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Abstract 

The Tongariro Northern Circuit is located in the central North Is land on the volcani c 

plateau, and encompasses both Mt Ngauruh oe and Mt Tongariro . The Circuit has hig h day 

and o verni ght use during the summer season and has been c lass ified as a Great Walk by the 

Department of Conservati on who admini ste r it. Thi s thes is foc uses on the summer season 

use of the overnight facilities on the T ongari ro Northe rn C ircuit (TNC) w ith the intenti on o f 

providing DoC Management with an accurate and deta iled profil e o f users. the fac tors th at 

influence use and the problems be ing generated by it. 

• Profile of users: This describes who uses the fac iliti es, w hen they are used , the trac ks 

and direc ti ons predominantl y used and methods of transportati on to and fro m the 

Circuit. 

• Factors i1;fl11 encing use: These inc lude the time o f yea r a nd week. the weathe r and th e 

e ffect of weathe r forecas ts. 

• Problems: Conges ti on in hut s is di sc ussed, inc luding the re lated hut des ign fl aws. 

The thes is makes compari sons w ith in fo rm ation gathered seven years ago and ide ntifi es the 

c hanges in the both the user groups and th e ir preferred ro utes withi n the C irc uit. T he pro fil e 

o f the New Zea land users as a gro up d iffe rs s ignificantl y from that of inte rn ati o na l use rs . 

These di ffe rences are ex plored. 

wo models are presented that account for about 80% of the variation in the highly 

fl uc ruati ng overnight use. These models a lso es timate the effects of weather o n use. 

Three main sources o f data have been used in thi s thes is. They inc lude a survey that was 

des igned spec ifica ll y-the full process of ga ining approva l, crea ting and runnin g the 

To ngari ro Northern Circuit 2000/l summer survey is presented a long with the results. The 

other two main sources of data include the Great W a lks pass butts and the hut wardens' 

observati o ns of use . 
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Part I 

Preliminaries 



Chapter 1 

Introduction 

This chapter outlines the rationale, aims and objecti ves of my research. It looks briefly at th e 

needs of the Department of Conservation (DoC) fo r such informatio n. introduces the area 

being researched. the pr imary sources of data, and outlines the st ructure of the th es is. 

1. 1 Rationale and goals 

Management needs up-to-date information to effectively manage the areas that they are 

responsible fo r. This thesis and my re lated report Overnight Facility Users on the Tongariro 

Northern Circuit-An analysis of the 2000/1 summer season use with comparisons .fi·o111 

1993/4 (October 200 1/unpubli shed) for the Tongari ro Northern Circuit Management team. 

provides detailed in format ion about the overni ght fac ility users on the Tongari ro Northern 

Circuit. 

The research and ana lysis carr ied out for this thesis provides the first detailed breakdown of 

the movement, or flow , of overn ight fac ility users within the Tongariro North ern C ircu it. 

Comparisons a re made with s imil ar information gathered during the 1993/-1- summe r season. 

and the major changes have been noted. 

My thesis also helps to bring c losure to my origi na l investigations and report fo r the 

T ongariro Northern C ircuit Management team from November 1994: Tongariro Northern 

Circuit Summer Season Overnight Users Analysis - Part One - Analysis ()l Great Walk Poss 

Butts (unpubli shed). The re port emphas ised the dearth of information on overnight facility 

users and use trends, and s ince the 1993/4 summer season (on wh ich the report was based), 

a ll s ummer seasons have been recorded except for one: the 1994/5 summer season. W ith the 

increasing amount of hi storica l data, more stat istical opportunities become ava ilab le and 

there is increasing stati stical va lidity . The modelling investigati ons carried out for thi s thesis 

are one such example. 
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My original goals for this research and thesis were to: 

( i) gain approval for, develop and run a survey during the 2000/1 summer season gather­

ing similar information on the user group and flow patterns to that gathered during the 

1993/4 summer season 

( ii) determine and document the internal use patterns (routes fo llowed) and genera l move­

ment (combined fl ow) of overni ght fac ility users w ithin the Tongari ro Northern Circuit 

(iii ) compare changes in the user group and user patterns with data co llected seven years 

ago 

( iv) identify past seasonal use pattern s not ing the ex tremes brought about by the Christm as 

holidays. A uckland A nni versary W eekend and Easter, and the general weekday versus 

weekend fluctuations. This also includes a nati onality breakdown of users to illustrate 

that the New Zea landers' use pattern is significantly different from that of internati onal 

users, and hence they w ill need to be treated di fferently in order to more accurately 

predict future use 

(v) investi gate the issue of crowding in huts and document both the pressure on the 

indi vidual overnight fac ilities, and the user impress ions of crowding on the Tongari ro 

Northern Circuit 

(v i) produce a preliminary report of the findin gs in a timely manner so as to be or use in the 

development of the new DoC business pl an 

(v ii ) quantify the influence of the ex ternal fac tors mentioned prev ious ly- in part ( iv )- on thL.: 

number of overni ght fac ility users in the Tongari ro Northern Circuit. A lso as back­

ground to modelling, determine if a relationship ex ists between overnight facility use 

and : 

• the number of international visitors to the country 

• the elements of the weather (such as wind, rain , sun and temperature) 

• weather forecasts. 

These last two factors were expected to determine and/or alter users' trip patterns, and 

impact on the number of nights they stayed in the park. 
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(viii) develop a simple heuristic model , a mathematical/time-series model and if time permit­

ted a simulat ion model for overnight faci lity use 

( ix) forecast use for the nex t three, five and ten years, providing limits of accuracy for the 

forecasts. 

However not all of these goals have been able to be met, and the reasons for this a re: 

• incomplete NIWA data for most of the earlier years 

• the overnight facility use patterns were not well suited for time-series mode lling due to 

the extreme influence of weather 

• time constraints 

and a ll o f these facto rs contributed to difficulties in long term fo recas ting. 

1 .2 The lack of information on overnight facility users 

Inte rmittent ly between 1988 and th e sta rt of the 1993/4 su mmer season I was a vo lunteer hut 

warden concerned about the lack of detailed in fo rmation on both the use of fac iliti es and the 

user groups. During thi s time I introduced vari ous forms fo r hut wardens to reco rd 

obse rvat ions of use whi le worki ng. though staff coverage at most faci liti es was. at best. 

inte rmittent and did not extend over the full summer season . No comprehens ive data on the 

use or users of overnight fac ilities on the Tongari ro North ern Circuit had ever been co ll ec ted. 

This made it imposs ible to monito r changes in the user group or use pattern s as there was no 

data to compare against. 

During the 1993/4 summer season two ma in events took place to rectify the problem : 

• I instigated the first comprehensive attempt to record the numbers o f overnight fac ility 

users on the Tongariro Northern Circuit. Thi s was the second year with a limited 

number of paid hut-wardens employed throughout the summer season, and I was 

employed as the senior hut-warden/hut-warden co-ordinator during the first few 

months of the season, which provided me with the ideal opportunity to ensure that the 

data was be ing col lected. Volunteer hut-wardens boosted paid-staff coverage o f the 

facilities and when facilities could not be staffed at all, extraordinary efforts were made 

by the other staff within the TNC to obtain accurate information on occupancy level s . 
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• The Great W alks Survey, coordinated by Gordon Cessford from DoC Head O ffice, 

gathered detailed information about the overnight user group and their experiences. A 

map was added to the questionnaire for tho e surveyed to record the users' movement 

within the T ongariro Northern Circuit. 

The main success in recording seasonal use and the ahi lity to identify the different seasonal 

use of New Zealanders versus international users came later in 1994 with the processing of 

the 1992/3 and 1993/4 Great Walks pass-butts. Through the efforts of the 1993/4 hut­

wardens, compliance (check ing passes to ensure users have paid) rates increased, and by 

processing the Great Walks pass-butts certain patterns emerged. My 199..J. report to DoC 

Tongariro Northern Circuit Management provided the f irst comprehensive documentation of 

the nuctuating use w ithin the seasons. This report contained an outline of procedures used to 

analyse the data with the hope that other conservanc ies would be intere. ted in gathering 

similar information about their overnight faci lity user group and use patterns. 

Since 1993/4. w ith the exception of 199..J./5, annual reports for each summer season have 

been completed. including monthly totab for both use and nationality or user~. as well as 

financial information. 

In 1993/..J. Head Office produced a report to try to standardise- and encourage- the 

collection of track-use informat ion. Track counters were introduced at variou~ locations on 

the Tongariro Northern Circuit. hov:cvcr these arc st ill not functioning as they ~hould and 

Management has no hard data on which to e~timate the nurnher or day-walkers completing 

the To11goriro Crossing. 

1.3 Information needs of the Department of Conservation 

This section looks brieny at the needs of the Department of Conservation for information in 

the context of this research on recreational use. It then ident ifies where th is research may fit 

into the Department's mandate for information gathering and dissemination. This is done to 

highlight the dearth of in formation available in certain areas and give meaning to the 

recommendations that have been made. 
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Problem areas-the need for information 

There are two main groups that need recreational informat ion: Management. and the 

rccreat ional users themselves. 

Within Management there are three main i. sue. relating 10 information: 

( i) The underlying need for information in order to manage the Tongariro orthern 

Circuit most effectively. This issue relates primarily to the shortage of data/ 

information. Often deci~ions have had 10 be made without the hard data 10 be guided 

by. a~ it has not been available. 

(ii) Identifying what information is best to collect. and how to collect and present it to 

aid in the decision-making process. This requires M anagement 10 be proactive and 

foresee future needs as well as develop a plan 10 meet them. While it i!--t not alway!-. 

possible 10 predict future needs for in format ion. many information needs are in fac t 

predictable and procedure!--. need 10 be put in place 10 en'>ure the efficient collection o f 

rcle\'ant information. Regular reporting procedure!--. need 10 be c,tabli'>hed \\'here 

appropriate. 

( iii ) Predic ting future use. Park use is increasing. w hich put!-. pre!--tsure on existing 

facilitic .. It is important for M anagement 10 foresee and plan for increased use. 

Kno\,, ledge of the carrying capaci ties of the existing facilities and when they arc like!) 

to be exceeded. or reach unsali!--tfactory le, els. is e,!--tential for cllecti, e management. 

Recreational users need the information. as 11 "Ill allow them to choose the experience!--. the) 

desire. They need to know what w hat the conditions arc likely to be al the time they plan to 

visit. 

The Department of Conservation's solution 

Management w ithin the Department o f Conservation arc working proacti vely to improve 

their information-gathering and reporting procedures. Much of the following material has 

been obtained from the Department ' Strategic Directions Document (2 October 2000) to 

as ist M anagement with the preparation of their current business plans. 
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fn the introduction the DoC Director-General, Hugh Logan, has written: 

··There will be a strong emphasis on promoting recreation, lo encourage public enjoyment and to 

strengthen a sense of public ownership of protected areas. A wide range of recreational opportunities 

will be provided by.focusing and alig11i11g recrea1io11 facili1ies and i11fo r111a1io11 sen•ices. We will seek to 

ensure that recreation fac ilities meet appropriate standards and that a balance is achieved between the 

long-term maintenance requirements of the facilities provided and the resources available.·· (my italics) 

Logan also provides the following d iagram identifying the key steps required in order to meet 

government goals: 

Key Steps 

Better information, tighu:r focus, 
better planning 

Bigger biodil'cr,it) 
effort 

'.'t llrc marin,· 
con,l.'n al 1011 

Stronger hio,el'urit~ 
focu, 

Clo,cr co-operation 
\\ ith land O\\ ncr, 

arc ,t"tainabk 

~ 1orc hi ... 1~>ri1..· hcri1agc 
effort 

Kaupapa Ata11 hai 
panncr,hip, 

Improved monito ring and reporti ng 

Figure 1-1: Key steps 10 meet the go1·ern111e111 's key goals 

The three areas that I have shaded in the diagram are part icu larly relevant to this research. 

How this thesis may help 

This information and analysis is timely for the Tongariro/Taupo Conservancy of the 

Department of Conservation as their business plan is currently being written and my reports 

submitted during 2001 have heightened their awarenes of several issues, as wel l as use­

patterns. But the value of th i research should go well beyond the immediacy of the business 
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plan- it is hoped that it w ill be utilised in the greater context of the information needs that 

have been clearly outlined by L ogan (Fig 1-1 ). 

For DoC Management this research contains: 

( i) a wide range of information relating to the Tongariro Northern Circuit, providing a 

picture of actual use and potential problem areas. Thi. in formation ha~ been lacking in 

the past. 

( ii ) a raft of tables and charts to help Management identify key data that should be 

collected in order lo help with monitoring and reporting. 

(iii) a discus ion of the problems affecting congestion in huts. bringing an awareness that 

crowding impacts arc felt well before all bunks are occupied 

( iv) the development of models identifying and quantifying the relative influences of 

factors affecting overnight faci lity use 

(v) predictions or forecasts or increased use which should help w ith the business plan 

process. 

For the overnight facility users this research could help in the following ways: 

(i) DoC M anagement may use the information to help align i1ifomw1io11 sen-ices 11·i1Ji 1Jie 

recrea1io11al oppom111i1ies prol'ided on the Tongariro Northern Circuit (Logan. page 6). 

This means that the information could be made avai lable to the publ ic. and overnight 

faci l i ty users would then be able to seek out the exper iences they desire- prior 

knowledge of crowded facilities at certain times of the year may alter use patLerns for 

example. To elate, year after year the Easter use is excessive and many leave 

dissatisfied w ith the experience 

( ii) DoC M anagement may also respond to crowd ing issues and move to increase or 

modify the existing faci lities 

(iii) The most-used tracks and faci lities, as revealed by the research, may begin to receive 

more upkeep in the future thus improving the experience for the majority. 
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1.4 The Tongariro Northern Circuit 

Location and map 

The Tongariro Northern Ci rcuit (TNC) 1s located in the heart of the vo lcanic plateau in the 

centre of the North Island. It lies approximate ly 15 kilometres southwest of the southern 

shoreline of Lake Taupo. The Tongariro Northern C ircuit consi sts of four overnight facilitie s 

and tracks around Mt Ngauruhoe and across the Mt Tongariro mass if. 
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There are four sites wi th overn ight faci lities on the TNC. These are Mangatepopo, Oturere 

and Waihohonu (al l located on the circul ar track around Mt Ngauruhoe) and Ketetahi 

(located on the northern slope of Mt Tongariro). 
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The attraction 

The DoC webpage simply states: 

" The Tongariro Northern Circuit winds its 11·ay over Mt Tongariro and around 

Mt Ngaumhoe. This 111alk passes through unique and stunning la11d.fom1.1· 11·hich include 

volcanic craters and glacial valleys." 

The Tongariro Crossing, the route explained in detail in Section 5.4. is often referred 10 as 

one of the best day walks in the country. On fine, calm days during mid-summer there are 

frequently over one hundred day-walkers completing the seven to eight hour Crossing. 

Approximately 1.500 overnight faci lity users also complete the Crossing each season over a 

period of two- three days. 

There is a large variety or recreat ional opportun ities avai lable within the Tongariro Northern 

Circui t w ith the majority of v isitors only visiting by day. These include short walks 10 

waterfa lls. stro lls up the M angatepopo Valley or into Waihohonu from the Desert Road. and 

more energet ic trips climbing to South Crater. Red Crater and/or taking in the peaks or Mt 

Tongariro and/or Ngauruhoc. Rock-cl imbing is abo popular on Pukekaikiore in the 

Mangatepopo Valley. Schools from as far away as Wellington ha\'e annual visit:-. for classes 

studying geography ( land formation. regeneration on the differently aged lava flows. erosion 

etc) and some have annual tramping tr ips in the Circuit as it provides a relati Yely safe. 

accessible, backcountry experience for students in an alpine environment. 

Visi tors speak highly of the splendid alpine views from the exposed ridge:-.. :-some even 

describing 11 as a spiritual experience 111 hut logbook:-. . 

The Tongariro Northern Circuit entity 

The Tongariro orthern Circuit was given Great Walk status within the Department of 

Conservation when the concept was first introduced in 1992. This status recogn ised the 

relati ve importance. high use and high profile of the tracks and overnight facilities. Two 

significant changes came w ith the Great Walk status: 

( i) I t allowed for the introduction of its own overnight pass system. The Great W alks pass 

system ensured that money could be collected local ly for the overnight use of facilities 

and these funds could be utili sed immediately for the maintenance of those faci lities. 
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(ii) Central funding was provided for the employment of a limited number of hut wardens 

during the summer season. These then became the first paid hut wardens on the 

Tongariro Northern Circuit with responsibilities which included compliance (checking 

passes to ensure users have paid), general public relations, and pub lic safety. 

The more expensive Great Walks pass charges of the high-use summer season can be seen by 

the users to finance the increased number of fac ilities and serv ices (cook ing rings/burners, 

flush toilets and hut-wardens). During the off-season the additional fac ilities and services are 

removed and the charges for the overnight fac ilities revert back to the previous national 

backcountry pass system. 

Prior to 1992 there were no DoC staff assigned specifica ll y to the Tongariro Northern Circuit. 

The development and maintenance of faci lities on the Tongariro Northern Circu it was, and 

st ill remains, under the care of two Field Centres-Turangi and Whakapapa-and the 

Tongariro Northern Circu it represents on ly a sma ll part of their overa ll responsibilities. The 

Whakapapa Field Centre, located primarily in the Whakapapa Visitor Centre. is responsible 

fo r the maintenance of the Mangatepopo faci lities and westernmost tracks from the Tama 

Lakes to Red Crater. with the Turangi Field Centre being responsible for the rest. During the 

1992/3 summer season the Field Centres se lected and emp loyed their own hut wardens. In 

1993/-l- the senior hut warden position was in troduced and s ince then has been based in the 

Turangi Field Centre whi ch has responsibility for three of the four overn ight facilities. The 

sen ior hut warden became responsible for the se lection, training and placement of all hut 

wardens on the Tongariro Northern Circu it during the summer season. The Field Centres 

continue to assign the local day-to-day tasks performed by the hut wardens on tracks and 

fac ilities, though site-spec ific training usually rests with the senior hut warden. 

The Tongariro Northern Circuit Management Team consists of staff from three entities: area 

planning and maintenance staff from the two Field Centres, and staff with reg ional plann ing 

and fin ancial responsibilities from the Tongariro/Taupo Conservancy Office (based in 

Turangi alongside the Turangi Field Centre). 
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1.5 Primary sources of data for this thesis 

Thi section gives a brief introduction to the primary sources of data analysed in this thesis. 

The specific content of each data source is described in more detail in various Parts, Chapters 

and Sections of this thesis. the references for which are provided here. There are three main 

sources of overnight facility-use data and three sources of weather data. 

The 2000/1 Summer Survey 

This survey (Appendix A) was created as part of my Masters research and thesis to provide 

DoC Tongariro orthern Circui t Management with current overnight use informat ion and to 

identify how use has changed from seven years ago. A\ well as user information the survey 

has abo gathered information on the movement of overnight facility users with in the TNC. 

The setting up of the survey is covered in Chapter 2, data en try in Chapter 3. survey resu lts in 

Pan II. and comparisons with seven years ago in Part IV. 

Grea t Walk pass butts 

These pass butts are filled in when the Great Walks passes are purcha\cd. They are used in 

this thesis primaril y to provide a picture of the seasonal use of fac ilities and different use 

patterns of nationalities and youth use (Chapter 9). They also provide an annual breakdown 

of total use by nationality. 

Hut warden observations of use 

The hut wardens provide the numbers of those using hut and camp facilities at each location. 

These are used to show the fluctuating use of individual fac ilities and the pressure that users 

place on facilities (Chapter I 0). These observations. dating back to 1993/4. also provide the 

base information for modelling seasonal use (Chapter 15). 

Weather forecasts and other weather records 

There are three sources of data in this area (Chapter 14): 

(a) NIWA has provided historical weather records from Whakapapa and Turang i 

(Section 14.2). These are used to determine whether climatic variables have played a 

part in overall TNC u e. 
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(b) Hut wardens have recorded local weather observations from Ketetahi and Manga­

tepopo through most of the last summer season. Thi s has provided more accurate 

weather detail s for modelling purposes (Section 14.3). 

(c) DoC Turangi has gathered the Mountain Weather Forecasts for 2000/1 summer eason 

from the MetService in Wellington. The morning forecasts have been co ll ected to 

determine whether they can be used to improve models of overnight faci lity use 

(Sect ion 14.4 ). 

1.6 The structure of this thesis 

It is divided into six parts: 

I Preliminaries 

This introd uces the thesis, providing the rationa le for the research and an overv iew of 

the process requ ired to set up and run the 2000/1 summer survey, then en ter the results. 

II Survey Results 

This presents the findings of the 2000/ 1 sum mer survey providing an ana lys is of the 

user groups. arri va l and departure modes of transport and user movements within the 

Tongari ro Northern Circuit. 

III Times of Overnight Facility Use 

This contains the ana lysis of the two other sources of use information- the Great 

Walks pass butts and the hut wa rdens ' observations of use-and discusses crowding 

and congesti on issues. 

IV Comparisons Between Data Sets 

Sources of Bias 

This di scusses the changes m the user group and fac ility use compared with seven 

years ago. It also suggests expl anations for the differences ev ident between data sets 

that have collected the same in fo rmation. Sources of bias are discussed. 

V Model Development 

This outlines the weather data sources that have been obtained to improve models of 

overnight facility use, and then develops models of use. 

VI Summary, Conclusions and Recommendations 
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Chapter 2 

Setting up the 2000/1 
Summer Visitor Survey 

2.1 Introduction 

This chapter outlines the steps involved in setting up the Tongariro Northern Circuit 2000/1 

summer survey. It describes the procedures used to gain the approva l necessary to conduct a 

survey on the DoC Estate, the ethi ca l considerati ons necessary for Massey Uni vers ity 

research, the survey des ign, and the tra ining of those conducting the survey . 

The steps involved were made easie r due to both my prev ious in vo lve ment with DoC 

surveys, which gave me an understanding of the inte rnal procedures that needed to be 

foll owed to gain survey approval and the fac t that I knew most o f the DoC M anagement 

staff. hav ing worked w ith them seven years ago . However the re were fo ur main diffe rences 

thi s time: 

( i) I was not a DoC e mpl oyee, so essenti a ll y I was an outs ide r reques ting permi ss ion to 

co nduct a survey on the DoC Estate. Thi s required a mo re fo rmal approac h. w ith 

ex tra cons iderati on needing to be g iven to any additi onal ex penses that mi ght be 

incurred by DoC as a result of the survey ing process . 

( ii ) I was not in charge o f. and did not know, those who mi ght/would be ass is ting w ith the 

survey ing. 

(iii ) Previously there had been no need to go through a formal ethical approval process. 

(iv) I was working full-time in Lower Hutt, over 300 kilometres away from the primary 

management site of the Tongariro Northern Circuit, Turang i. Thi s made it necessary 

to enlist the help of others to ensure that the approval for the survey would be 

granted. 
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2.2 Survey approval 

The proposa l for a survey on the Tongariro Northern Ci rcu it was formally rai sed with 

var ious members of the Tongariro Northern Circuit Management Team on 25 June 2000. 

During the previous six months, I had talked informally with various past and present DoC 

staff, I had also enroll ed and was undertaking papers at M assey wh ich wou ld prov ide a 

greater stati stica l foundation for ana lys ing multivariate survey data and time seri es data. My 

first organised meeting to di scuss the survey was with the DoC Tongariro/Taupo 

Conservancy Scientist- Harry Keys-on 5 July 2000, where the value of the research was 

noted and encouragement received . During the next few months we worked towards 

deve loping the survey focus that would best aid with the DoC requirements for informat ion. 

Harry li a ised wi th many of the other DoC TNC Management staff ass is ting w ith the 

approval process and refining the in format ion that would be most beneficial fo r 

Management pl anning. 

Ma11 agcli1Ci, t '.'.':lS ker n to estab li sh when the carry 111g capaciti es of the huts wou ld be 

exceeded, so with thi s in mind I sent two documents: Load Analysis of 1he Tu115 L-; ;·im 

Nor1her11 Circuil f or the Summer of 1998/ 9 (7 August 2000), whi ch ga ve cons idera ti on to 

the numbers us ing the faci lities (Appendix B); and Tongariro Nor1h ern Cirrnit 

ovemsel/imitecl space in overnight .facili1ies (4 September 2000), which outlined the rea l 

problem that currentl y ex ists with the huts becoming crowded we ll before being fu ll 

(Appendix C). I hoped to precipitate a discussion on what constitutes threshold carry ing 

capac iti es for the huts, but it is an issue that DoC's Management Team has to furth er come 

ro terms with ye t. 

On Friday 13 October Harry reported "There is genera l agreement that the analys is work 

is important and could be useful to us". Survey development plans esca lated from here wi th 

the 2000/ 1 summer season about to start. On 9 November the proposed survey was 

d iscussed in de tail with DoC TNC Management and as the meeting conc luded , approval fo r 

the survey was g iven, subject to the survey quest ionnaire meeting with the ir approval. 
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2.3 Questionnaire design 

Keeping the questionnaire short and to one side of a page was paramount due to the potent­

ial compli cations with survey administrat ion overheads and the public 's time in volved when 

completing the survey. With the 1993/4 four-page Great Walks survey requesting approx­

imatel y 120 responses, it took most people between 20 and 45 minutes to complete. The 

aim thi s time was to des ign a questionnaire that would capture the des ired in formati on in as 

few questions as poss ible, and that cou ld be completed in just a few minutes, without the 

need for outside ass istance. 

The extent of the 'additional ' questions or analysis required was not clear until a meeting 

with the DoC Tongariro Northern Circuit Management Team on 9 November 2000. 

The first draft survey wa: produced on IO November for commen t. with one more draft on 

8 December and the final version on 15 December 2000. The main improve ments and 

modificaliui,:- cc :-LiStf:'rl of including a digital DoC Logo and Map (4 December). and the 

removal of one questi on. which was finally judged to be unnecessa,y. The C) :·igi!1::i l design 

was based around : 

• the map question ( 1993/4 Greats Walks Survey attachment form) 

• the questions from the first page of the Great Walks Survey 

• and an add itional question that arose out of the meeting. which was to capture the 

users' modes of transport. 

2.4 Methodology 

My original proposal (emailed on 7 Jul y 2000) was to survey all users on nine different 

nights (three non-consecutive nights during three non-consecutive weeks) netting an 

est imated 300-450 surveys. The rationale behind thi s was twofold: 

(i) to obtain a reasonable sample size to produce a good picture of the movement within 

the park and 

(ii) such a plan wou ld require only a minimal staffing overhead. Initially I requested the 

assistance of hut wardens, but a new development of friends offering to help meant 

that the surveying could actual ly have been completed without add ing any extra 

duties onto the hut wardens. 
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This proposal was not ideal because it did not follow the same methodology as the 1993/4 

survey, but would in fact provide me with sufficient data for comparisons, whil st requiring 

minimal ass istance from DoC. My concerns were that the demands of my research should 

not become too much of an imposition on the staff working at DoC. 

The ideal plan would be to have the full support and bac king of DoC, and use the 

[modified] Great Walks methodology of surveying only people on their fin al night in the 

park , at al l huts, continuously throughout the peak summer season and over the Easter 

break. This would achieve the greatest sample size and allow for a direct compari son with 

the 1993/4 Great Walks survey . It would also be a good public relations opportunity for 

DoC as it would be seen to be a DoC-admini stered survey for DoC Management , with the 

implicati on th at it wou ld ass ist with the planning for future users. With the users on side, 

the survey would be likely to ach ieve the hi ghest survey completi on rate as well. However. 

I was uncomfortab le with pushing too hard fo r thi s plan to be used as it might be seen as 

requiring or demanding too much ass istance from the hut wardens. 

There was a meeting on 9 November and these two proposal\ were d; :;c:.::-:~:ed !!~ rlf' t ;i i I. I 

was very gratified and appreciati ve th at it was agreed the orig inal proposa l be abandoned in 

light of the benefits offered by the second plan. DoC were prepared to offer their full 

support subj ect to the approva l of the questionnaire wh ich would be required to include the 

questi ons decided upon at thi s meeting. 

The second plan based on the 1993/4 Great Walks su rvey was what the ques ti onnaires. in­

hut posters and training documentation were prepared fo r fo ll ow ing the November meeting. 

However it was made clear the day before the survey ing commenced (2 1 December 2000) 

that if the admini strati ve time in volved by hut wardens was too great (and I 5 minutes a 

night was spec ified) then the survey wou ld need to be dow nsized. This was not a problem 

as the survey was des igned to be administered during the hut-wardens' evening duties. and 

required no more than fi ve to ten minutes of their time at most. 

My offer of support during the survey period was refu sed as it appeared that there wou ld be 

sufficient hut warden staff throughout the time so as not to require further help . 

Fortunately the survey overhead was proven to be minimal and the survey could be carried 

out eas il y during the hut wardens ' evening duties. I also recei ved reports that they actuall y 

enjoyed administering them due to the pleasant public relations opportunity they offered. 
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2.5 Hut warden training and supporting survey 

doc umentation 

On Friday 15 December 2000 the hut warden training materials were sent to Turangi with 

the final version o f the ques ti onnaire . On M onday 18 December I received the recom­

mendati on to vis it and train the hut wardens to ensure that the survey ing sta rted before 

Christmas. Comp li cated plans were developed in the nex t few days for me to train the hut 

wardens in the To ngariro Northern Circuit at the Emerald Lakes on 22 Dece mber. However 

o n 2 1 December I was suddenl y informed that the training could take place in Turangi the 

next day as the hut wardens were chang ing shifts and this made the ta k much easier. 

A survey brie fin g and training exerc ise took place in Turang i on the a fternoon of Friday 

22 December 2000 just prior to the fo ur hut warde ns entering the Tongariro Northern 

Circuit for the lead up to Christmas. The training materials were inc luded in the survey 

pcirks (listed be low) and they were to be left in the TNC huts for late r re fe rence. The survey 

briefing and hut warden training lasted 2U minulo ·.;,:;th the h11t wardens compl e ting a few 

practical exercises to ensure understanding. Also present at the meeting was T om May 

(Sen ior Conservati on Officer responsib le fo r the huts and track maintenance fo r the g rea te r 

part of the T ongari ro Northern C ircuit ). who spoke of the import ance of the research, its 

va lue toward s understanding what was go in g on wi thin the Ci rcu it and the fact th at it wou ld 

a id in both the management of the area and the business planning process. Jimm y Joh nson. 

also present, undertook to tra in the subsequent hut wardens who wou ld work during the rest 

of the summer season and I was very grateful to him fo r thi s. 

Each hut warden was presented with a su rvey pack whi ch would rema in at th e hut th at th ey 

were initi a ll y responsible for. The packs consisted o f: 

• a relatively sturdy c lear folder holding the fo llowing contents: 

• 150 surveys 

• a dozen new red pens 

• a promotional poster fo r the hut notice board advi s ing facility use rs that the survey was 

being conducted and asking for their support (Appendix D) 

• a one page survey summary sheet with helpful hints (Appendix E) 

• Support/background reading material o utlining (i) the importance of thi s survey (i i) the 

role of the surveyor (iii) a description of how to approach people and the reasons for the 
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questions being asked (iv) key points to remember and (v) map notes giving examples 

of how the maps should be completed and some blank maps to be completed during the 

training exercise (Appendix F) 

• plastic sleeves to allow for the transportation of surveys 

• 20 cover sheets for the hut wardens to record the number of surveys collected and the 

number of groups collected from each night during their shift. (Appendix G) 

Jimmy Johnson also received a set of training materials and a box containing another 600 

questionnaires to replenish the hut supplies when they ran low. 

2.6 Ethical considerations 

In pursuing the highest ethical standards for research conducted by staff and students, 

Massey University has a Code of Ethical Conduct. For this survey the process of peer 

review provided sufficient evaluation so that no forma l app lication needed to be made to the 

Massey University Human Ethics Committee (MUHEC). The documentat ion subm itted for 

peer reviews are in the appendices as fo ll ows: 

• The completed MUHEC application form, Appendix H (s ix pages) 

• The Visitor Survey, Appendix A 

• The information poster, Appendix D 

• The TNC Summer Survey Summary and Helpful Hints, Appendix E 

• The Additional Reading for the Tongariro Northern Circuit Summer Visitor Survey, 

Appendix F (eight pages) 

Information about the Code of Ethical Conduct is viewable and can be downloaded from 

the website http://www. massey.ac .nz/-muhec/. 

2. 7 Summary and possible improvements 

Gaining approval to conduct the survey took longer than I had anticipated, with most 

progress only being made in the last two weeks before the 2000/ 1 summer season began and 

during the first few weeks of the season itself (I had requested permission in July 2000). 
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Even after the survey had begun there was still uncertainty regarding the ongoing support 

available from DoC. 

I fe lt that the biggest hurdle in gaining approval to conduct the survey came from not being 

currently employed by DoC and hence the survey needing to undergo a more stringent cost­

benefit analysis. As well as thi s issue, the bottom line was that the drive for the survey was 

my Masters' research , and hence it was not perce ived as being of vital importance to DoC, 

and at least in the early stages, the value of thi s research fo r their own management of the 

Tongariro Northern Circuit had not been reali sed by all. 

In hindsight, I feel that the onl y way that this could have been circum vented was to soli cit 

and ga in senior management support from either the Conservancy Manager or Head Office. 

This wou ld also have undergone a cost-benefi t analys is, but if the sign ificance of the 

research had been seen and supported by senior management things wou ld probably have 

happened a lot more quickly and there wou ld have been no issue surrou nding ongo ing 

support. 
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Chapter 3 

Trip Coding, Data Entry and 
Interim Results 

In order to speed up data entry, the one question that required independent coding was 

processed prior to entering the survey detai ls into the computer. The explanation of the 

coding key sheet is covered in Section 3. 1. When all of the maps had been coded, a rapid 

entry routine was used to enter each survey directly fro m the survey form; the format and an 

ex planation of the entry aid is covered in Section 3.2. After ente ring each new batch of 

completed surveys an anal ys is-update sheet was completed and sent to the DoC Tongariro 

Northern Circuit Management Team. The software used for an analysis is outlined in 

Section 3.3 and a brie f ex planati on of the conte nt and rationale behind the anal ys is updates 

or interim results are covered in Sec tio n 3.4. 

3.1 Trip coding 

By usi ng a two to fo ur digit code it has been possible to code the majority of trips under­

taken by the overn ight facility users. Most codes are onl y two or three di g its and they 

capture the entry and exi t po ints, the co mbination o f overnig ht facilities used and the 

direc ti on of trave l. 

The trip direction and route followed is g iven by the tens dig it (o r hundreds and tens for less 

frequent routes), and the units g ive the combination of huts used for that route fo ll owed. 

With reference to Figure 3-1 the following codes are explained to aid understanding: 

Examples of coding: 

i) A group completing the Tongariro Crossing moving from the Wh akapapa Visitor 

Centre to the Ketetahi car park staying only at Ketetahi wou ld be coded as 12. 

ii) A group complet ing a Circuit around Ngauruhoe from the Mangatepopo car park to 

the Whakapapa Visitor Centre, staying at Mangatepopo and Wai hohonu huts would 

be coded as 65 . 
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ii i) I f the group in ( ii) had stayed at Oturere and Waihohonu the code would have been 

5060. 

j Route I Direction I Option !code I Hut/Faclllty Options 

Tens Units (and thousands) 

Crossing 

N ort/ Y fromVC ; M K MK MOK 0 OK MO 

from Mcp 2 1 2 3 ~ 5 6 7 

Soutv IOVC 3 

to Mcp 4 

Circuit 0 K MK MO MW MKW KO KW 

Clockwise~rom vc 5 1 2 3 4 5 6 7 8 

from Mcp 6 

Anticlockw ise~ 10 vc 7 KOW MKOW MKO MOW w ow 
to Mcp 8 9 ,ccc 2300 3000 4000 5:)0:) 

Back Crossing 
North 1' 9 0 K w KO KW/WK ow KOW 

South ,t ,c I 2 3 J - 6 7 

One-H ut Return 11 M 1Mcp MIVc K!Kcp K/Mcp WIVc Wm Rd O ro Rd 0 ,Mcp 

Figure]./ Parr of 1he TNC Map Ro w e and Facili1y Coding Shee1. 

( Full ,·ersion is in Appendix/. ) 

I 

The tr ip coding opt ions closely follow those used for the 1993/-i add-on to the Great Walb 

survey. There are two main differences: 

i ) The facility use codes have been added to or ex tended slightly because or the 

increased variety of trips undertaken by those complet ing surveys. 

ii ) The decimal coding was not used in this survey whereas in 1993/-i those surveyed 

were instructed to record the use of road-end toilets. lunchtime use or the hut 

faci l ities they passed en route to their next overn ight locat ion. side trips such as 

climbing Mt Ngauruhoe or Tongariro and day trips for example from the 

M angatepopo Hut to Red Crater and back. 

The decision to exclude the decimal codes-part (i i) above- came as a result of 

considerations of space and time. With the need to include management questions on the 

survey form there was inadequate space to include in tructions. In order to save time. on ly 

the party leaders were asked to complete the map, whereas in 1993/4 all those surveyed 

were asked to complete the map question allowing for the discernment of the numbers using 

road-end or other toi let facilities. 
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3.2 Data entry 

There was a direct letter/numeric correspondence existing with all the remaining survey 

questions (see Figure 3-2), exc luding nationality (see Table 3- 1 for nationa lity codes). With 

no need to spend more time coding, the surveys could be entered directly into the computer. 

• ~ [B non-response ➔ 0. h or blank 

• 
• 

• 
• 

0 

I* 

IT] 

2 3 4 5 

[ill ~ 

2 3 5 

,* 4* 5* 6* 
*multiple entric-. p()s-.iblc 

QJ 
IT] 

0 or blanh. 

(taken as given) 

' ' 

.,. 
0 or blank ...-

Figure 3-2. The numeric association wiLh the survey f orm 

6 0.7 or hlank 

0. h tlr blanh. 

6 7 or hlanl,; 

7* 8* 

\ 
0 nr blanh. 

5 

I I 

2 2 

3 1 

' I 4 4 

5 5 

6 6 

23 



A DBase I V entry screen (Figure 3-3) with error checking and carry-forward features was 

used for rapid data entry. Most fields were entered using only the numeric keypad-for 

maximum speed-though some also accepted the spec i fied letters. Any response outside 

those listed or val id non-response codes required correction before continuing with data 

entry. For the single character/digit fields the cursor would automatically advance to the 

next entry field removing the need to press the enter key after every entry. 

Code Nationality 

A Austra lian 

C Canadian 

D Swedish 

E European 

G German 

~~ DBASE - DBASEl 

8 X 12 _J lrii; X ttr 
Records Organize Go To 
~ 
SITE :_iJ DATE ~ 

GENDER 

t NATNALITY 
AGE 
84 
EXP 

CRO\IDING , 
OUERALL BETTER 

GROUPSIZE 

L NIGHTS 
TRAN_IN 
TRAN_OUT 
l'IAPCODE 

Table 3- 1: Natio11ali1y codes 

Code Nationality Code Nationality 

I Irish/British/Scottish s Swiss 

J Japan u USA 

K Netherlands X Other (Pacfic) 

Nor NZ New Zealander y Israeli 

0 Other (non-Pacific) 

Um.crambling the code: 
:ii 
Exit 

GRP....NO E 

This is the first member or group 5 
recorded at Oturere on the night of 
16April200 I. 

~ 

Personal details: 
Male. Swiss. -+0--+9 year!-> old. fir!->t 
time to the TNC having 
experienced 21 -50 similar trips. 

He felt slightly crowded. expected 
to see the same number of people 
and his experience matched hi~ 
expectations. 

He was travelling alone. stayed 
only one night. arrived and left 
using his own car. 

He completed the allli-c/ockwise 
long Circuit, starting and finishing 
at Whakapapa V illage and stayed 
only at Oturere. 

Figure 3-3: DBase IV rapid entry screen example 

His survey is numbered I 072 if it 
needs to be referenced. 
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The carry-forward capabilities of the entry screen are highlighted in Figure 3-4. The 

coll ected surveys came in from each hut warden at the end of their shift in the park. 

Typically the hut warden stayed at onl y one hut and they were coll ected and/o r sorted into 

groups by date. The s ite. date and group number are carried fo rward to the new nex t record. 

reduc ing the number of times these fi e lds would need to be altered. Similarl y w ith the 

group/party leader's deta il s be ing entered first and carrying forward , these fi e ld s did not 

need to be re-entered fo r the remaining party members. All other fi e lds were essentia ll y set 

to their non-response va lues . except fo r Gender and B4 (whether they had been in the park 

before). These were set to the most common lette r response. though during entry they were 

changed to the numeric equ ivalent. This removed any favo uri tism towards th e common 

response and prov ided a check to see that thi s was not occurring. 

IBD 
SITE ~ DATE I 

GENDER 

t NATNALITV 
AGE 
B4 
EXP 

CROWDING r OUERALL BEITER 

GROUPSIZE 

L NIGHTS 
TRAN_IN 
TRAN_OUT 
nAPCODE 

GRP....NO Kl 

!I 

.·::ffll' ·i1 ··o;;iE .. miili ..... cRii.Ji<rwi. 
······ ······························· ············· 

GENDER t •• l'Afl"tllY'· ~ ···:, ··V!ir··········· :1 ··· 
B4 
EXP 

CROWDING 
OUERALL BEITER 

I • - ~ , 

Fig ure 3-4: Sun'ey carry-forward example lO de111011s1rcue increased e111ry speed. Th e ide1111Jied.fi'elds 
carryforward re11101'i11g 1he need 10 change 1hese fo r 01her members of each group .1·11n ·eyed e/c. 

The surveys (hard copies) were numbered j ust prior to data entry wi th the survey number 

representing the ir orig inal order of entry. In thi s way the original survey fo rm could be 

referenced if it needed to be . During the process of reading the database fi les into Excel fo r 

subsequent analys is, the record numbers became a permane nt fi e ld . 

3.3 Decoding and analysis software packages used 

The trip decoding routine written in DBase IV (Appendix J) extracts the deta il captured 

within the code. Almost no analysis was completed within the Dbase IV package but the 

database fil e was read directl y by Microsoft Excel fo r the initia l ana lys is and later the Excel 

fil e was used within SAS, SPlus, Minitab and ASTSA where appropri ate . 
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Some older DBase IV programs were used for the pre-analysis/manipulation of the 2000/1 

Great Walks pass butts that I developed for my 1994 analysis. 

3.4 Interim results 

When visiting DoC fr iends in Turangi in late 1994 I became aware th at the relevant 

in fo rmati on that had been gathered during the 1993/4 Great Walks survey was not readil y 

access ible to the Tongari ro orthern Circuit Management team. I then had helped DoC staff 

ex tract relevant in fo rm ati on from the raw data fil e th at I had obtained fo r my own research, 

so th at it could be of use in the development of their new business pl an. 

In ga ining approva l fo r the survey I had undertaken to give feedback and analys is on the 

surveys co llected in a timely manner. I saw that I could do thi s in two ways: fi rstl y th rough 

the prov ision of analys is updates that I would complete after rece iving each batch of 

surveys, then by prov iding the DoC Tongariro Northern Circuit Management Team with a 

report on my preliminary thes is research before it was due. 

Eight interim analysis-update reports were completed and emailed to the TNC Manage ment 

team during the fi rst six months of 200 I (Tab le 3-2) . 

Table 3-2: Analysis updates sent to the DoC Tongariro No rthern Circuit Ma11age11 1e11t tem11 

Update Date sent Topics covered 
(Surveys) 

T Copening analys is I 23111200 1 Incom ing questi onna ires by sit e ana lysis and I 
Appendix K I (238 ) I most popular rou tes I 

I 

T C analys is update-2 I 8/2/200 I Gender/ Age/ ationality crosstabs ! 
Appendi x L (462) 

T C analysi update-3 I 1/3/2001 Preliminary fl ow/ movement within the park 
Appendi x M (739) 

TNC analysis update-4 17/5/2001 Survey results: indi vidual ques tion response 
Appendix N (1,090) summary 

TNC analysis update-5 17/5/2001 Directional flow/movement compari son of 
Appendix 0 (1,090) 2000/1 with 1993/4 seasons 

TNC analys is update-6 18/6/200 1 Crowding and trip expectations/S atisfaction 
Appendix P (1 ,090) indices 

TNC analysis update-7a 18/6/2001 Movement to and from each overnight fac ility 
Appendi x Q (1 ,090) 

TNC anal ys is update-7b 25/6/2001 Movement from and to the access (entry and 
Appendix R ( 1,090) exit) points 
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Most analysis-update reports were one page and each contained a different area of analysi s. 

My report fo r DoC TNC Management : Overnighr Facility Use in rhe Tongariro No rrhern 

Circuir- An analysis of the 2000/1 summer season use wirh comparisons f rom 1993/4 

(53 pages, unpubli shed)-was completed in October and 15 copies were bound w ith most 

go ing to the TNC Management team , and PDF fi les were prov ided both for furth er 

distributi on and to be used if further copies were required. 
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Part II 

Survey Results: 

The Overnight Facility Users 
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Chapter4 

Characteristics of the 
Overnight Facility Users 

4.1 Introduction 

The 2000/0 I summer survey (see Appendi x A) gathered more detail ed demographic 

information th an the Great Walks pass butts provide. However th ere are a few limitati ons 

with regard to how well the survey results represent the full populati on of overnight users. 

The limitations include the fac ts that: 

• it onl y ran fo r about three and a half months during the middle of the season 

• not all people answered the survey. Those not fillin g in the survey: 

o may have been un willing 

o may have had no hut warden present on their las t night 

o may have dec ided en route not to stay fo r their planned last night and left earli er 

than anticipated. 

In a ll 1.090 surveys were co ll ected on the Tongariro No rthern Circuit betwee n 

22 December 2000 and 16 April 200 I. These account fo r approx imately 33% or the users 

and 36% of the overnight fac ility bednights during the survey peri od. They also represent 

app rox imately 19% of users and 21 % of the overnight fac ility use when comparing with the 

full summer season. 

The surveys contained unanswered ques tions. The omiss ion or non-completi on rate for each 

individual question is approximately I%. For example 1,080 of the 1,090 surveys contained 

Nationality data, this representing a 0.9% omission rate. The charts and tables that follow 

contain the result of the completed questions only. 

4.2 Nationality 

New Zealanders made up approximately one third (34%) of the summer surveys and they 

accounted for 31 % of the surveyed facility use nights. These figures are approximately 5% 

below the annual u e figures obtained from the Great Walk pass butts (see Chapter 9) but 
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they are representati ve of the users during the centra l sum mer season. The three larges t 

nationali ty groups are New Zealand, Germany, and UK/Ireland . Together these three 

national ities account for 60% of those stay ing overnight in the TNC. The next e ight most 

popular countries range from 3% to 7% of the total occupancy and together make up most 

of the remaining 40% of users . 

Table 4-1 : The proponion of surl'eys co/leCled and associa1ed Ol'erniglufacility use 
broken down by na1ionali1y: 

' "C 
C: (J) "C 
Ol "C "C C: 
iii >, C: C: -~ C: .!!! C: Ol Ol Ol C: Nationality Q) Q) 

~ 
Ol w N Ol ~ ,._ C. ~ "C Q) 

C: 
E Ol Qi !:! "C w 

== :2 
Q) 0 'li, .c <: C: Q) Ol 

w .c ,._ Q) ~ ';: C. .c 
Q) - :::, :::, en Ol 3 Ol 0 z (.:l ::, OUJ <: z ::, u !!2 en en -, 

Surveys 34% 14% 13% 7% 6% 6% 5% 4% 4% 4% 3% 1% 0% 

Bednights 31% 14% 12% 7% 7% 7% 6% 4% 3% 4% 3% 1% 1% 

4.3 Length of trip 

Table 4-1 shows a 3% drop in the proportion of New Zea land bednights compared with the 

proportion o f New Zealand responses. Thi s is due to New Zealanders staying on average 

fewer nights th an the ir international counterparts. Thi s tendency is shown in the Table 4-2 

below . 

Table 4-2: S11 n ·ey 1111111/Jers by nc11ionoli1_,· and le11g1h of s,a,· 

Length of stay (nights) Total Average Proportion 

passes number of staying 
Nationality 1 2 3 4 nights one night 

NZ 153 138 62 10 363 1.8 42 lk 

Germany 52 59 36 2 149 l.92 357r 

UK/ Ireland 50 67 20 2 139 1.81 36% 

Other European 24 22 24 2 72 2.06 33% 

Austra lia 12 35 23 70 2.16 17% 

The rest 64 141 78 4 287 2.08 22% 

Total 355 462 243 20 1,080 1.93 33% 

Per cent of total 33% 43 % 23% 2% 

Less than half of all New Zealanders surveyed stayed only one night and thi s di ffe rs from 

the pass butt analys is in Chapter 9 where over half of the New Zealand pass butts are fo r 
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one night only. In Table 4-2, the proportion of New Zealanders staying only one night is 

clearly higher than any other nationality. 

The survey results indicated that the average number of nights for a female was 1.96 nights, 

which is 3.5% longer than the male average of 1.89 nights. This difference is not 

statistically sign ificant (p=0.312). 

4 .4 Gender 

Of the 1,086 surveys that contained gender informati on 592 (55%) were male and 494 

(45%) female, indicat ing significantly more males than females (p=0.002). 

A breakdown of the nationa li ty groups by gender indicates that the primary nations 

contributing to the gender imbalance are New Zealand, UK, other Europe, Australia and 

USA. It is interesting to note that the second largest nationality group, the Germans, had an 

almost even gender balance. Also, more fema les than males completed surveys from 

Holland and Canada and Sweden. 

The 95% Confidence Intervals for the Proportion of Males 

0.9 
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<( 0 0 e ~ "' Q) :;: 
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Nationality 

Figure 4-1: Proportion of males surveyed by nationality, with 95% confidence intervals 

In the Figure 4-1 a nationality group has a significant gender imbalance if the confidence 

interval does not include 0.5 (50%). The key factor determining the width or length of the 

interval is sample size: the larger the samples size the smaller the length of the interval. All 

the nationality groups combined as one group produces a significant gender difference; 
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however the nationality groups individually do not have a significant gender difference (due 

to a smaller sample size). 

The ' Other' category in the above chart consists of only 15 observations and is made up of 

those surveys from Japan, Korea, South Africa and the South Pacific. Only two of these 

surveys were completed by females, producing a significant difference. However due to the 

small size of the ' Other' sample it is not this which causes 'A ll Responses' to become 

significant. 

4 .5 Age 

The two largest age groups are those in their 20s (49%) and 30s (24%). This is true for both 

New Zealanders-with 52% in their 20s and 30s-and Internationa l users-with 82%. 

There is a high ly significant difference between the age distribution of New Zea landers and 

the international users (p =0.000). New Zealanders made up only one third of those 

surveyed yet they were the majority of those surveyed under 20 years of age, and those over 

40. This is represented best in Figure 4-2 below: 

450 
400 
350 

>- 300 
(.) 

~ 250 
5- 200 
it 150 

100 
50 

0 

under20 

Age Distribution of Overnight Facility Users 

□ International Users 

New Zealanders 

20s 30s 40s 50s 60 and abo\€ Age 

Figure 4-2: Age distribution of overnight facility users 
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4.6 Previous visits to the Tongariro Northern Circuit 

Thirteen per cent of all overnight faci lity users have been on the Tongariro Northern Circuit 

before. Again there is a highly significant difference between the proportions when compar­

ing New Zealanders returning to Tongariro Northern Circuit (29%) with international users 

returning (5%) (p=0.000). This is to be expected due to the relative accessibility of the TNC 

for those li ving in NZ relative to those living overseas. 

If thirteen per cent of all overnight facility users have been on the Tongariro Northern 

Circuit before then 87% are staying for their first time. This 87% is comprised of 71 % of all 

New Zealanders and 95% of all international visitors. 

4. 7 Previous overnight tramping experience 

When comparing the New Zea land users· previous overnight tramping experience with that 

of their international counterparts, the differences borders on being significant (p =0.063). 

Some international users found the question ambiguous (see Questionnaire, Appendix A) 

and qualified their answer, and if this is taken into account the real difference is probably 

not significant at all. The confusion is discussed below: 

300 

- 250 0 (J) 

~ g: 200 

~ [ 150 

g" ~ 100 
... 0::: 

LL 50 

0 

0 

Previous Number of Trips Similar to This 

International Users 

□ New Zealanders 

1-5 6-1 0 11-20 21-50 51-100 100+ 

Number of Trips Like This 

Figure 4-3: Previous completed trips similar to this one 

There are two sources of confusion inherent in this question. When companng the 

responses of international users with those of New Zealanders the following needs to be 

taken into account: 
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• Firstly, many nations do not have the same type of recreational opportunities in their 

own countries as are available on the Tongariro Northern Circuit and elsewhere within 

New Zealand. Therefore some international users may have interpreted the quest ion as 

referring to staying overnight in a public facility in the backcountry within a National 

Park 

• Secondly many international users qualified their answer by adding •in Nz· on the 

survey form. Some of these users may have acknowledged the confusion in (i). or have 

interpreted the question as re lating to their New Zealand experience only. 

An internationa l user with extensive backcountry tenting experience may respond as having 

I inle previous experience due to this confusion . 

4.8 Perceptions of crowding 

Ana lysis o f the crowding question reveals a highly s ignificant difference between the Ne"' 

Zea land user responses and the International users (p=0.000). Figure 4-4 indicates that there 

are a higher proportion of extreme responses from New Zealanders. particularly towards the 

·Extremely c rowded· end. T his may be a result of the higher use on weekends by New 

Zea landers. and thus the ir experience of the more crowded fac ilities. 

25% 

0 v, 20% 

l5 5! 15% 
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0. 

0% 

Crowding Response Comparison 

2 3 4 5 6 7 

□ International Users 

a New Zealanders 

8 9 

Not at all crowded Slightly crowded Moderately crowded Extremely crowded 

Response 

Figure 4-4: Experience of crowding 

When comparing responses of those completing the Crossing to those complet ing the 

Circuit (defined in Chapter 5) the differences again are highly significant (p=0.000). 

Overnight facility users completing the Crossing have the greater proportion of the ir 

responses at the extremes, and particularly those representing higher levels of crowding. 
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Over one third (34%) of those completing the Crossing gave a 'T or more compared with 

17% of those on the Circuit. 

Ten per cent o f those surveyed gave multiple responses to this question, clearly distinguish­

ing between their experiences of crowding on difference sections of the track. or between 

hut and track congestion. Circuit goers tended to comment that the tracks and fac ilities on 

the Crossing were busier than the rest [Eastern and Southern Ngauruhoe Circuit tracks and 

faci lities], while those completing the Crossing commented that the huts were more 

crowded than the tracks. 

Seventy per cent of those surveyed indicated experiencing some form of crowding 

(grouping the responses ·3 · or more). Using the summary of accumulated results by Shelby 

et al. ( 1989) their judgement is that: 

··Studies and management are necessary to preserve recreation experiences. especially if 

low visitor impacts (social/physical) are important components. Immediate management to 

control use levels at around 65% level of crowding conditions may be considered as an 

option. Research may be needed to establish more long-term solutions:· (sited Cessford 

page 55.) 

The problems of crowding and hut congestion are di scussed 111 greater detail later in 

Chapter 11. 

Responses to the question asking if they expected to see more. the same number. or less 

people on their trip also resulted in a significant difference between New Zealand users and 

international users (p=0.011). Responses from New Zealanders tended to indicate that they 

expected to see less people than their international counterparts: 

0.5 

0.4 

0.3 
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0.1 

0 

Crowding: Did you expect to see; more, 
the same number or less people? 

more people the same number of 
people 

less people 

■ International Users 

■ New Zealanders 

Response 

Figure 4-5: Trip expectations regarding the number of people seen 
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4.9 Trip expectations 

Approximately 5% of those surveyed indicated that they did not have any preconceived 

ideas or expectations for their trip and did not answer this question. By far the majority 

(88%) of those answering this question reported that the trip was at least as good as 

expected: 

51 300 
C: 
0 250 i 
Q) 200 0::: ..... 
0 150 
> 
(.) 100 C: 
Q) 
::::, 50 O' 
Q) ... 0 LL 

Was the trip better or worse than you expected it to be? 

Very much better /\ little better than 

than I C1''J)ectcd I e1''J)ected 

It was just like I 

expected 

Re sponse 

International Users 

New Zealanders 

/\ little worse than Very much worse 

I expected than I expected 

Figure 4-6: Trip expectations 

Again the New Zealanders' responses are significantly different to those of the 

international users (p =0. 003) , with a higher proportion of New Zealanders indicating 

their trip was worse than expected. One might conjecture that New Zealanders have 

more realistic expectations for their trip with a greater proportion returning to the area 

than their international counterparts do, as their responses are more normally 

distributed . However most of those responding "Very much worse than expected" 

qualified their answers stating such things as "due to the weather" . This casts doubt on 

whether the question is actually obtaining the type of information being requested . 
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4.10 Group/party size 

International overnight facility users tend to travel in pairs (49%) or as individuals (19%). 

New Zealanders on the other hand predominantly travel in larger groups consisting of three 

or more (62%). However the single most popular NZ group size is a lso two (31 %). These 

differences are highly significant (p =0.000). The mean group sizes for International 

overnight facility users is 2.8 and New Zealanders is 4.2, and the medians are 2 and 4 

respectively. 
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Figure 4-7: Comparing the distribution of group!part1 · si::es 

4 .11 Summary 

Compared with each other New Zea land users and their international counterparts 

responded quite differently to most survey questions. Overall New Zealanders di sp lay a 

more even age distribution , so their average age is higher, they stay fewer nights, travel in 

larger parties, experience greater crowding and expect to see fewer people. Greater 

proportions of New Zea landers have been on the Tongariro Northern Circuit before and 

consider their trip to be worse than expected. 
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Chapter 5 

Where the Overnight Facility Users Go 
and Where They Stay 
in the Tongariro Northern Circuit 

5.1 Introduction 

This chapter describes the overall movement or fl ow of overnight facility users within the 

Tongari ro orthern Circuit (Secti on 5-2) . There is a wide variety of trip options and these 

are grouped into popular routes. The routes are described and the relati ve popularity of 

different trip options given (Secti on 5-4). The preference of ew Zea landers fo r trave l 

within the Tongari ro Northern Circuit differs signifi cantl y from the preference of inter­

nati onal users. These are identified and di scussed (Secti on 5-5). 

5.2 The overall picture of movement within the TNC 

The map in Figure 5- 1 indicates the overa ll movement or fl ow of ove rnight rac ili ty use rs 

surveyed during the 2000/1 summer season on the Tongariro orthern Circuit. It shows th at 

the trac k sec ti on of hi ghest use by overnight fac ility users runs between Ketetahi Hut and 

th e Emerald Lakes. The higher use is caused by 28 % of the overnight fac ility use rs doub­

ling back over thi s section of track after spending the ni ght at the Ketetahi fac ilities. The 

nex t most highl y used track is in the Mangatepopo Valley, and fo ll ow ing that arc the main 

Circuir tracks on the southern and eastern sides of Mt gauruhoe. 

The percentage figure can be viewed as per hundred overnight facility users entering 

the Tongariro Northern Circuit. One point, the Emerald Lakes has a throughput of over 

100% (117% ), due primari ly to those completing the Circuit staying at Ketetahi. Thi s 

group of users essentially gets counted twice as they approach thi s point from different 

directions. 
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Key: changes in arrow heads 
and arrow staff widths: 
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5 .3 The diversity of trip options 

The 1,090 surveys contained approximately I 00 different trips, and an increase in sample 

size is likely to produce an even greater diversity of trips. With five entry/exit points and 

four overnight facilities there are in excess of 400 possible trips without allowing for the 

possibility of a party staying more than one night at any given facility. 

It is helpful to define the use of the following terms to aid with the subsequent discussion: 

• A trip is where a person or group/party walked and stayed. It consists of their entry and 

exit points, the tracks they followed , their direction of travel where appropriate, and the 

specific hut or combination of huts used. 
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• A trip pattern refers to general groupings of similar trips following a given route. Trip 

patterns may vary with direction of trave l, length of trip and/or combinations of huts 

used. 

• Route: a combination of track sections used, or trip characteristics, that aids in 

classifying trips. Routes typically have a significant component in common. The route 

is non-directional by definition. so groups various trips and trip patterns. 

5.4 Main trip groupings 

To simplify the analysis and gain a picture of the movement of overn ight facility users 

within the Circuit. it is helpful to group the trips that have simi lar/sign ificant e lements in 

common. Most of the trip groupings fo llow routes li ke the Crossing and the Circuit. 

however, with the diversity or the less popular trips wi thout a sign ificant number of track 

sections in common. other trip characteristics have been usefu l such as ·One-Hut Return·. 

or · Desert Road Entry/Exit" and Around Ruapehu Entry/Ex it (those entering or exiting via 

the round the mounta in [RTM] track). 

Table 5-1: The pop11/ari(1· ofdijferenl ol'erni?,ht roll/es on the TonJ!,ariro Nonhern Circ11i1 

Surveys Bed nights 

Route Numbers Per cent Numbers Per cent 

Circuit 567 53% 1330 64% 

Crossing 268 25% 370 18% 

One hut return 109 10% 154 7% 

Desert Road entry/exit 58 5% 91 4% 

Back crossing 34 3% 74 4% 

Around Ruapehu entry/exit 33 3% 50 2% 

Other 10 1% 21 1% 

The Table 5-1 indicates that over half of a ll Tongariro Northern Circuit overnight faci lity 

users are completing the Circuit and one quarter are completing the Crossing. Short and 

long options occur in these two most popular routes. The long options include the section of 

track between the Mangatepopo Valley and the Whakapapa Vi llage, o ften referred to as the 

Ditch by DoC Management. Both routes also have two direction-of-travel options. 

A description of the route classifications and a breakdown of the primary trip patterns and 

trips fo llow. 
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The Ngauruhoe Circuit alias the Circuit 

The Circuil is made up of all the tracks a round the base o f Mt Ngauruhoe (Fig ure 5-2). 

Almost a ll those completing the Circuil e ither start and/or fini sh at the Whakapapa Village 

so there are four ma in trip patterns based on the direction of trave l (c lockwise or anti­

c lockw ise) and the length, e ither short o r long depending on whether the Ditch is inc luded . 
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Figure 5-2: The Cirrnit 

When inc luding the overni ght fac il ities used by those com pleting the Circuit, 32 trips were 

recorded by those surveyed. T he frequenc ies o f these trips a re listed in Table 5-2 . 

Wa lking c lockwise around the Circuil was the most popular d irection of travel (87%), and 

the l ong Circuil (59%), inc luding the Dilch, was pre fe rred . The single most popular trip of 

a ll surveyed was the two-night c lockwise Short Circuit, staying at Ketetahi and Waihohonu. 

This s ing le trip was completed by 9.8% of a ll those surveyed and 20% of those completing 

the Circuil. 
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Table 5-2: The popularity of different Circuit options 

Overnight Facilities Used 
' 

Direction and 
~ s ' s : 

s , Per cent 

Length s ' s : O ' 0 of Circuit s Q . 0 ~ 0 ~ 0 ~ 
~ · ~ ~ 0 . ~ : ~ 0 s , ~ ~ ~ ~ ~ Total users 

Clockwise-Long 30 72 74 12 23 12 11 4 18 7 2 266 47% 
---- - - - ... 

Clockwise-Short 106 19 5 53 3 12 17 9 , 2 2 228 40% 

Anticlockwise-Long 11 24 2 10 17 4 69 12% 

Anticlockwise-Short 2 4 1% 

Total 149 116 81 65 36 29 27 21 18 10 7 5 ' 3 567 

Freq Per cent Facility used Freq Per cent 

Number of 1 48 8% Waihohonu ('/\/) 496 87% 

overnight 2 287 51 % Ketetahi (K) 308 54% 
facilities 3 214 38% 
used 

Man~atepopo (M) 290 51 % 

4 18 3% Oturere (0) 242 43% 

Total number of Circuit 
567 

Total number of Circuit 
567 

surveys surveys 

Most of those completing the Circuit spent either two or three nights and they tended to use 

a combination of the Waihohonu. Ketetahi and Mangatepopo overnight facilities. Oturere 

was the least-used of the facilities on the Circuit. however it was sti ll well utili sed with 43% 

of those completing the Circuit staying there. The average number of nights spent 

completi ng the Circuit was 2.4 nights- this is the longest of all routes. 
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The Tongariro Crossing alias the Crossing 

The Crossing comprises the tracks between the lower Mangatepopo Valley and the Ketetahi 

car park (Figure 5-3). This is a popular day walk. There are four main trip patterns accord­

ing to the direction of trave l: either Northerly or Southerly and whether one endpoint is the 

Mangatepopo car park or the Whakapapa Vi llage/Visitor Centre. Starting or fini shing from 

the Mangatepo po car park is cal led the Short Crossing. The Crossing. which inc ludes the 

Ditch- that section o f track between the Whakapapa Village/Visitor Centre and 

Mangatepopo Hut- is ca lled a Long Crossing. 
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Figure 5-3: The Crossin?, 

Of all those completing surveys one quarter (268/ 1,090) completed the Crossing. Of these, 

92% were heading in a northerly direction and there was a slight preference for the Short 

Crossing over the Long Crossing (53%:47%). The Short Northerly Crossing, staying on ly 

at Ketetahi, was the second most popular trip making up 9.2% of all surveyed, and 

accounted for 38% of those completing the Crossing. 

Ketetahi was used by 82% of those completing the Crossing and Mangatepopo by 48%. 

Most (80%) completing the Long Crossing stayed at Mangatepopo. 
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Table 5-3: The popularity of different Crossing options 

Overnight Facilities Used 
- - -- -

Direction and Length ~ 0 0 
Percentage of those 

~ '.2 '.2 0 '.2 ~ Total completing the Crossing 

Northerly-Short 102 20 6 3 131 49% 
·• . 

Northerly-Long 19 64 31 1 115 43% 

Southerly-Short 5 4 1 2 12 4% 

Southerly-Long 4 5 1 10 4% 

Total 130 88 37 7 3 3 268 1 

Per cent 49% 33% 14% 3% 1% 1% 

Freq Percent Facility Freq Percent 

Number of overnight 1 174 65% Ketetahi (K) 221 82% 
facilities used 2 94 35% Mangatepopo (M) 128 48% 

Total number of Crossing 
268 

Oturere (0) 13 5% 
surveys 

Most overnight fac ility users spent only one night completing the Crossing (65%). The 

majority (69%) of those spending two nights were those completing the Long Crossin!;. The 

mean number o f nights for those completing the Crossing was I .35 nights. 

One-Hut Return 

Of a ll those completing surveys, I 0% completed a One-Hut Return trip. This route groups 

those lesser-used trips where a person or party wa lks to an overnight facility. stays at least 

one night and returns the same way. There are fo ur facility sites and most sites are read ily 

accessible from more than one entry point. Eight different tr ips were recorded in the 

surveys, with the highest single trip accounting for only 3% of all surveys. 

Table 5-4: The popularity of different One-Hut Return options 

One-Hut Return Trip Frequency Percentage of all surveys 

Mangatepopo from Whakapapa VillageNC 29 2.7% 

Ketetahi from Ketetahi carpark 28 2.6% 

Mangatepopo from Mangatepopo carpark 26 2.4% 

Waihohonu from Whakapapa VillageNC 16 1.4% 

Ketetahi from Mangatepopo carpark 3 0.3% 

Oturere from Mangatepopo carpark 3 0.3% 

Waihohonu from D. Rd 2 0.2% 

Oturere from D. Rd 2 0.2% 

Total 109 10% 
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Mangatepo po (50%) was the most popular destination for those completing a One-Hut 

Return. Ketetahi accounted for 28% of the use in th is category with most users arriving 

from the Ketetahi car park. 

The Back Crossing 

This route accounted for on ly 3% of a ll surveys. The route fo llows the trac k around the 

southe rn and eastern s ide o f Mt Ngauruhoe running between the Whakapapa Village and 

the Ketetahi car park. T he Back Crossing can be completed by walking in e ither a northerly 

or southe rly direction and five of the seven hut com binations were col lected in the surveys. 

Table 5-5: The popularizv of different Back CrossinJ; options 

Facilities Travelling Relative popularity of fac ilities used 
used North South Total on the Back Crossing 

KOW 6 3 9 Site Use Per cent users 

KW 5 4 9 Mangatepopo 27 79% 

ow 9 9 Oturere 25 74% 

KO 4 4 Ketetahi 22 65% 

0 1 2 3 

Total 25 9 34 

or those completing the Back ( ·rossing 79% spent a night at Wai hohonu. with about three 

quarters (74%) stayi ng at Oturere. and two thirds at Ketetahi . 

Desert Road entry/exit 

Of a ll surveys. 5% came from re lative ly non-standard trips that started and/or fin ished at the 

Desert Road . Ha lf o f these surveys would appear to be related to a concess ionaire who took 

three gro ups, two of 10 and one of 1 1 through during the survey period . 

Table 5-6: The popularity of different Back Crossing options 

Facilities used Total Relative popularity of facilities used on the Back Crossing 

0 21 Site Use Per cent users 

w 15 Oturere 42 72% 

MO 8 Waihohonu 21 36% 

KO 4 Mangatepopo 16 28% 

MKO 4 Ketetahi 10 17% 

MKW 2 

MOW 2 

ow 2 

Total 58 
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Around Ruapehu entry/exit 

Three per cent of those surveyed entered or exited the Tongariro Northern Circuit from the 

Around Ruapehu or Round The Mountain (RTM) track. Two thirds (22/33) of these stayed 

on ly at Waihohonu in completing the Around Ruapehu circuit, and one third used a variety 

of other facilities. The Around Ruapehu track is the least-used access point of the Tongariro 

Northern Circuit. 

5 .5 Route preferences by nationality 

The route preferences of international users differ s ignificantly from those of New 

Zea landers (p =0.000) and this is illustrated in Figure 5-4. The biggest group here is inter­

national users completing the Circuit which accounts for 42% of a ll those surveyed. The 

next most popular group of overnight faci lity users is internationa l users completi ng the 

Crossing. New Zealand use fo llows an a lmost eve n th ree-way split between those 

completing the Circuit, the Crossing and the rest. 

Breakdown of users by route and nationality 
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New Zealanders 

hound Other: NS 
Ruapehu 

Figure 5-4: The route preferences of international users compared with those a/New Zealanders 

5.6 Summary 

Almost two thirds of the total overnight facility use (bed nights) is by those completing the 

Circuit (64%). Even though the circuit users represent just over half of the users, the 

increased proportion of bed-nights is because the circuit is the longest route, often resulting 

in users staying another night when compared with other routes. This is reflected in the 

figures in Table 15-1. Similarly the relative drop for the Crossing from 25% of users to 18% 

of usage is due to the relatively few nights people spend completing it. 
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Within the Tongariro Northern Circuit, the dominant movement of overnight faci lity users 

is up the Mangatepopo Valley as this combines both the northerly direction for the Crossing 

with the c lockwise direction for the Circuit. These two groups dominate the flow pattern of 

overnight facility users within the Tongariro Northern Circuit accounting fo r 78% of the 

users and 82% of the usage. 
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6.5 Transportation versus route taken 

The charts in Figure 6-4 below demonstrate that the ove rnight facility users completing the 

• Circuit have a pre fe rence to use the ir own car over the bus/commercial operator 

services 

• Crossing have a pre ference to use the bus/comme rc ia l operator service as opposed to 

their own cars 

• One-Hut Return tend to use the ir own vehic le to arri ve at and depart from the 

To ngari ro Northern C ircuit. 

Transport in by route taken Transport out by route taken 
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Figure 6-4: The relationship between transport and route taken 
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Chapter 7 

The Movement Into and Out of the 
Tongariro Northern Circuit 

7.1 Introduction 

Th is chapter first considers the relationship between entry and ex it points (Section 7.2), and 

then breaks down by access point, both the users' first day movement into the TNC and 

the ir final day movement out of the TNC (Secti ons 7.3- 7.6). 

7 .2 The relationship between the entry and exit points 

The access points of the Tongariro Northern Circuit have differing numbers of overni ght 

fac ility users entering compared with those departing via th at point. The crossrab Tab lt 7- 1 

below shows th at less than half (43 %) of the overni ght faci lity users enter and ex it via the 

same point. This is large ly clue to the numbers completing th e Cross ing (25%) ancl th e Shorr 

Circuit (2 1 %), whi ch have different entry ancl ex it points. 

Table 7-1: Th e relationship het1\'ee11 the entn · and exit points 

l=v it nnint 

WVc KCp MCp DRd RTM WVc Whakapapa Visitor Centre 

WVc 35% 13% 0% 1% 2% 52% MCp Managatepopo Carpark 

C: MCp 21 % 12% 3% 36% ·o 
a. 

KCp ~ 2% 3% 1% 6% 

>, KCp Ketetahi Carpark 
Q) 

:::.::: DRd Desert Road 
C: 

DRd 1% 2% w 2% 5% RTM Round The Mountain track 

RTM 1% 1% (around Mt Ruapehu) 

61 % 28% 7% 3% 2% 100% 

Tab le 7-2 gives the breakdown of entry and ex it points by the route taken. The marn 

contributors to those entering and exiting via the same point are those completing the 

Circuit who start from the Whakapapa Visitor Centre (3 1 %) and One-hut return ( I 0%). 
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Table 7-2: The relationship between the route 1aken and 1he e111rylexit poi111s 

Entry Points Exit Points 

I/Ne MCp KCp DRd RTM I/Ne KCp MCp DRd RTM 

Circuit 31% 21% 0% 53% Circuit 52% 0% 0% 53% 

Crossing 11% 12% 2% 25% 
Q) -::, One-hut return ,d0/~ 3% 3% 10% 
0 

Crossing 1% 23% 1% 25% 
Q) 

'5 One-hut return 4% 3% 3% 10% 
0 ex: 

D-Rd users 1% 0°10 4% 5% 
ex: 

D-Rd users 1% 2°'o 2~, 50, ,O 

All others 4% 1% 1% 7% Al l others 2"/o 2% 2% 7% 

52% 36% 6% 5% 1 ':, 100% 61% i 2a% I 7% I 3% I 2% 100% 

7 .3 Whakapapa village/visitor centre 

Whakapapa is the single most popular entry and ex it point for the Tongari ro orthern 

Circuit overnight facility users. This access point accounts for over half (52%) of the over­

night faci l ity users entering the Tongariro orthern Circu it arid over three fifths (6 I %) of 

those departing. The dominant direction into and out of the TNC at Whakapapa follows the 

clockw ise movement around the Cirrnil. 

For those en tering from Whakapapa. 79</c wa lk the Ditch. and almost 80'r of these stay 

their first night at M angatepopo. For the 2 l 9'c entering via the To1110 Saddle, 959'c spend 

their first night at Waihohonu. 

Table 7-3: /3 /'l'akdmm o_( 1ho.1l' e111eri11g ,·io \\1hakapapo \/i.1iwr Ce111re 

Entering TNC: Percentage of all Percentage of those Route Per cent of all Percentage of those 
Destination overnight facility entering using this overnIgnt facility entering using this 

users point users point 

WVc-M 32% 61% Circuit 31% 61% 

WVc-W 10% 20% Crossing 11% 21% 

WVc-O 5% 9% One-hut return 4% 8% 

WVc-K 5% 9% D-Rd users 1% 2% 

52% I 100% All others 5% 8% 

52% 100°0 

Of those leaving the Tongariro Northern Circuit through Whakapapa (Table 7-4). 82% 

came out via the Tama Saddle, and 74% came directly from a night at Waihohonu. Those 

completing the Circuit made up 86% of those exi ting via Whakapapa. 
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Table 7-4: Breakdown of those exiting via Whakapapa Visitor Centre 

Leaving TNC Percentage of all Percentage of those Route Per cent of all Percentage of those 
from overnight facility users leaving using this point overnight facility users leaving using this point 

W-WVc 45% 74% Circuit 52% 86% 
... . ......... ..... , ... 

M-WVc 9% 14% Cross ing 1% 2% 

O-WVc 5% 8% One-hut return 4% 7% 

K-WVc 2% 4% D-Rd users 1% 2% 

61 % 100% All others 2% 3% 

61% 100% 

7.4 Mangatepopo car park 

Mangatepopo i. the second most popular entry point for overnight facility users on the 

Tongariro Northern Circuit, accounting for over one third (36%) of all entri es . but less than 

one fourteenth (7 %) ex it thi s way . Over 80% of the overn ight fac ility users entering from 

the Mangatepopo car park head over Red Crater to another fac ility the same day. The 

majority of these are head ing to Ketetahi fo r their first night. 

Table 7-5: Breakdo ll'n of 1hose e111e ri11g al Manga1epopo rnr park 

' Entering TNC: Percentage of all . Percentage of those Route Per cent of all Percentage of those 
Destination overnight facility users! entering using this point overnight faci lity users entering using this point 

MCp-K 21 % 56% Ci rcu it 21 % 58% 

MCp-O 7% 20% Crossing 12% 33% 

MCp-M 7% 19% One-hut return 3% 8% 

MCp-W 2% 4% D-Rd users 0% 0% 

36% 100% All others 0% 1% 

36% 100~0 

For the relati vely small number ex iting via the Mangatepopo car park approximately half 

are One-hut return users (Table 7-4) , ex iting the way they entered after using only the 

Mangatepopo overnight facil ities. 

Table 7-4: Breakdown of 1hose exiling from Manga1epopo car park 

Leaving TNC Percentage of all Percentage of those Route Per cent of all Percentage of those 
from overnight facil ity users leaving using this point overnight facility users leaving using th is point 

M-MCp 4% 62% Circu it 0.5% 6% 
................ _ .. 

O-MCp 1% 20% Crossing 1% 17% 
············-·········-··-·····-· ......... ..... ..................................................... ·····-•·····" 

K-MCp 1% 18% One-hut return 3% 48% 

7% 100% D-Rd users 2% 28% 

All others 0.5% 4% 

7% 100% 
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7.5 Ketetahi car park 

Ketetahi is the second most popular exit point with over a quarter (28%) of all overnight 

facility users ex iting thi s way. Only about one in sixteen (6%) overnight facility users enter 

this way. 

M ost (787c:) or the small number of overnight facility users entering the Tongariro orthern 

C ircu it v ia the Ketctahi car park spend their first night at the Ketetahi overnight faci lit ies. 

O ver half o f these are One-hut re1urn users, using on ly the K etetahi overnight faci lities and 

ex iting v ia the Ketetahi car park. 

Table 7-6: Brea/.:dmm o_f 1hose e111eri11g 01 Ke1e1ahi car 1wr/.: 

Entering TNC: Percentage of all Percentage of those Roule Per cent of all Percentage of those 
Destination overnight facility users entering using this point overnight facility users entering using this point 

KCp-K 4°0 78% Crossing 2% 35% 

KCp-0 10~ 11% One-hut return 3% 44% 

KCp-M 10' ,o 10°0 Back crossing 1% 15% 

KCp-W oo;, 20'<, All others 1% 6% 

6°0 100°0 6°0 100°0 

The majority or the o,·ernight facility users ex iting via the Kctctahi car park have ~pen t their 

final night at Ketetahi (83£k). Eighty per cent or overnight users exiting at Kctetahi car park 

completed the Crossing. 

Table 7-7: /3rea/.:dmrn o{llwse e.ri1i11~ limn Ke1ew/11 cor par/.: 

I Leaving TNC Percentage of all Percentage of those 
j from overnight facility users leaving using this point 

Route Per cent of all I Percentage of those I 
overnight facility users! leaving using this point 

I 

K-KCp 4~o 83~o I Crossing 23% I 80% I 
M-KCp 1% 11% One-hut return 3% 9% 

0-KCp 1% 6% Back crossing 2 8% 

7% 100% All others 0% 3% 

28% 100% 
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7 .6 Desert Road and 'Round the Mountain' track 

The Desert Road (DRd) and the Round the Mountain T rack (RTM) entry/ex it points both 

have relatively low use and the routes using these access points fall into their own low use 

category . These are Desert Road users and Around Ruapehu/Round the M ountain users 

respectivel y. 

The use of these access points 1s low when compared w ith the others and both have 

obtained small sample sizes. The small sample may be cau. e concern if try ing 10 interpret 

too much from the data. however almost all (99%) of the entry destinat ions and ex it 

departure po ints are either Waihohonu or Oturere. This is to be expected. 

Table 7-8: Breakdmrn qf 1he 11se <i 1he D e.1er1 Road and Ro1111d 1he Mo11111ai11 1rack acce.1.1 poi111.1· 

Desert Road Entry Percentage of all overnight Round the Mountain Entry Per cent of all overnight 
facility users facil ity users 

DRd-O 3.2°'<> RTM-W 1.2% 

DRd-W 1.6% RTM-K 0.1% 

I 

Desert Road Exit Percentage of all overnight Round the Mountain Exit Per cent of all overnight I 
facility users facility users I 

O-DRd 1.5°0 W-RTM 1.6% 
I 

W-DRd 1.0°0 0-RTM 
I 
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Chapter 8 

The Movement To and From 
Each Facility Within the TNC 

8.1 Mangatepopo overnight users 

Of the 1,079 completed surveys containing trip patte rns 502 (47%) stayed overn ight at thi s 

faci lity. Tab le 8- 1 indicates th at over two thirds (68%) of those stayi ng at Mangatepopo 

arri ved via the Ditch (the track between Whakapapa and Mangatepopo). Just over one third 

(35%) of the Mangatepopo occupants are spending their final night on the Tongari ro 

Northern Circu it. Approximately two thirds (65%) are heading towards another overn ight 

fac ility in the Tongariro Northern Circuit, and two thirds of these spend the ir next night at 

Ketetahi . 

Arrived 
from 

WVc•M 

MCp·M 

O·M 

K·M 

W.M 

KCp·M 

Table 8-1: Mangmepopo 11ser breakdo\\'11 of arri, •a! in.formmion, depar111re desrinarions, 
and primarv routes rrm•e!!ed 

Percentage of Went to Percentage of 
those using th is those using this 

facility facility 

68% M·K 42% 

15'7o M·WVc 19% 

7% M·O 18% 

6% M·MCp 9% 

3% M·KCp : 7% 

1% M·W 5% 

Route 

Circuit 

Crossing 

One·hut return 

All others 
I 

Percentage of 
those using this 

facility 

58'7o 

25% 

11 % 

6% 

Percentage 
New Zealand use 

32~o 

Over half (58%) of the Mangatepopo overnight fac ility users were completing the Circu it, 

and one quarter were completing the Crossing. Approximately half of those completing a 

One-Hut Return trip stayed at Mangatepopo and they make up 11 % of Mangatepopo's total 

use. 

8.2 Ketetahi overnight users 

Ketetahi was u ed by 56% (602/1079), and was the most popular hut of tho5e surveyed. 

Approximately 80% of those staying at Ketetahi arrive via the Mangatepopo Valley the 

same day. Just over 50% of Ketetahi 's overnight users are spending the next night at 
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another facility within the TNC, and most of these are completing the Circuit. Almost half 

(48%) of Ketetahi overnight users are on their last night in the park with most of these 

(88%) departing via the Ketetahi car park. 

Arrived 
from 

MCp-K 

M-K 

WVc-K 

KCp-K 

W-K 

Other 

Table 8-2: Ketetahi user breakdo wn of arriFal information. departure destinations. 
and primary routes travelled 

Percentage of Went to Percentage of 
those using this those using this 

facility facil ity 

37% K-KCp 42% 

35% K-W 39% 

8% K-0 7% 

8% K-M 5% 

8% K-WVc 4% 

4% K-MCp 2% 

Route 

Circuit 

Crossing 

One-hut return 

Back xing 

All others 

Percentage of 
those using this 

facility 

51 % 

37% 

5% 

4% 

4% 

Percentage 
New Zealand use 

30% 

Ketetahi has the highest (proport ional) use of those completing the Crossing, and the lowest 

proportional use for those completing the Circuit . 

8.3 Oturere overnight users 

With just under one third of all overnight faci lity users surveyed staying the night at 

Oturere, thi s is the least popular overnight destination on the TNC. Over half of those 

stay ing here overn ight came up the Mangatepopo Valley the same day, with approx imately 

equal numbers (a quarter each) coming directly from Mangatepopo Hut and i'rom the 

Mangatepopo car pa rk. Over half who stay overnight have a short trip to Waihohonu the 

next day. Almost three quarters of those staying overn ight are completing the Circuit . 

Arrived 
from 

M-0 

MCp-0 

WVc-0 

K-0 

DRd-0 

W-0 

Other 

Table 8-3: Oturere user breakdown of arrival information, departure destinations, 
and primary routes tra velled 

Percentage of Went to Percentage of 
those using this those using this 

facility facility 

28% 0-W 53% 

24% 0-WVc 16% 

16% 0-M 10% 

14% 0-K 6% 

11 % 0 -KCp 5% 

7% 0-Drd 5% 

3% 0 -MCp 4% 

Route 

Circuit 

D.Rd entry and/or 
exit 

Back xing 

Crossing 

All others 

Percentage of 
those using this 

facility 

72% 

12% 

7% 

4% 

4% 

Percentage 
New Zealand use 

32% 
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Oturere has the highest overall and proportional use of those entering and ex iting via the 

Desert Road. 

8.4 Waihohonu overnight users 

For overnight fac ili ty users complet ing the Circuit 87% spend a night at Waihohonu , and 

they make up 83% of thi s fac il ity's total use. Approximately three quarters of th ose staying 

here have spent at least one ni ght on the TNC already and fo r 86% of th ose stay ing here. it 

is thei r fin al night on the TNC. 

Arrived 
from 

K-W 

0-W 

WVc-W 

M-W 

DRd-W 

Other 

Table 8-4: Wa ihohonu user breakdo1rn of arril'(;i/ in.fonnOlion. depamrre des1ina1io11s, 
and primary row es /ravelled 

Percentage of Went to Percentage of 
those using this those using this 

faci lity facility 

39% W-WVc 81% 

30% W-K 8% 

19% W-0 4% 

4% W-RTM 3% 

3% W-M 3% 

5% W-Drd 2% 

Route 

Circuit 

Around Ruapehu 

Back xing 

All others 

Percentage of 
those using th is 

facility 

83% 

5% 

5% 

8% 

Percen tage 
New Zealand use 

29% 

Waihohonu came in a close second in terms of overall hut use from th ose surveyed (596 or 

the 1.079 surveys or 55 %). Due to the long walk between Waihohonu and Whakapr1 pa. it is 

no surpri se that the majority of th ose comp leting the Circuit spend a night at Waihohonu . 

Wa ihohonu also has the highest use of those heading around Mt Ruapehu and thi'.--. ,s to be 

ex pected . as Waihohonu is the onl y fac il ity on the RTM Circui1 . 
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Part III 

When the Overnight Facilities 

Are Being Used 
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Chapter 9 

The Great Walks Pass Butts 

9.1 Introduction 

The Great W alks pass butts compri se the first o f two datasets that capture the use of the 

overnight fac ilities th roughout the season on the Tongariro Northern C ircuit. Unlike the hut 

wardens· observati ons of use (Chapter I 0), the Great Walks pass butts need to be processed 

before the overnight-u se in fo rmati on is extrac ted from the dataset. The data entry and 

ex traction process are covered in secti on 9.2. 

Thi s is the onl y data set that captures the overni ght use fo r each nationality and it ca n also 

g ive the overnight use fo r youth as g iven in Secti on 9 .3. It also records the hut and ca mp 

use of the overni ght fac ility users, so it can be, and is, used to break dow n hut and camp use 

by nati onality (see DoC annua l report o f Tongariro Northern Circuit). 

The stub of the Great W alks Pass (Figure 9- 1) co ll ec ts five fi e lds o f interes t in thi s ana lys is . 

These are: 

• nati onality 

• entry/start date 

• intended num ber of nights 

• adult or youth 

• hut/camp pass (green butts fo r hut 

passes and orange fo r camp passes) 

A sixth field , the pass number, is a lso 

recorded for cross referencing/checking 

purposes. 

--- . 
TONGARIRO HUT PASS 

INatiotJ~ 

";2;~0/m l ( I 
.L vi ;OD I N 9 4 6 2 7 ,'i 1 

'-'-'--=------

Figure 9- 1 The C real Walks pass bull 

Two other sources help to improve the accuracy of this information are: 

(i) The refunded tickets-these need to be processed to (a) remove those tickets that are 

returned before the ticket is used, and hence have the orig inal pass removed from the 

set of users and (b) correct the number of nights stayed by those who leave early. 
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( ii) Invoices issued by hut wardens to those people who have not pre-purchased tickets 

and have insuffic ient funds to pay for lodging on the night. The invoice need to be 

included as Great W alks passes are not issued. 

The accuracy and limitations to this dataset are discussed in Chapter 13. 

9.2 Great Walks pass butt entry and processing 

Fortunately fi ve of the six original fields of the Great W alks pas. butts had been entered 

into an electronic form in Turangi as the data was used in the annual end-of-. eason Great 

Walks report . By obtaining this electronic database the data entry process was cut down to 

approx imately hal f of the t ime required for full pass-bull entry. The addition or the elate 

fie ld to the approximately 6.400 pass bull entries and updating the pass bull information 

wi th refunds and invoices involved approximately 40 hours of data entry. 

Once the all the data had been entered a DBase JV program (Appendix S) was used to 

ex tract and tall y the individual nightly use. By activat ing the Nationait variable in the 

program it was possible to obtain the breakdowns or use by nat ional i t). as \\"el l as hut 

versus camp use and/or adu lt versus youth use. The resul ts or the processing arc stored in 

another Dbase I V database file. which was read directly into Excel for further ana lysis. 

9.3 Analysis of Great Walks pass butts 

The processing of the Great Walks pass butts allows us to gain a greater understanding or 

when the facilities are in demand. T he total nightly use is illustrated in Figure 9-2. The 

7-day average line removes any regular within-week fluctuations and provides a smoother 

picture of the changing facility use. The seasonal pattern closely fo llows those from 

previous years in that there is a steady bui ld up of use prior to Christmas. the use drops to a 

low on Chri. tmas Day. bui lds again after Christmas, and tends to remain relati vely high 

until Easter when the highest use of the year is recorded. After Easter, use declines stead ily 

and remains relati vely low until the end of the season. 

A w ithin-week or weekly pattern is seen clearly in Figure 9-2 (next page) because the 

majority of the peaks occur on a Saturday: 
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2000/01 TNC Great Walks Overnight Facility Use 

200 

100 
Users 

Hll -- 7 day awrage 
~ -

4() ' 

2() 

0------
Chnstmas 

Anniversary 
Weekends 

{Wgtn & Auck) 

! New Year ] 

------~--·------· ~~ -~---- - --·•--~--

Date 

Figure 9-2: 2000// s1 1111111er 01 'emigh1 facili1y use 

There were two main periods during the last summer season when the combined use was 

lower than in previous years. The first was between Christmas and the New Year and the 

second was the Easter break, which hi s tori call y has a peak of around 200 overnight users. 

Bad weather during these peri ods in the 2000/0 I summer season is be li eved to have been 

th e main cause o f the reduced use. This is a lso demonstrated in Figure 12-2 (page 85) when 

co mparing use with seven years ago and in Chapter I 5 as models are deve loped and the 

influence of weather is estimated. 

Initi ally there appear to be three main factors contributing to the fluctuati o ns in overni ght 

use of the facilities o n the Tongariro No rthern C ircuit. These are : 

• the time of year or proximity to ho liday periods 

• the day of the week, and 

• the weather. 

The magnitude or influence of these three factors is discussed in more deta il in Chapter I 5. 

On separating the New Zealand overnight facility users from the rest, diffe rent overall use 

patterns emerge. It is interest ing to note that generally international users are the main cause 

of the bulge or basic shape of the general use pattern and New Zealanders cause the spikes, 
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both at weekly intervals and during main holidays. Th is is illustrated in both Figure 9-3 and 

Figure 9-4, comparing international use versus New Zealand use of overnight facilities. 
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Figure 9-3: NZ and international use during the 2000/ 1 summer season 
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In Figure 9-3 the number of international overnight facility users exceeds NZ users, 

throughout most of the summer season. However NZ users are the primary cause of the 

peak around Easter, and they also contribute to the high use just prior to Christmas and 

around Waitangi Day. Figure 9-4 below shows that the proportion of New Zealanders on 

the TNC changes daily. The highly fluctuating nature displays the within-week cycle, and 

the proportion o f New Zealanders, which regularly nears, or exceeds 50%. On closer 

inspection many of these days with the highest proportion of New Zealanders present on the 

Tongariro Northern Circuit occur on the weekend, particularly Saturdays. 

Proportion of New Zealand Users on a Daily Basis 

100% 

75% 
(I) ... 
QI 50% (I) 
::, 
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Figure 9-4: NZ proportional use during the 2000/ 1 summer season 
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Youth use of overnight facilities 

The Great Walks pass butts distinguish between adult and youth users. Youth are defined as 

[High] school-aged children 12 years and older. Chi ldren under the age of 12 are missing 

from the pass butt records as there is no charge for them to use the overnight facilities and 

they do not require a pass. The use of facilities by children is believed to be less than I%. 

[From personal correspondence with Jimmy Johnson.} 

Over the full season youth make up 7% of the Great Walks passes, and these are almost 

entirely New Zealanders (96%). The daily youth-use of the facilities follows a different 

pattern from the adults as illustrated in Figure 9-5 where the youth-use is plotted against the 

7- point mean of all users (predominantly adults). 
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Figure 9-5: Youth use of overnight facilities during the 200011 summer season 

Most of the youth-use is made up of school and outdoor-guided groups. such as the Outdoor 

Pursuits Centre groups, which often use the facilities during the week rather than on 

weekends. The school groups are illustrated well in Figure 9-5 as they tend to be clustered 

into three main areas: 

• the final weeks of the school year and before Christmas 

• around Easter 

• the closing weeks of the summer season. 

Figure 9-5 also shows low youth-use during the summer school holidays where the youth 

come into the Tongariro Northern Circuit as members of fam ily groups. 

The analysis of the Great Walk pass butts indicate that during the summer season, over half 

of the time (5 1 %) there are no youths using the facilities on the TNC. 
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9 .4 Other Great Walks pass butt information 

Without utilising the start-date information on the Great Walks pass butts the two followi ng 

cross-tab tables, Table 9-1 and Table 9-2, are presented here for completeness and to 

comment prior to the comparisons made in Chapter 13 with similar information gathered in 

the 2000/ 1 summer survey. 

The 2000/0 I summer season had 5,797 valid, used passes representing I 0, 178 bed-nights. 

The nationality breakdown in Table 9-1 shows that New Zealanders make up 40% of passes 

sold but only 37% of the bed-nights. The 3% drop indicates that New Zealanders tend to 

have shorter trips than their international counterparts, and this is confirmed in Table 9-2 

where it is shown that over half of the New Zealand pass butts were for only one night, thus 

contributing to New Zealanders having the lowest average trip length. 

Table 9-1: The proportion of Great Walks pass butts collected during the 2000/ 1 summer season and the 
associated overnight facility use broken down by nationality 

C 
OI 

"O 
a, 

C C. rn "O 
OI "O e "O C 

Nationality ni >, C :::, C 
-~ OI 

a, C OI w OI 

~ OI C 
N OI ~ ... ~ ~ "O a, 

C E ai .ti OI "O Q) 
~ <{ a, .r: a, OI 

Q) ~ .r: Q) ~ rn "i C C. .r: a, C/) 
0 

:::, OI ~ OI 0 z (!) ::::, ::::, z !!2 <{ (J) u (J) ...., 

Passes 40% 13% 10% 7% 7% 5% 4% 4% 4% 3% 2% 1% 1% 

Bed-nights 37% 14% 11 % 8% 7% 6% 4% 4% 4% 3% 2% 1% 1% 

Table 9-2: The number of Great Walks pass butts issued to the.five largest nationality groups broken 
down by the number of nights they were used/or. 

Length of stay (nights) Total Average 

Nationality 1 2 3 4 
passes nights 

NZ 1,246 677 345 40 2,308 1.64 

Germany 293 311 142 10 756 1.83 

UK/Ireland 236 245 111 8 600 1.82 

USA 153 162 79 22 416 1.93 

Other European 177 138 67 5 387 1.74 

The Rest 503 557 254 14 1,328 1.83 

Total 2,608 2,090 998 99 5,795 1.76 

Per cent of Total 45% 36% 17% 2% 
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Chapter 10 

Hut Warden Observations of Use 

Facility Use Comparisons 

10.1 Introduction 

The hut wardens' observations of use are recorded as part of the hut wardens' duties: their 

records are brought out with them at the end of their shift in the Circuit and entered into the 

computer with related financ ial information. Unlike the Great Walks pass butts (C hapter 9) 

these are collected in a form that can readily generate seasonal use charts as in Figure 9-1. 

The advantages and di sadvantages of the data set are di scussed in Chapter 13 . 

These observations of use (Table I 0-1 ) are the only dataset that provides the actual 

breakdown of what is happening within the T C. Eac h night the number of people both in 

huts and those camping at each facility are recorded. Thi s is also the onl y data source that 

includes children under the age of 12. 

Table 10-1 Sample of the hut wardens' observations of use 

Mangatepopo Ketetahi Oturere Waihohonu Total 

Date Hut Camp Hut Camp Hut Camp Hut Camp 

Oct 21 17 2 22 9 24 16 11 5 106 

Oct 22 14 10 9 0 15 0 14 6 63 

Oct 23 6 0 6 3 2 0 5 0 22 

Oct24 2 1 1 0 4 0 5 0 13 

This dataset is currently used to provide information on the relative use of each faci li ty as 

well as individual camping facility statistics, such as in Table I 0-2. The season total s 

clearly indicate that Waihohonu had the highest use, Oturere the least use and Manga­

tepopo's use was slightly higher than Ketetahi . However these final figures for the total 

season' s use fail to indicate any fluctuations in use within the season. 
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Table 10-2: Total of facility use observations from hut wardens 

Facility 2000/1 total use nights Percentage of total use 

Mangatepopo 2,697 26% 

Ketetahi 2,600 25% 

Oturere 2,073 20% 

Waihohonu 3,132 30% 

Total 10,502 

10.2 The fluctuating nature of individual facility use 

The graph below, Figure I 0-1 , shows the smoothed 7-point average number of overnight 

faci lity users for each facility throughout the summer season. The relative popularity of the 

facilities c learly changes during the season. The use of Waihohonu is regularly higher than 

the others and Oturere is lower as could be expected. It is interesting to observe that Manga­

tepopo has the highest use during some of the periods of relatively high New Zealand use, 

for instance after Christmas and Easter. This would indicate that New Zealanders prefer 

different fac ilities: they may have different use patterns to the international users: and/or 

New Zealand use o f facilities changes during the year. 
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Figure 10-1: The fluctuating nature of individual facility use throughout the season 

The graph below, Figure 10-2, shows that the proportional use of faci lities fluctuates daily. 

A relatively regular pattern indicates that there may be a within-week cycle for the use of 

some fac ilities and/or groups of people may be moving from one faci li ty to another. 
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Figure 10-2: The daily.fluctuations in proportional use of overnight.facilities 

The charts in Figure I 0-3 emphasise the fluctuating nature of the overnight use at each 

facility. The top line (red) is the maximum-recorded use during the week, and the week is 

centred around the night of maximum recorded use. The bottom line (green) is the 

minimum. The difference between the red and the green line represents the change in use 

during the week (centred on that night). None of the overnight facilities had a regular 

week ly use cycle as this wou ld have been shown by horizontal lines for the weekly 

maximum, average and minimum values. 
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Figure /0-3: The within-week.fluctuations in use of the overnight.facilities 
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The charts in Figure 10-3 indicate that: 

• Mangatepopo had the highest within-week fluctuation , or average difference between 

the highest and lowest use. The mean difference was 25 users (med ian 23). 

• Oturere did not have any extreme facility overloading last Easter, in fact through the 

final two thirds of the season the site did not experience any periods of extreme 

overloading with the maximum site occupancy of, at most, 30 users. 

• Waihohonu had a period of the highest consistent use with over a month where the 

minimum overnight use did not drop below IO people on any night. 

Using a single average to represent the number of overnight facility users per night at any 

site overlooks the continual fluctuating nature of site occupancies. The fluctuating nature 

becomes particularly important when considering crowding or overuse issues, which is 

di scussed in Chapter 11. A single average use at an acceptable level wil l not give any indic­

ation that for instance, a facility has high congestion or crowding levels at least once a 

week. or on over half of al I Satu rdays. 

Each week during the central summer season each facility site use will fluctuate from a 

typical low of between 4 and 7 users to a typical high of between 26 and 32 users. Oturere 

tends to be slightly lower than the figures given and Waihohonu at the higher end. The key 

point is that all facilities , even Oturere, display within-week fluctuations in use where the 

peak use that week is typically between 19 and 25 above the minimum use that week. The 

Table I 0-3 contains these typical figures: 

Table 10-3: Fluctuating use figures from mid-summer 2000/ 1 

Average Use Hi and Low Medians Typical Within Week 
Values Fluctuations 

Site Median Mean 
Weekly Weekly Difference Mean of all 

low high of medians differences 

Mangatepopo 11 14.0 4 27 23 24.8 

Ketetah i 12 13.1 4 26 22 22.1 

Oturere 9 10.7 2 21 19 19.5 

Waihohonu 15 16.5 7 28 21 21 .3 

In all cases in Table I 0-3 the median is below the mean. This is due to the shapes of the site 

use distributions: they are all skewed w ith a higher concentration of similar values below 
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the median and a longer tai l above the median. The charts in Figure I 0-4 below demonstrate 

the skewed nature even with all observations above 30 users being grouped into the final 

interval. 

The median is likely to be the best average (or measure of central tendency) as it is not 

subject to the variations caused by a few extreme high use values, for instance Easter use. 

Again the average should not be used in isolation. as the distributions below do not show 

the continual fluctuating use. 
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10.3 Weekday effects for individual facilities 

It is helpful to look at the relative use of each facility on different days of the week to 

establish the extent of any weekly pattern. The box and whisker graphs below in Figure 

I 0-5 show the distribution of site use during the mid-summer season from I December 

2000--30 April 200 I. The mid summer season has been used due to it being the higher use 

period of the year. The removal of the shoulder season (with many zero observations) does 

not reduce the validity of what is under investigation. 
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It is worth emphasising again that even though the graphs in Figure I 0-5 show the distri­

bution within each day, they do not show, or account for, the typical within-week fluctua­

tions of about 20 overnight users at each site. No si te indicates a consistent regu lar within­

week cycle meaning that the day of the week alone is insufficient in predicting use . The 

graphs show large variations on a ll days of the week at a ll si tes, with no single day taking 

precedence over others for high or low use. 
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Figure /0-5: Survey numbers by nationality and length of star 

With the reservations noted above, the following observations are made about use during 

the main summer season ( I December 2000-30 April 200 I). 

• Mangatepopo typically has a low-use day on Wednesday and is high on Saturday. The 

average variation between these days is approximately 10 users. Overal I Mangatepopo 

displays the greatest variation. 

• Ketetahi typically has a low use Thursday and is higher on Saturday. The average 

variation between these days is approximately eight users. 

• Oturere appears to have lower use on Sundays, Tuesdays and especially Fridays, with 

higher use on Mondays and Saturdays. 

• Waihohonu has relatively low use on Fridays, but has the highest overall Sunday use. 
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• With all individual fac il ity sites, for every day of the week, each weekday experienced 

both a re latively high and a low (near zero) overnight use. This wou ld ind icate that 

weekday alone is not the primary determinant of individual overnight fac ility use. 

10.4 Individual hut occupancy statistics and the 

pressure on overnight facilities 

The continual fluctuating nature of facility use al so means that there is generally a respite 

during periods of high or extremely high use. This is shown in graphs in Figures I 0-3 

(page 71 ). The idea l charts for di splaying a summary of use without the flu ctuations within 

a given period are the charts in Figure I 0-4 (page 73). When specifi c hut or total fac ility 

occupancy use- leve ls are set fo r a spec ified carrying capac ity, tables such as Table I 0-4 can 

be generated as a ummary for Management. All of these charts and tables can be set up as 

templates within Excel to provide up-to-date information for Management. 

Due to limitations in the des ign of the fac ilities (such as limited seating. cooking faciliti es 

and genera l space to move within the huts) on the Tongari ro orthern Circuit cro wding 

pressures begin when there are about 12 people present at each site. These crowding 

impacts are di scussed in greater detail in Chapter 11 . however it is suffi cient to say that it is 

an area that Management has large ly overl ooked in the pas t and little progress has been 

made to recti fy the problem. 

Tab le 10-4: Le1•e /.1· of crml'ding i111pacrs 

Use figures from mid season 1 December 2000-30 April 2001 

Site Site use Hut use 

~ 12 ~ 18 ~ 24 ~ 30 ~ 12 ~ 18 ~ 24 ~ 30 
------ --

Mangatepopo 50% 26% 14% 7% 34% 17% 9% 3% 
--- ---- -

Ketetahi 51 % 28% 11 % 5% 39% 20% 7% 1% 
--- - ----

Oturere 38% 17% 6% 2% 33% 8% 4% -
--- - ----

Waihohonu 69% 36% 21% 11% 50% 22% 9% 1% 

Instead of viewing the site-use categories presented in the table as at Least ½ full, at 

Least ¾ full, full to overloaded and excessive use, a scale recogni sing congestion cou ld 

be used. For example: crowding/congestion impacts present, high crowding/congestion 

impacts, excessive crowding/congestion impacts, and extreme congestion. 
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Chapter 11 

Crowding and Congestion Issues 

11.1 Introduction 

The problem o f cramped conditions in huts on the TNC has been ex pe rienced fo r we ll over 

a decade (pe rsona l communicati on from Ne il Sma ll , retired seni or Conservation Officer, 

9 November 2000) however it remains a re lati ve ly contenti ous issue in DoC. Atte mpts to 

work towards de finin g a thresho ld carry ing capacity fo r the Tongariro Northe rn C ircuit 

fac iliti es have large ly fa iled due to three main fac tors: 

• Management has been slow to recogni se the problem 

• There are no easy or inexpensive solutions, so the proble m poses difficulties fo r 

Management 

• The iss ue is fre quentl y confu sed w ith bunk utili sa ti on and fac ility overl oad ing. Tho ug h 

bunk utili sa ti on and fac ility overl oad ing are direc tl y re la ted to th e cramped cond iti ons. 

di scuss ions about ava il abl e bunks on most ni ghts evade the rea l issue. 

For many w itho ut ex pe rience, it is inconce ivable that a fac ility is overl oaded. or cramped 

and conges ted. when there is a bunk or two to spare-he nce my change in te rmino logy 

now. in order to foc us on the bottl enecks and conges ti on areas whi ch have been brought 

about by the des ign of the fac ilities. 

Th is secti on out I ines the problem and presents some current stati stics to he lp es tabli sh the 

degree of the problem and re lated impacts. 

11.2 Background 

When the Tongariro Northern Circuit (TNC) huts were built in the late 1960s and early 

1970s the present-day demands on the overnight fac il ities were not predicted. They were 

not des igned to withstand the strain of today ' s needs . 

Over the years, with the steady increase in use, peripheral facilities have been upgraded in 

an effort to meet the increased demand . These have inc luded the upgrading of: 

75 



• The capacity of the water supplies 

• The sinks and bas ins by providing more 

• The toilets: in some cases more toilets and in some cases flu sh toilets 

• The type of heating and cooking facilities. 

Specific areas for camping for about 20 people have also been developed around the huts. 

These developments have increased the area's ability to accommodate larger numbers of 

people, however the steady increase in overnight facility use has put more pressure on the 

limited hut resources, increasing stress on bottlenecks and congesti on areas. This problem 

needs to be considered both from a phys ica l perspecti ve and a public relati ons perspecti ve . 

In the late 1980s and earl y 1990s Neil Small. then DoC Sen ior Conservation Officer 

responsible for the maintenance and care of the Turang i Fie ld Centre huts. was so 

concerned about the congesti on at Ketetah i Hut during the summer season that he gathered 

use-data. Unfortunately the data is no longer ava il ab le as he in for med me that it was 

discarded after his endeavours to have the problems addressed by Management failed. The 

congest ion problems therefo re are not new . 

11.3 The physical perspective 

Most TNC huts have a variety of bunks. equi va lent to 24-26 mattresses. Some of the 

platform bunks can accommodate extra people when required, some huts have spare 

mattresses under bunks that can be pulled out when the other bunks are full. and most hut 

wardens' quarters have sleeping mats to provide a few with some padding who woul d 

otherwise have to leep on the floor. 

Even though there is . leeping space for 26 or more, the physica l space available is not 

sufficient to comfortably house thi s number. Hut floor pace becomes congested with no 

storage left for gear, and movement within the hut becomes strictly limited. 

The problems include: 

( i) Limited hut floor space and gear storage areas: When the huts are only half full, 

most of the remaining bunk space is used for the storage of users ' gear. When the 

huts are more than half full, there are no longer as many bunks available for storage 

in this way, and the gear needs to be stored on the floor area. This begins to severely 
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limit movement within the hut. The more bunks being used, the worse the congestion 

gets. Even if users store packs under bunks , floor space is constantly needed for them 

to pul l out their packs to access their gear. 

(ii) Limited cooking faci lities: During the summer season each hut has only four gas 

rings to cater for all of the hut and campground users. As there are frequ ently more 

than 30, thi s is clearly inadequate, with groups having to queue to cook their meal s. 

(iii ) Limited bench space, seating, and table space: Most huts have only one table and 

seating for IO to 14 people. For most facility sites, over half of the time during the 

main summer season ( I December-30 April) there are more occupants than seated 

table space allows for, and about I 0% of the time there are more than double thi s 

number. The table and seating space then, is inadequate. 

(iv) Factors causing further congestion: Inclement weather: Rain can lead to additional 

pressure on the hut facilities by bringing campers inside to soc ialise. as well as 

keeping those users inside who would have otherwise eaten and socia li sed outside. 

Extre111e H-ecilher: Most of the camps ites around the huts are exposed to high winds, 

and it is not uncommon fo r campers to be driven to sleep inside under severe 

condi tions. This can lead to excess ive ly cramped huts with littl e room to move. 

On occas ions. freedom-camping school parties have been forced to take shelter in the 

huts as we ll , making conditions unpleasant. 

(v) Limited clothes' and gear-drying space: A party of fo ur arri ving wet from hea y 

rain is likely to use the entire clothes drying rack and most of the ava il able coat hooks 

within the hut. If more people arrive with wet gear, the gear-drying space is 

immediately inadequate and the increased moisture within the hut becomes a problem 

in itse lf, preventing things from drying. Though the veranda areas of most huts 

possess a number of coat hooks, the area is susceptible to wind-blown rain. 

11.4 The public relations' perspective 

This section looks beyond the physical discomfort of crowded conditions to the potential for 

public relations damage. 
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M anagement w i ll be concerned about the possibil ity of tourists being left w ith unfavourable 

impressions of facilities and having disappointing experiences. The focus always has been 

to prov ide such amenities that the wonderful. outdoor experience of the Tongariro Northern 

Ci rcui t is not in any way detracted from for any v isitor. but the question needs to be asked 

whether thi s is being ach ieved. 

In the report Visi1or sa£isjaC1io11s, i111paC1 percep1io11s and allilildes lOll'ards 111a11age111e111 

oprions 011 rhe Tongariro Circuir Track (by Gordon Cessford Nov 1999. based on data 

obtained during the 1993-4 and 94-5 summer seasons) the nine highest areas of dissatis­

facti on were as follows: 

• Hut l ighting (22%) • Hut bunk numbers ( 14%) 

• Hut cooking and faci li ties ( 19%) • Camp ite toilets ( 13%) 

• Hut relaxation space ( I 8%) • Campsite rain shelters ( 129c) 

• Drying faci l ities ( 1-1-%) • Hut toilets ( I 2'K) 

• Hut \\'ashing faci l ities ( l -l-9c) 

Since the 1993/94 Great Walk<, Survey most TNC hut site'.> have had toilet and washing 

facilities impro\'ed. Howe\'er. the f i ve phy~ical conditions continue to be a major issue 

and no impro\·emcnts have been made in this area. Yet hul and site usage conIinue 10 

increase. 

The two physical space problems-drying facili ties and campsite rain shelter. with 

dissatisfact ion levels of 1-1-% and 12% respec1 ively-are from tho!->e experiencing inclement 

weather whi le in the Tongariro Northern Ci rcui t. The reason for singling these out is 1ha1 

the N IW A records for the Chateau indicate tha1 there was no rain on at least two thirds of 

the days dur ing the 1993/4 survey period. Essentially Ihis elevates the proportion or those 

dissatisfied w ith drying facili1ies to over 50% of !hose who experienced rain and 

dissatisfaction for the campsile rain sheliers to 170% of those camping who experienced 

rain. This last percentage of campers has come about because some hut users must have 

also indicated dissatisfaction w ith campsite rain helters, as the lack of outside sheltered 

space must have impacted on their in-hut experience with campers needing to share their 

·ctry' hut space in the evenings. 
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11.5 Crowding levels and booking systems 

Related to the issue of congestion in facilit ies on the T ongariro orthern Circuit is the 

possibi lity of using a booking system. It is interesting to note that the Tongariro Northern 

Circuit was ranked third highest on the crowding levels of the 11 Great W alks surveyed in 

the 1993/94 summer season. The two Great W alks carry ing higher perceptions of crowding 

(the Ro1ae/J11m and the Able Tasman) have since developed and implemented hut booking 

systems. This would suggest it is time that M anagement began to consider this option for 

Tonganro · ·onhern Circu ii. oi- at the very le:!st consider othrr measures to reduce the 

congestion. 

Though proposals are afoot for the replacement of. or development of. two new -1-0-bunk 

facilities on the T ongari ro Northern Circuit. the congestion issues brought about by the 

basic design flaw in the current facilities will not be solved. A threshold carrying-capaci ty 

must be determined for the existing faci lit ies. so that M anagement can ascertain the size or 

the real prohlem and begin to develop plans 10 deal with it. 

11 .6 Summary 

With hardened campsites and huts with 2-1-- 26 bunks. an imbalance in sleep ing space versus 

li ving space has been created. It is physical ly possible to sleep about -1-6 people but there is 

insufficient li ving space or gear storage space for this number. Hut congestion increases 

discomfort levels and v isitor dissatisfaction. This must be addressed. 

Building larger. sheltered areas for overnight facil ity users to sit. eat and social ise. v. ould 

alleviate the immediate problem. however. M anagement will still need to identif y a 

threshold level of use for the facilities. The building or additional facilit ies for campers docs 

not fit within the current management plan, nor are there funds readily available for such a 

development, however it must remain a possible option. 

Comfort level is paramount in determining a satisfactory level of use. Beyond this comfort 

level, use becomes overuse and comfortable becomes cramped. 
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Part IV 

Comparisons Between 

Datasets 

and Sources of Bias 
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Chapter 12 

How Use Has Changed: 
A Comparison with Seven Years Ago 

12.1 Introduction 

Most of the detail s captured in the 2000/ 1 summer survey were also captured during the 

1993/4 Great Walks surveying process in the Tongariro Northern Circuit. This chapter 

compares and discusses the changes in three main areas: 

(i) Seasonal use of the overnight facilities- 12.2 

(ii ) The flow of overnight facility users within the Tongariro Northern Ci rcuit and their 

use of faci lities-12.3 

( iii) The characteristics of user groups- 12.4. 

12.2 Changes in the seasonal use of the overnight 

facilities 

The following two graphs show the combined facility use pattern for the 1993/4 summer 

season and the 2000/ 1 summer season. The first graph shows the high daily fluctuations. the 

second is the 7-point smoothed moving average o f the same data allowing a clearer picture 

by removing the within-week fluctuations. 
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Figure 12-1: Comparing the number of overnight facility users in the Tongariro Northern Circuit 
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Most of the local peaks in Figure 12- 1 do not coincide with the other seasons ' local peaks. 

This is because the graphs are plotted against date, not day of week. Saturdays occur two 

days later in the red 1993/4 season when compared with the 2000/1 season. 
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Figure 12-2: Comparing the smoothed seasonal use pattern 

Apart from the shift in Easter there are two places, marked A and B, where the 2000/ I 

summer use falls well below that recorded during the 1993/4 summer season. These two 

reduced use periods are due to prolonged bad weather. and combined. they reduced the 

potential use by approximately 500 bed-nights. Even with these two periods of reduced use 

the 2000/ 1 summer season use was up by about 20%--1,800 bed-nights--on that recorded 

during the 1993/4 summer season. The overal l increase in use seems to be due to increased 

use throughout the season as shown in Figure 12-2. 
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12.3 Changes in flow 

The map below shows the figure s for the flow of overnight facility users for the 2000/ 1 

summer season and for the 1993/4 summer season: 
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Figure 12-3: Comparing lhe overall f low of overnight facility users 
within the Tongariro Northern Circuit 

/ 

There are three changes in the trip patterns of overnight facility users that explain the 

transformation in the flow within the Tongariro Northern Circuit. These three changes are: 

A move from the Crossing to the Circuit as the most preferred route. This 

increased the use of the track and facilities on the eastern and southern sides of 

Mt Ngauruhoe by between 40% and 70%. A direct result of this was that the largest 
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overn ight faci lity user group stayed longer than they did seven years earlier as the 

Circuit typically takes one more day to complete than the Crossing. 

2 A reduced use of the Ketetahi facilities by overnight facility users, dropping 

overall use by approximately 24%. This reduction is most likely a direct result of 

the tangata whenua clos ing the access to the hot springs, thus reducing the appea l of 

the Ketetahi faci lities. The numbers of Ketetahi One-Hur Return overnight users has 

dropped to about 40% of the former va lue. There are now fewer people entering from 

the l<.etctah i car park. 

3 An increased conformity to the main direction of now. The main flow is clockwise 

around the Circuit and completing the Crossing by walking in a northerly direction. 

Having less people moving against the main flow helps decrease the perception of 

crowding on the tracks. 

With these three primary changes to the flow of overn ight facility users within the 

Tongariro Northern Circuit. there has al so been a change in the facil ities used for first and 

final nights. During the 1993/4 summer season both the Mangatepopo and Ketetahi 

facilities received about 40% of the overnight facility users each for their first night on the 

Circuit (see Table 11-1). In 2000/ 1 Mangatepopo retained its high first-night use. but 

Ketetahi·s dropped by a lmost I 0%. Most of this transferred over to Oturere. whose lirst­

night use doubled . 

The final overn ight faci lity used showed the effects of all three changes in overnight fac ility 

users' trip patterns as: 

the move from the Crossing to the Circuit has brought about a doubling in final-night 

use of Waihohonu, and is partially responsible for the reduction in use of Ketetahi 

2 the reduced One-Hut Return use of Ketetahi has a lso reduced its final-night use 

3 the increased conformity in direction of travel has caused a reduction in Manga­

tepopo 's final night use: Mangatepopo being the final facility on the southbound 

Crossing and anticlockwise Circuit routes, which are now no longer as popular. 
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Table 12-1: The changes in !he localion offacilily users 'first and final nigh1s 

Start: first overnight facility End: final overnight facility 

Site 1993/4 2000/1 Site 1993/4 2000/1 

Mangatepopo 38% 39% Mangatepopo 20% 16% 

Ketetahi 39% 30% Ketetahi 53% 27% 

Oturere 8% 16% Oturere 7% 9% 

Waihohonu 15% 15% Waihohonu 20% 48% 

Ketetahi is the only facility that has experienced a dec line in use (Table 12-2). During the 

1993/4 summer season over one quarter (27%) of all the overnight facility users stayed only 

at Ketetahi whi le on the Tongariro Northern Circuit. During the 2000/0 I summer season 

this dropped to only 15%,just over ha lf (56%) of the prev ious proportion. 

Table 12-2: The changes in 11•here overnighl fucili1r users stm· 

Proportion of overnight facility users staying at: 

Site 1993/94 2000/01 Percentage change 

Mangatepopo 47% 47% No change 

Ketetahi 73% 56% Decrease by 24% 

Oturere 18% 31% Increase by 72% 

Waihohonu 35% 55% Increase by 57% 

Total number of facilities used per 
173 189 Increase by 9% hundred overnight facility users 

The overa ll changes in route between 1993/4 and 2000/1 are highly significant (p=0.000) 

and the proportions are summarised in Table 12-3. 

Table 12-3: The changes in !he popularity vfdifferenl roules 

Trip patters/route taken by overnight facility users 

Route 1993/4 2000/1 Percentage change 
relative to 1993/4 value 

Circuit 28% 53% Increase by 89% 

Crossing 40% 25% Decrease by 3 7% 

One-hut return 13% 10% Decrease by 23% 

Desert Road entry/exit 4% 5% • Increase by 25% 

Back Crossing 5% 3% • Decrease by 40% 

Around Ruapehu entry/exit 5% 3% • Decrease by 40% 

Other: non standard 4% 1% • Decrease by 75% 

• Sample sizes are relatively small 

85 



The ' route by nationality· graphs below (Figure 12-4) clearly revea l two things: 

• Firstly. the increase in Circuit use and the swing from the Crossing to the Circuit as 

the most popular route has been caused by international users alone 

• Secondly, the split of New Zealand users by route has not changed a great deal when 

compared with seven years ago. 
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Figure 12-4: ( 'omparing the changes in the route wken hr nationality group.1 

The chart in Figure 11 -4 shows that in 2000/ l 4 1 % of a ll users were the international users 

completing the Circuit compared with only 20% in 1993/4. International overnight use has 

changed sign ificantly (p- 0.000). For ew Zealand users there is an approx imately equal 

three-way split between those completing the Circuit. the Crossing. and the rest. The 

change in New Zealand use borders on being sign ificant (p =0.051) but given the collect ion 

site bias (Section 13.2 page 98) the actual change is probably not significant at all. 
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12.4 Changes in characteristics (of overnight facility users) 

Gender 

There has been a significant change (p=0.000) in the gender balance o f overnight facility 

users from seven years ago (see Table 12-4). Overall the proportion of males completing 

surveys has fallen from 62% in the 1993/4 survey to 54% in the 2000/1 survey. The largest 

change occurred within the New Zea land user group where the proporti on of males 

completing surveys dropped from 67% in lhc: i 993/4 survey to 54% in the 2000/ ! survey. 

Table 12-4: The changes in the proportion of males staying overnight on the Tongariro Northern Circuit 

The changing proportion of male overnight facility users 

1993/4 2000/1 

International users 60% 55% 

New Zealand users 67% 54% 

Overall/combined 62% 54% 

Nationality 

The proportion of ew Zea landers complet ing surveys has not changed significantly 

(p =0.5-15) . In the 1993/4 survey 35% were New Zea landers compared w ith 34% in the 

2000/1 survey. 

The single biggest nati onality change (Table 12-5) has been the reduction in the proportion 

of Germans using the overnight faci lities. In 1993/4 Germans accounted for a lmost one in 

every four (23%) overni ght facility users whereas in 2000/1 the ratio had dropped to one in 

seven ( 14%). The proportion of those visiting from other European countries: the Nether­

lands, Canada, Israel and Sweden have all increased. 

Table 12-5: The change in the proportion of surveys collected from different nalionality groups 
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1993/4 Surveys 35% 23% 11 % 3% 6% 3% 8% 2% 1% 5% 0% 2% 1% 
Survey Bednights 36% 22% 10% 3% 5% 3% 8% 2% 1% 4% 0% 1% 1% 

2000/1 Surveys 34% 14% 13% 7% 6% 6% 5% 4% 4% 4% 3% 1% 0% 
Survey Bed-nights 31% 14% 12% 7% 7% 7% 6% 4% 3% 4% 3% 1% 1% 
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For a deta iled breakdown of the changing annua l use by nationality see the 2000/2001 

Great Walk Season Tongariro National Park report by Jimmy Johnson . 

Age distribution 

The age distribution of respondents has shown a slight increase in spread (Figure I 1-5). The 

youngest age group, under 20 years of age, has shown a small increase from 9% to I 0%, 

while those over 40 years of age have increased from 14% to 18%. Overall this change in 

disiribuliun bur<lt:rs on being significant (p =0.052) . \.\'hen cons idering J'.Jev./ Zen!and and 

international users independently they both demonstrate the same increase in spread and 

neither change in distribution is significant (p=0. l-13 and p =0.15-1 respectively) . 
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Figure 12-5: Comparing the age distribwion of overnight.facilitv users 
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Experience 

The proportion of overnight facility users returning to the Circuit has decreased slightly 

from 16% in the 1993/4 survey to 13% in the 2000/ 1 survey. Th is change is not significant 

(p=0.065) until broken down for a more detailed analysis. The proportion of 

New Zealanders returning has remained relatively consistent at around 30%, whereas the 

proportion of international users has dropped significantly from 8% in 1993/4 to 5% in 

2000/ 1 (p =0.012). 

The distribution of overnight backcountry experience remains relatively constant with half 

of those responding having had no more than five previous similar trips. 

Perceptions of crowding 

When comparing the two surveys, the proportion of those experiencing crowding (respond­

ing with a '3' or more) has risen from 68% to 71%. This is not significant (p =0.28--1). The 

proportion of those experiencing extreme crowding has more than doubled. increasing from 

6% to 15%. as seen in Figure 12-6. This increase contributes to the high significance in the 

change in the di stribution of responses (p - 0. 000). 
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Figure 12-6: Comparing the impressions of crowding while in 1he Tongariro Northern Circuil 

With regard to the number of people those surveyed expected to see, there has been an 

increase in the extreme values (Figure 12-7), which has caused a significant change 

(p=O. OJ 4) to the distribution. 
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Figure 12-7: Comparing !he numbers of people overnighl .facilily users expected to see 

Expectations of trip 

The distribution of how close ly overnight facility users expectations matched their 

experience was similar when comparing the two surveys and looking at all nationality 

groups together (p =0.272). This could be expected to remain fairly consistent due to visitor 

coping strategies such as Ralionalisa/ion, Disp!acemen/, Producl-Shifl and Subslitulion/Seff 

Se/eclion (Sharp, Druce). however a greater proportion of New Zealanders reported their 

experience was much worse than expected . 

Group/party size 

When grouping the parties of five-or-more into one group there was no significant change 

in the shape of the di stribution (p=0.58-1) . However when breaking down the party sizes 

into nine groups from 1- 8 and 9 or more, as in Figure 12-8, the differences between the 

1993/4 and 2000/ 1 surveys were high ly significant (p =0.001). This is due to relatively big 

fluctuations in the larger party sizes with smal ler frequencies. Overall the distribution of 

party sizes remains much the same. 

Group/Party Size Distribution 

u, 50% 
>, 
QJ 

~ 40% 
ij! 

1993/4 Suniey 

■ 2000/1 Suniey 

- 30% 0 
C: 
0 20% :e 
0 
a. 10% 
0 ... 
a.. 

0% 

2 3 4 5 6 7 8 9+ 

Number of people in party 

Figure 12-8: Comparing party si::e 
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Trip lengths 

There are highly significant changes between the 1993/4 and the 2000/ 1 surveys when 

comparing the trip lengths (number of nights stayed) of overnight faci li ty users on the 

Tongariro Northern Circuit (p =0.000). Overall the proportion staying both one night and 

three nights has increased , with a decrease in those staying two and four nights. When 

breaking down all users into New Zealanders and international users, both groups display 

significant changes to trip lengths between surveys (p=0.001 and p =0.000 respectively) . As 

displayed in Figure I 2-9 the proporliun of New Zealanders spencling only one night has 

increased at the expense of a ll other trip lengths, whereas for international users the 

proportion of those staying three nights has increased at the expense of the others. 
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In 1993/4 the New Zealanders' average trip length was longer than international users 

(2.03 cf 1.93 nights), whereas the reverse is true in the 2000/ 1 survey ( 1.80 cf 2.00 nights). 

The decrease in New Zealanders ' trip lengths may be a result of increased overnight 

charges, whereas for international users, it is probably the result of the change in the most 

preferred route from the Crossing to the Circuit. 
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12.5 Summary 

When comparing survey results from 1993/4 and 2000/1, there has been no significant 

change in the proportion of New Zealanders using the facilities , or the trips undertaken by 

New Zea landers. Party sizes, the ex perience of overn ight fac ility users, the proporti on of 

those experienc ing crowding, and overn ight fac ility users' view of their trip versus their 

expecta tions, are also sim il a r to those of seven years ago. 

The changes of greatest significance are: 

• The gender balance, w ith the proportion of males surveyed dropping from 62% to 54%. 

There are sti ll significantly more males than females us ing the overnight fac iliti es. 

• The swing of internat ional users choosing the Circuir rather th an the Crossing as their 

most preferred route. 

Other significant changes include: 

• A greater spread in the age-distribution of users. particularly the increase in the propor­

tion of users u er 40 years of age. 

• The proportion of internat iona l users returning to the park has dropped from 8% to 59c. 

• The proportio n of those experiencing extreme crowd ing has increased from 5% to 10% . 

T here have a lso been changes to the number of nigh ts s tayed-a drop for New Zealand 

users but a slight increase fo r international users. 
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Chapter 13 

Bias and the 

Accuracy of Data Collected 

13.1 Introduction 

This chapter first di scusses the main sources of bias and inaccuracies inheren1_ in the da ta 

used in this thes is. Suggestions are made th at may improve th e qwllity of data being 

co ll ected in the ongo ing data sou rce. Section 13.5 compares and discusses the differe11ces 

ev ident between the sources of data that coll ect simil ar in fo rmati on and thi s includes tests 

of how representati ve the su rvey was. 

I use the simple definition of bias from Barton (p 130) : 

"Bias occurs whe n one member of the population is more likely to he chosen than others ... 

Thus the survey con tains many sources of bias resulting from the samp li ng proces, 

whereas the other two datasets-the Great Walks pass butts and the i1ut warden-;· 

observat ions of use-contain inaccuracies rather than bias. however care may also b(· 

needed in interpreting the data in the later datasets due to the unknown acCL;racy ')r the data 

co ll ected. 

A technica l point regarding bias is that some more advanced methods or sampling. such as 

stratified sampling, may use different sampling probabilities fo r each secti on or the 

population. Unbiased results can then be estimated by adj usti ng fo r the different selection 

probabilities. o attempts have been made in thi s thesis to adjust fo r possible sou rces of 

bias. 

Tab le 13- 1 (nex t page) contains a summary of the th ree main data~ets: the advantage~. 

di sadvantages and the information collected as well as identifying where comparisons are 

made. 
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Table 13-1: Summary of main dataset 

Survey Pass butts 
Hutt warden 
observations 

(Full season) (Full season) 
(/) 
(1) 

Captures ch ildren under 12 0) Sample with more detailed ro Most of the data is already - information being collected (see C: inputted for annual reports, Collected as routine checks ro below) > checks on concessionaire etc "C 
<( sales etc 

Provide breakdown by si te 

Need to process refunds 
Many estimates - for missing 

Bias: information 

Site selection (hut wardens Need to include invoices 
Some si tes more accurate 

• than others en present) (1) 
0) 

No children under 12 ro - • Self se lection (non-response C: 
ro errors) Buying single tickets > 

"C 
ro • Central season only en Some problems with i:5 • Early departures hut/camp breakdown due to 

• Some missing information 
upgrades 

Some missing information 

National ity Nationality 

Age group Adult and youth Number camping and in hut 

Gender 
Number of nights (trip Daily breakdown of each 
length) huts use 

Been before Hut and camping passes 

Previous tramping experience Start date 
"C 
Q.) Crowding -0 
~ Expected no. of people seen 
0 
0 Better or worse 
C 
0 Party size -ro 
E Number of nights .... 
0 -C - Trip details including: 

• Entry and exit point 

• Route 

• Huts used 

• Direction 

• Transport used 

National ity Nationality 

cn Trip lengths Trip lengths 
C 
0 Facility use breakdown (total) Facility use breakdown (total) cn -~ 
ro Seasonal use pattern Seasonal use pattern c.. 
E 
0 Total use Total use u 

Past surveys col lection 
si tes/number of surveys 
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13.2 Survey bias 

The 2000/01 summer survey (see Appendix A) gathered much more information about the 

Tongariro Northern Circuit overnight facility users than the other two data sources (see 

T able 13-1 ). In all 1,090 surveys were collected on the Tongariro Northern Circuit between 

22 Decembe r 2000 and 16 April 200 I. These account for approximately 33% of the users 

(compared with numbers of Great Walks pass butts iss ue) and 36% of the overnight facility 

bednights during the survey period (compared with hut warden observations). Thi s is 

comparable with the 1993/4 Great Walks survey. The surveys col lected represent 

approximately 19% of users and 21 % of the overnight facility use when comparing with the 

full summer season. 

Due to the nature of the survey there were va rious fo rm s of bias and these are: 

Time frame for data collection: The survey is ass umed to reflect the overnight facility 

users over the full su mmer season. As it did not sampl e from the full summer season, it is 

rea ll y onl y a reflecti on of th ose durin g the survey period running from 22 Dece mber 2000-

16 Apr il 200 I. This is a problem inherent in the survey methodo logy. but as compari sons 

are made with the 1993/4 G reat Walks survey . using th e same samp li ng time shou ld make 

the compari son more representative. No attempt has been made to sa mpl e from the shou lder 

season fo r comparisons with the midsummer season. however in Section 13 .5 com par isons 

are made w ith other datasets to examine differences between the survey and non-survey 

periods. 

Survey sites-selection bias: The orig inal Great Walks survey methodo logy was based on 

one full-time surveyor, and sampling s ites and locati o ns within the Tongariro Northern 

Circuit were pre-selected with each facility being equally represented . However when the 

survey ing started, with the des ire to gather as many surveys as poss ible. all s ites (or as 

many as poss ible) were surveyed continuously from 22 December 1993- 13 March 1994 

and over Easter when the hut wardens were present. 

During the 1993/4 survey period Ketetahi was the hut of highes t use, and thi s was where th e 

paid surveyor was based. When he was out o f the park , Ketetahi was wardened by other 

staff for compliance reasons and the surveying at this site was almost continuous. Initially 

human error occurred when the surveyor selected all hut occupants, however the surveying 

settled down to selecting only those on their final night. 
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Insufficient staffing levels in the 1993/4 summer season meant that some huts were not 

fully staffed, thus creating a selection bias. For compliance (Great Walks passes) reasons. 

the priority for hut wardens was to be at the sites of highest use. On some occas ions the hut 

wardens would check Great W alks passe at more than one hut on an evening, and as a 

result they would often fail to survey at one or both huts. 

During the 2000/1 survey period, despite being assured that there would be sufficient staff 

throughout the survey period. there was not and thi s was unavoidable. Table 13-2 is 

indicati ve of the site selection bias. There are no estimates available for the number of times 

that there were no people in the hut on their final night and hence not eligible for survey ing. 

This may have been relatively common at Oturere due to lower use and being an internal 

hut. 

Table /3-2: E.11i111mes o_(sire swrey 

Proportion of days each site Proportions of surveys Mean {average) number of 
had surveys collected during collected surveys collected per night 
survey period 

Site 1993/4 2000/1 1993/4 2000/1 1993/4 2000/1 

Mangatepopo 45% 45% 47% 47% 4 3 

Ketetahi 70% 55°0 73% 56% 7.5 4 

Oturere 19°0 21 °o 18°0 31 °0 2 3 

j Waihohonu 39°0 68°0 35°0 55°0 5 6 

Non-selection bias: M any people did not complete surveys during the survey period. 

Though this was to be expected, and it would have been possible to gather in formauon on 

those refusing to complete surveys. w ith me having to communicate second-hand w ith those 

survey ing, and goodwill already being stretched, the process was not considered 

worthwhile. 

Not all people answered the surveys who were eligible to. Those not filling in the 

survey: 

• May have been unwilling. Based on a sample of 100 completed surveys, approx imately 

one in six groups contained incomplete sets of surveys, and these represent an 

approximate 20% loss. This was more noticeable with larger groups. It would have been 

possible to include the extra information for flow, group-size and transportation calcu­

lations to improve the final estimates, however this was not done. 
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• May have had no hut warden present on their last night 

• May have decided en route not to stay for their planned last night and left ear lier than 

ant icipated . 

Non-selection bias can cause the results to be non-representative if the proporti ons of those 

refus ing to complete surveys are from o ne portion o f the popu lation (eg one gender or a 

certain nationality). 

Non-completion errors: The surveys contained unanswered questions. The omission o r 

non-completion rate for each o f the individua l questions is li sted in Table 13-3 below and 

these were not considered to be a problem. 

Thi s is simil ar to the non-selection bias, where one group of the popul ati o n may refuse to 

co mpl ete a particular ques ti on. Thi s is not cons idered to be a problem here w ith no 

controversial ques ti ons being asked and the average non-completion rate was approximate ly 

one pe r cent for each ques ti on. 

Table 13-3: Question 11011 comp/erio11 ratesfor 2000/1 su,w_,· (n==l,090) 

~ s C 
C 0 0 Q) C 0 .c Q) 
Q) Q) Q) U) 0 Ol Q) u N t t 

Question - .0 C C 
(/) C (/) 0 0 Q) .... n:l Q) 
Q) Q) Q. Q. ::J Q) C u ·c u ·.:: Q. .8 rr u 0 .~ Q. (/) (/) 

Q) ~ Q) ::J .r:: C C C ro Q) Q. 2 0 Q. Q. 2 
Q. 

Q) Ol (/) X Q) ·c: X Ol n:l n:l n:l 
(.') z <( > w 0 0.... I- Q) (.') z ~ ~ 2 

Number of 
non- 4 6 4 22 13 11 64 13 4 4 35 75 11 

responses I ' i I I 

Table 13-3 indicates that the ques ti on with highes t non-comp letion rate (6.8 %) was to do 

with tran sport away from the Tongariro Northern Circuit. Thi s is probab ly due to user 

uncertainty and no "don ' t know" option being offered. Next hig hest (5. 8%) was the 

question below the crowding options asking if they ex pected to see: mo re, the same number 

or fewe r people and was most likely to be overlooked. 

13.3 Great Walks pass butts 

The Great Wa lks pass butts provide the most accurate information ava il ab le for the 

breakdown of total use (bednights) by nationali ty; they also provide est imates for the 
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number of nights people stay in the Circuit and estimates for the total number of users, 

subject to the four limitations below: 

• They do not capture the u e of children under the age of 12, meaning figures may 

underestimate total use. 

• Some people may leave early without claiming a refund. hence overestimating total use. 

and a few of these may cause a slight increase in the length or time people stay in the 

Circuit. 

• Some people may be recorded more than once due to purchasing passes night ly from 

hut wardens during their trip. thus increasing the number of passes issued relative to the 

number of people using the fac ilities. Another result or this is that it will decrease the 

estimate of people's average length or stay in the park. 

• 1on-completion rates also bring about inaccuracies in the interpretation o r the data. and 

at times it appears that the data has been entered onto the pass butts we! I after the tickeb 

were issued. This brings into question the va lidity and accuracy or the whole dataset. 

and fo r !-.tatistical purposes it wou ld be better to process the pass bull data with blank 

fields and get an estimate of the omission rates and related error~. For thi s rea~on I ha\'c 

not tried to cstabli~h omission rate!-.. 

Suggested improvements and opportunities 

During previous seasons many Great Walks pass butts had either the start date and/or 

nationality fields missing. The proportion or passes with all the relevant details inc luded 

was very high for the 2000/1 summer season with the exception or OPC pass butt return~. 

The two related processes that now hold the key to improving the value of thi s dataset are: 

Invoicing processes: If Great Walks passes were written for all those who were invoiced 

there would be no need to include those invoiced when process ing pass butts . To remove 

the possibility of a person or group claiming a refund on an invoiced ticket. the ticket could 

be marked as non-refundable. or not issued. 

Refunding tickets: It would be possible to record a reason for overnight facility users' 

early exit on the refunded ticket. At present full refunds are frequently marked as VOID. 

Here an opportunity exists to obtain information on why overnight fac ility users leave 
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Suggested codes for partial refunds on passes 

Wx: Bad weather or weather deteriorating 

HTF: Huts too full 

earlier than first expected. A simple 

letter code. or common numeric code 

could be placed on the refunded ticket 

for later analysis. A suggestion is pro­

vided here: 

TMP: Too many people on tracks or using facilities 

FE: Finished earlier than expected 

UF: Uncomfortable fac ilities/too noisy 

The entry of refunded ticket details is MED: Medical/sprained ankle or not fit 

relati vely time-consuming to process. 

but is necessary to improve the accuracy of the pass butt information. 

13.4 Hut warden observations of use 

The hut warden observations of use provide the only breakdown or use w ithin the C ircu it. 

The figures provide an accurate and ongoing record or facility use subject 10 the following 

Ii mitation: 

Every year situations occur when it is not possible 10 have all facilities staffed throughout 

the summer season. When this happens efforts are made 10 talk with people coming from 

the unstaffed facili ties in order 10 ascertain use le\'el. When this is not possible est imates 

can be obtained by utilising hut book records (which arc often incomple te) and mult iply ing 

by some factor. From a stat istical vie\\'point. it is \\'Orth recording these estimates in order 

not 10 bring into question the accuracy of the actual observations. 

Suggested improvements and opportunities 

The hut wardens· observations provide the exact numbers of overn ight fac ility users at the 

faci lities on a g iven night. wi th a breakdown by camp and hut use. However when there 1s 

no hut warden present an estimate has been provided and the degree of accuracy in the 

estimate may be in question. It would be useful if the method of estimation was somehow 

recorded so that the relative accuracy of the whole database could be maintained. 

Different shading colours could represent different methods of estimation eg light blue for a 

reliable observation from someone who stayed there; light green for an estimate from 

someone who stayed there; light yellow for an estimate based on the hut book etc. I t would 

be possible to change the cell shading in Microsoft Excel® w ithout interfering w ith any 

related formula. In this way the database would also record the number of staff in the 

Circuit on any given night including the huts they were at. Some of this information may be 
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usefu l m years to come, or had it been avai lable this year, a more accurate assessment 

wou ld have been poss ible by comparing the number of surveys returned from each site 

against the staffing level s of that site. During the processing of the surveys it was not 

possibl e to di stingui sh between a zero site return on a given night th at had no warden 

present. or no overnig ht facility users stay ing that were on the last ni ght of the ir trip. Such 

in fo rm ation may have been useful in es tablishing how representative the survey was. 

13.5 Comments on comparative data 

There are five areas below where simil ar data has been gathered by two differe nt datasets. 

The resu lts are compared and discussed: 

Nationality: survey versus Great Walks pass butt data 

The nationality figures are quite comparable between the Great Walks pass butts and the 

2000/1 survey except for the New Zealanders, see Table 13-4. The chi-square test indi cates 

a hi ghl y s ignifican t difference for New Zea land and intern ational use (p=0.000) comparing 

the numbers ins ide and outs ide the survey period. Thi s is not due to increased New Zea land 

use out side the survey period. but due to the high in te rnational use during the su rvey . This 

can be observed in Figure 9-3 (page 66) where the main cause of the peak use season (and 

the survey period ) is attributed to interna tional users. 

Table /3-4: 2000/1 narionalir_,, comparisons /Jerwee11 Great Walks pass bulls and sul"\'e_,· 

C 
Ctl 

"O Q) 

Country of 
C Q. (/) 

"O Ctl "O 2 "O C cu >, C ::, C Ctl 
Origin Q) C Ctl w -~ Ctl Ctl .::: C 

N Ctl ~ ~ ~ "O Q) Q) 
C 

E Q) Ctl Q) .t:! "O Q) 
~ ~ u5 .c <( C Q) Ctl 

.c Q) ~ -~ Q. .c Q) Q) 

6 ::, (f) Ctl ~ Ctl 6 z (.!) ::::, <( z ::::, 0 5!2 Cf) Cf) -, 

GW pass Number 40% 13% 10% 7% 4% 5% 7% 3% 4% 4% 2% 1% 1% 
butts Bed-nights 37% 14% 11 % 7% 4% 6% 8% 3% 4% 4% 2% 1% 1% 

2000/1 Surveys 34% 14% 13% 7% 6% 6% 5% 4% 4% 4% 3% 1% 0% 
Survey Bed-nights 31 % 14% 12% 7% 7% 7% 6% 4% 3% 4% 3% 1% 1% 

An analysis of the Great Wa lks pass butts during the survey period results in the proportion 

of New Zealand bed nights of 33%, and the resu lts are comparab le to those of the survey 

(p=0.291 ). Th is is encouraging as it is the first indication that the survey is representative of 

the users during the survey period . 
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Number of nights stayed: survey versus Great Walks pass butt data 

The two tables presented a lready are those showing the lengths of stay for th ose surveyed­

Table 4-1 (page 31) and the average number of nights on Great Walks pass butts-Table 9-

2 (page 68). These tables show the average number of nights on the pass-butts ( I. 76 nights) 

is on average 0.17 nights (9%) shorter than the average length o f s tay for those surveyed 

( 1.93 nights) . The distributions are ig nificantl y different (p=0.000). Amongst other reasons 

this could aga in be due to diffe rences between the surveyed pea k season use and non­

surveyed pe ri od . o r it co uld be that some users purchased passes nig htl y fo r th e ir trip w ithin 

the Tongariro Northern Circuit and thu s brought dow n the average number of nights for 

pass purchases when compared w ith length of stay. 

An analys is of the number of nig hts on the pass butts indicates a sign ificant difference 

(p = 0.002) between those inside and outside the survey period. Those in side the su rvey 

period have a greate r average length of stay ( 1.79 nights) as compared with those o utside 

the survey period ( I . 71 nights). 

Comparing the ni ghts stayed by those su rveyed to the pass butts used during the survey 

period remains highly significant (p =0.000). There may be a higher proport ion of those 

stay ing for shorter periods refu sing to comp lete the surveys. however the data is 

inconclus ive as the two datasets indeed measure different things. 

Facility use breakdowns (annual total): survey versus hut warden observations 

The hut wardens' observat ions provide the most accurate figures for the distribution of 

faci li ty use within the Tongariro Northern Circuit. Table 13-5 shows th at the use of Ketetahi 

was higher and Oturere lower in the su rvey th an the observed use by hut wardens . The 

differences are s ignificantl y diffe rent when comparing the survey results to both full season 

(p =0.000) and the o bserved use during the survey period (p=0.000). 

Comparing the overall use of facilities inside and outside the survey period there was no 

s ignificant difference between them (p=0.148). 
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Table 13-5: Comparing rhe proporrional use of overnighrfaciliries 

Survey Hut warden observations 

Percentage of Percentage of 
Percentage of use 

Facility during the survey 
surveyed use total use period 

Mangatepopo 25% 26% 26% 

Ketetahi 30% 25% 24% 

Oturere 16% 20% 20% 

Waihohonu 29% 30% 29% 

The recorded hut warden observations for Oturere are likely to be the least accurate. This is 

due to its lowest overa ll use. mak ing it the hut least likely to be staffed when there is a 

staffing shortage. and hence it is likely to have more est imates of use. However this in it se lf 

is not a reason fo r the significant difference in use. 

The reduced survey coverage at Oturere, which is ev ident in Table 13.2 (page 99) may be 

the primary reason for tota l use est imates (from the survey) being lower than the annua l use 

fig ures. The bias was caused by survey s ite se lecti on, where the fig ures indicate that 

Oturere received less than half the survey time that the other huts received. Tab le 8-3 (page 

60) indicates that 30% of those surveyed using Oturere stayed there on their final ni ght. 

This proportion may well have been higher had it been surveyed more often. and thus 

would have made the survey results more comparable with the hut warden observations. 

Total use: Great Walks pass butt data versus hut warden observations 

The annual use from the hut warden observations i~ 3% higher that that from the Great 

Walks pass butts (Tab le 13-6). 

Table 13-6: Total recorded ovemighr use 

Hut warden observations Great Walks pass Difference 
butts 

Total use 10,502 10,189 313 (3%) 

The pass butt use may be lower due to fai lure to record and process invoices; failure to 

capture children under the age of 12 and/or some undated pass butts being left out of the 

total. The observed use figures may be higher due to higher estimates of use when there 

were no staff present. The day-by-day analysis of the use recorded by these two datasets 

fo llows. 
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Daily facility use: Great Walks pass butt data versus hut warden observations 

Figure 13-1 demonstrates that there is a fairly c lose match between the hut wardens' 

observations of use and the use captured on the Great Walks pass butts. 

2000/1 Comparison of recorded nightly use 
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Figure 13-1: Comparing 11seji-om pass h1111s and h111 warden ohserrn1io11.1 

Figure 13-2 displays the daily difference between the hut warden observations of use and 

the use recorded on the Great Walks pass butts. The absolute difference in these is summar­

ised in Table 13-7. Only five per cent of the time did the two datasets match exactly. Over 

half of the time they were within five overnight users of each other and over three quarters 

of the time they were within ten. 

A fluctuation of. for instance. ten users above the hut warden observations one day. to ten 

below the next. could have been caused by a large party with the wrong date being entered 

on the Great Walks pass butt. 

Table /3-7: Nigh1/y difference be/Ween !he recorded use offacili1ies of1ha1 o_(Grea/ Walks pass bulls 
and hul warden observa1ions 

Absolute 
<5 <10 <15 <20 <25 <30 difference 

Proportion 
53% 81% 90% 95% 96% 98% of nights 

103 



so 
5! 40 
:, 

"O 30 
Q) 

"O 20 ... 
0 
(J 

10 Q) ... 
C 0 
Q) 
(J -10 
C 
Q) ... 
Q) 

:i:: '<1" 

0 > 
~ 

Differences between hut warden obserations and 
Great Walks pass butts 

~ N <D 0 ~ r--- ~ '<1" ~ '<1" r-- N (j 
(") N N N a. > 8 (j (j C C .0 .0 j j a. 

~ L 8 <1'.l <1'.l if if < -, -, < ---

Day 

Figure 13-2: Daily difference in recorded 01·em igh1.facili1_,. 11se 

lO O> N 
>, C 

~ 
>, ::, 

~ 
-, 

104 



PartV 

Model Development 

105 



Chapter 14 

The Weather 

14.1 Introduction 

This chapter provides the background for the inc lusion of weather effects for modelling 

overnight fac il ity use w ithin the Tongariro Northern Circuit. It introduces the three sources 

of weather data that have been used in the model l ing in Chapter 15. Two of these sets or 

data were col lected specifically for this research fol lowing the failure or the NIWA database 

10 provide suitable weather records. 

14.2 Background-the influence of weather 

M any people cancel or postpone planned trips into the backcountry due to bad \\'Cather. 

Once in the backcountry, bad weather may cause people to shorten their trip. and at time:-.. it 

can prevent them from completing their trip as intended. There is little doubt that the 

weather affects whether or not people enter the Circuit on overnight trips. or that people in 

the Circuit alter their trip plans if the weather deteriorates. The task undertaken in this thesis 

is to determine how significant a factor the weather is in overnight facili ty use on the TNC. 

and if significant, then to build this into models that reflect the changing use of O\'l~rnight 

faci I ities. essent ial I y quantifying the effects or the weather. I r these effects are i ndcecl 

important. then It fo llow~ that all models try ing to accurate!) explain or predict O\'ernight 

tacd ll) use mw,t 111corpora1e them. 

M y preliminary inve ligations into the effects of weather on overnight facility use occurred 

during an extramural paper undertaken in 2000: 161. 774 Time Series for Researcher. M y 

project for this paper Overnighr.faciliry Use 011 rhe Tongariro Norrhern Cirrnir (November 

2000, unpublished, 26 pages) found shortcomings in the available NIWA datasets. These 

included the discovery that many of the recorded variables contained incomplete sets of 

data and that many of the recorded variables were related (not independent) to the others. 

Despite the difficulties in deal ing with correlated variables in multiple regression. the 

results were encouraging and procedures were set in place to gather more suitab le weather 

data for the 2000/1 summer season in the Tongariro Northern Circuit. 
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14.3 The components of bad weather 

These would consist of any combination of freezing or sub-zero temperatures ; gale-force 

winds and heavy rain , s leet or snow. When contrasting this with good weather-warm 

temperatures , sun, clear skies and no wind, fo ur compo nents surface: 

I . Temperature 

2. Wind 

3. Cloud cover 

4. Precipitation as in rain or snow 

It may be poss ible to grade the severity of the weather by considering var ious comb inat ion:--. 

of these components. As well as thi s, the indi v idual co mponents can be analysed aga in st the 

use patterns to see which contribute most to changes in use. 

It is not only the weather on the day that affects use. but also th e perception of what the 

weather w ill be like during the trip . A person's perception of the deve loping weather pattern 

is a lso paramount in dete rmining whe th er they proceed w ith a planned tri p or not. so th at 

wea ther fo recas ts become importan t too. 

Throughout the 2000/ 1 summer season the mountain weather forecasts were co ll ected. and 

observations of loca l weathe r were co llected from both Kete tahi and Mangatepopo huts. 

14.4 Sources of weather data 

Three sources of weather data have been obtained for this research. To overco me the 

shortage of pertinent local information there were two sources co ll ec ted during the 2000/1 

summer season. They were: 

(i) Hut warden morning observations of weather condit ions in the Circuit (Sec ti on 14.5) 

(ii ) The loca l mountain weather forecasts faxed dai ly from the Meteoro log ica l Servi ce 

(Section 14.6). 

The third et of data was obtained from NIWA, and contained many years of weather 

records. However, my previous investigations (J 61. 774 proj ect) ind icated that this dataset 

was incomplete, with many fi elds containing a large number of mi ss ing values. The most 

complete and useable dataset was from Turangi with many of these field s hi ghly correlated. 
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Subsequently this historical dataset has been considered unsuitable for longer term 

modelling due to the limited range of complete data fields. Fortunately more comprehensive 

data was obtained th roughout the 2000/ I summer season from the Chateau site and this 

dataset is described in Section 14.7. 

14.5 Hut warden observations 

For the hut warden observations it was neces ary to develop a method for observing and 

recording weather conditions that did not rely on instruments (as none were available), and 

they needed to be pre ented in such a way that they could be understood and remain reason­

ably consistent when interpreted by different people. The result was Table 1-1-- 1. The four 

variables were recorded as two two-digit numbers and therefore coding for both 

Temperature and C/011d Co1•er did not include zero. 

The weather observations were completed each morning at 0800 hours (sec form in 

Appendix T) for two reason~: the hut wardens had to be around a~ at 08 15 hours they 

received the new mountain \\'Cather forecaq over the radio and needed to pass this on to 

overnight facil ity user~: it was also the time that trampers· own obsc1Tations or morning 

weather conditions decided them on whether to proceed with their planned trip~ or not. 

Table I -1-1: \Veother ohserrntion codes for '1111 1rnrdem 

Coding for hut warden weather observations 

Temperature Wind 

1 hot: sun bathing , O calm 

2 warm: light clothes 1 light 
needed 

2 moderate 

3 cool : jersey required 3 strong 

4 cold: jacket & hat 4 gale 

5 freezing: above+ 5 impossible 
mittens and scarf to move 

Cloud Cover 

1 clear 

2 clearing (m,st/cloud 

burning off) 

3 up to 1/4 cloud cover 

4 up to 1/2 cloud cover 

5 up to 3/4 cloud cover 

6 overcast 

7 in mist/cloud 

Rain/Snow 

O none 

1 light 

2 moderate 

3 heavy 

4 light 

5 moderate 

6 heavy 

7 light 

8 moderate 

9 heavy 

I interm,ttent 
showers 

I rain/sleet 

I snow 

The hut warden weather observations were collected from both Ketetahi and M angatepopo 

throughout most of the 2000/ 1 summer season. Missing observations were estimated using 

information from the mountain weather forecasts. 
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Though the codes are arranged almost entirely to go from the best to the worst conditions in 

each category , there was no implication that a difference of one or two on any scale would 

be equi va lent . Of primary importance was the gathering of the in fo rmation as the numbers 

could be transformed or combined in appropriate ways during the analys is process. 

Preliminary in ves ti gati ons where a single va lue fo r the S1are of 1he wea,he r us ing the raw 

hut warden observati ons combined as 

State of the weather= Temp + 2 x Wind + Cloud+ 2 x Rain. 

The justificati on for the scaling was that both wind and ra in have a greater tendency to 

make travel within the Tongari ro Northern Circuit more unp leasant than temperature and 

cloud cover. So the effects of these two components were doubled when comb ining the four 

fac tors to prov ide an indicati ve nu mber descri bing the severi ty of the weather (S1a,e of 1he 

wea,her). 

Later, after some thought, the steps between the di visions of the original observations were 

modified to those in Tab le 14-2, and with the new S1a1e of weather being 

State of the weather= Temp + Wind+ Cloud+ Rain 

and an im provement was noti ced in the fit of the mode l. The doubling of Wind and Rain 

had been taken into account in the values given in Tab le 14 .2. 

Table 1-1-2: A/1ered scolefor /1111 1rnrde11 11 ·ea1her ohsenmions 

Transformed codes for the calculation of the state of the weather 
1 Temperature Wind i Cloud Cover J Rain/Snow 
I 

0 hot: sun bathing 0 calm 0 clear I 0 none 

0 warm: light clothes 2 light 0.5 clearing (mist/cloud 6 light intermittent 
needed burn ing off) showers 

6 moderate 8 moderate 

2 cool: jersey required 10 strong 1 up to 1 /4 cloud cover 10 heavy 

4 cold: jacket & hat 14 gale 1.5 up to 1 /2 cloud cover 8 light rain/sleet 

6 freezing: above+ 14 impossible 2 up to 3/4 cloud cover 10 moderate 
mittens and scarf to move 

4 ove rcast 12 heavy 

6 in mist/cloud 6 !ight snow 

8 moderate 

10 heavy 

This Srare of the weather can theoretica ll y range from 0-38. It is more reali sti c to pl ace the 

weather into categories rather than di tinguishing between very good weather observa ti ons 
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such as O or 2, or very bad weather such as a 30 or 32. Five categories were selected and the 

ranges are indicated in the Table 14-3. 

Table 14-3: Weather categories based on hut warden weath er observations 

Category: State of the weather range: 

Good 0-5 

Fair 5.5-10 

Inclement 10.5-17.5 

Bad 18-21 .5 

Very bad 22-38 

The differences between th e base- mode l and th e actua l use observa tion were cal culated. 

then grouped into the Stare of the 1\'earher categori es. The medi an va lue w ithin eac h 

ca tegory was se lected to be the most representati ve and to be used as the Weather factor fo r 

modelling. see Section I 5 .2. 

When introducing the weather category to the base model a re lati ve ly good match is 

obta ined (see Sec tion 15.2) . The corre lation coeffi c ient leapt fro m 42 % to 75 %, indicating 

that thi s mode l no w ex pla ins three quarters of the va ri ation. 

14.6 METSERVICE Tongariro [mountain] forecasts 

Mounta in weathe r fo recas ts a re faxed th roug h tw ice da il y to the Whakapapa vis itor centre . 

and copies di stributed to the In fo rm ati on Ce ntres. As much of the in fo rm ati on is s imil ar fo r 

the morning and a fte rn oon fo recas ts. onl y in fo rmati on from the morning l'o rccasts was 

ente red fo r anal ys is. The fo rmat o r the fo recas ts changed frequentl y and many l'o recas ts d id 

not pro vide the complete set of informati on required, however in fo rmati o n was co ll ec ted 

along with the date of the fo recast, and fe ll into 30 categories as indicated in Table 14-4 . 

Table 14-4: Details recorded fro m wea1her fo recast informatron 

Weather forecast 

Today Tomorrow Day 3 Day 4 Day 5 

I Cloud Cover ✓ ✓ ✓ ✓ ✓ 

I Rain ✓ ✓ ✓ ✓ ✓ 

1,500m Direction ✓ ✓ ✓ 

-0 Speed C 
✓ ✓ ✓ 

~ 3,000m Direction ✓ ✓ ✓ 

Speed ✓ ✓ ✓ 

I Freezing Level ✓ ✓ ✓ ✓ 

Direction ✓ ✓ 
General Wind 

Speed ✓ ✓ 
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Many of the categories needed to be estimated and they were entered using the. cales from 

the hut warden observation sheets (Table 14-1 ). Initial ly all the wind speeds were entered 

that were provided on the forecasts, however these were later converted to the hut warden 

scale. 

With the masses of information ava ilable on the forecasts' database. the problem became 

one of how to make use of it. One answer was to categorise the forecasts. This was done by 

determining the State of the Weather on the forecasted days. then forming categories based 

on the number of good or bad days until the weather changed. see Table 14-5. 

W eather for the foreca ted day was classified as bad if the combination of rain. 11·i11d (at 

1500111). te111perature (based on freez ing level ) and C/011d cover exceeded 20. The 

calculati ons for thc.forecasted state of the 1recaher are simi lar to the Swte o f the 11·ecaher in 

Section l.+.5. The.foret asted swte (!{ the 1,·eather coding is in Appendix W. 

Table 14-5: \Vemherforecasr cmegories 

Three day weather forecast category 

B1 Bad weather for one day before improving 

B2 Bad weather for two days before improving 

B3 Bad weather for the full three days 

G1 Good weather for one day before deteriorating 

G2 Good weather for two days before deteriorating 

G3 Good weather for the full three days 

14.7 NIWA climate data 

Prior to the 2000/ I summer season the Turangi and Chatcau climatic dataset~ were obtained 

from N IWA. The Turangi dataset contained eight fields with complete sets of read ings that 

were used for init ial investigations, however Turang i i at a lower altitude. at least ten 

ki lometre. from the nearest point to Tongariro Northern Circuit (TNC) and on the other side 

of Mt Pihanga, which made relevance for the TNC doubtful. The Chateau dataset contained 

too many missing values to be directl y usable. The initial shortcomings in the IW A 

datasets prompted the collection of both the hut warden observations from wi thin the 

Tongariro Northern Circuit, and the weather forecasts. 

The advantage of the historical NIWA data is that it covers the pn~vious seven summer 

season when overnight facility use observations were collected. If the fields contained 

sufficient information they could have been used to develop and test a model over a longer 
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time-span, thus providing an opportunity for greater accuracy. U nfortunately this has not 

been the case. 

The eight fields containing complete information were: 

• Rain: mm/day • Grass Temperature: 0c 

• Evaporation: mm/day • 0900hr Humidity: % 

• Maximum Temperature: 0c • 1400hr Humidity : % 

• Minimum Temperature: 0c • Solar Radiat ion: Mj/m2 

They lacked a wind component. considered essential as high wind can prevent overnight 

fac ility users moving over the tops and w ithin the TNC. This meani that the earlier year'.-1 or 
histor ical data from !WA were of no benefit in this research. 

The data obtained from NIWA for the 2000/1 summer season contained a complete and 

more comprehensive dataset from the Chateau site w ith six addit ional f ields to those listed 

above. T he additional fields were: poss ibil i ty of snow. w ind direction. wind speed. wind 

run. maximum w ind gust direction and speed. The 14 fields have been used during GAM 

model investigations. 
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Chapter 15 

Model Development 

15.1 Introduction 

T wo sui table models for predict ing overnight faci l i ty use in the Tongariro Northern Circuit 

are presented in this section. and two other models are discussed that produced 

unsatisfactory resulls. The first model works through the inc lw,ion of succes.,ivc f;-ic tors that 

are believed to be the primary determinants of O\'ern ight faci lity use. This is the Pil'C(' 11·isc 

111ode/ de1·e/op111e111 in Section 15.2. The second model. the CAM 111odel. uses the SPlus 

gam function to do the modelling calculations. The GA M results. as well as explanations of 

significant terms are presented in Section 15.3. These two models arc compared in Section 

15 . ..i. and then the two unsatisfactory models ( ti me-series and regress ion models) arc 

d iscussed brierly in Sect ion 15.5. 

15.2 Piecewise model development 

This first approach describes the development of the overnight facility use model. 

progressively adding components to improve it. This has been achie\'cd using four steps. ;-\ n 

iterat ive process- Step (v)- could be used 10 make minor improvements to this model. 

( i ) The trend or underly ing use pattern is obtained by avcragmg dail) facilit) use from 

previous years. This average use is simplif ied into a series of lines. then the fixed 

and moving holidays are added to give the base model. 

(ii ) Within-week variations are estimated and incorporated into the base model. 

(ii i) The observed daily weather conditions are compared with the model: the average 

proportional change is est imated for the different weather categories and appl ied to 

the model. 

( iv) The weather forecasts are compared w ith the model; the average proportional 

change is estimated for the different weather categories and appl ied. 
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(v) Steps (ii)- ( iv) could be repeated iteratively to obtain better es timates for the model , 

however this has not been demonstrated due to its unlikely improvement to the 

model with other influences not taken into account. 

The first four steps are explained in greater detail and graphs included to demonstrate the 

model development. 

The model used is a multiplicative mode l rathe r than an add iti ve mode l. as initi a l 

inves tigati ons indicated that it was more appropriate to change the use proporti o nall y due to 

weekday and weather effec ts, rather than adding or subtracting the same amount throughout 

the season. 

How we ll thi s model fits the data is discussed in Section 15.4. 

The base model 

The orange line in Figure 15-1 is the average da il y use obta ined from the last e ight years use 

figures. The yea rl y Easter peaks were removed prior to averagi ng as these peaks a re ext reme 

and the Easter influences wou ld be visib le even after comb ining with ot he r yea rs. 

The average da il y use fo r the past e ight years was first genera li sed by a ser ies of lines to 

g ive the yea rl y trend. The trend increases stead il y to a peak just prior to Ch ri stmas , drops 

sharp ly to a low on Christmas Day , increases steadil y after Chri stmas and re mains high until 

the end o f the statutory ho liday period (when many government departments are c losed). 

Use then drops stead ily until meeting the general trend covering most of th e cen tra l season. 

After Eas ter there is a steady dec line in use before leve lling out. and it remains low for the 

rest of the season . 

The lump prior to the Christmas decline in use (Fig ure I 5- 1) is something th at has been 

observed in more recent years and has been inc luded in thi s initia l model. 

Ho liday effects have been added to establi sh the base model (the black line in Figure 15- 1 ). 

The holidays include the increased use for the Auckland and W e llington Anniversary 

weekends, the weekend before Easter, Easter, and the decreased use over the Christmas 

period . 
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Model development: base model 
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Figure 15-1: The base model 

Within-week variations 

The initia l estimate of the within-week variations have been obtained by: 

(i) Finding the proportiona l difference from actual use to the base model for every day 

in the season 

( ii ) Sorting these by day and obtaining the median proportional use for each day of the 

week. The results are summarised in Table 15-1. The median is used as the most 

appropriate average as this is not subject to extremes 

(iii) The median proportional deviation (Weekday multiplier) is applied to the base 

model for every weekday (Figure 15-1 ). 

Table 15-1: Median proportional deviation based on day of week 

Day of week Number of days Week-day multiplier 

Monday 29 0.949 

Tuesday 30 0.907 

Wednesday 31 1.000 

Thursday 30 0.844 

Friday 27 0.767 

Saturday 25 1.132 

Sunday 26 0.806 
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The base model is multiplied by the week-day multipliers (week-day effects) for all days 

that are not designated holidays. The model development is displayed on the graph below 

along with the 2000/ 1 summer seasons' overnight fac ility use for comparison. 

Model development: the inclusion of within-week fluctuations 
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Figure 15-2: Model incorporating within-1reek.fl11c111ations 
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It is worth noting at this stage that many of the peaks befo re Chri stmas and towards the end 

of the season do not occur on weekends and hence do not tit the deve loping model very 

well. These peaks are often the result of youth groups and an improved within-week model 

may result from applying different weekday proportions to the beginning and end of season. 

Alternatively youth could be included as a separate sequence and then added. 

Daily weather conditions 

The observed weather conditions at Ketetahi have been combined to represent the State of 

the weather (Table 14-3). This procedure has taken several steps and is outlined in 

Section 14.5. The results are summarised in Table 15-2. The median proportional deviation 

(Weather multiplier) is applied to the intermediate model containing within-week 

fluctuations to incorporate the weather on that day (Figure 15-3). 
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Table 15-2: The average proportional influence based on the morning weather observations 

Category State of weather range Number of Weather 
observations multiplier 

Good 0-5 66 1.098 

Fair 5.5- 10 49 1.008 

Inclement 10.5-1 7.5 41 0.973 

Bad 18-21 .5 21 0.732 

Very Bad 22-38 35 0.588 

A significant improvement is visible in Figure 15-3. particularly with the period o f bad 

weather that occurred _just after Christmas. The corre lation coefficient moved from 67% to 

77% (Table 15-4) indicating that thi s model now explains over three quarters of the 

variation, and the inclusion of the morning weather observations reduced the previous 

unexplained variation by almost one third. 
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The same procedure is applied to the use of three-day weather forecasts to improve the 

model. Firstly the proportional deviation is calculated for each day of the summer season 

(observed use divided by weather model), then the median for each forecast category is 

found and applied to the previous model. The results are displayed in Figure 15-4. 
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Final model w ith three-day advanced weather forecasts included 
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Figure 15-4: 'Final · model which incorporates the proj ected three-dav weather.forecast 

The calculations of the weather forecasts produced some interesting results (Table 15-3). 

Us ing the three-day advanced forecast suggests that two days of bad weather is more of a 

deterrent than three days of bad weather. I assume thi s is due to international users who are 

prepared to delay their entry fo r one or two days to complete a trip in the TNC. but they are 

not prepared to wait three days (due to their own time/travel constra ints in see ing other parts 

of NZ). Some of these enter the Circuit to complete the trip in bad weather knowing it is 

unlikely that the weather will improve while they are in there, but they want to complete the 

trip anyway. Thi s also prov ides an explanati on of why use does not drop to zero during the 

peak use season, even in the most extreme conditions. 

Table 15-3: The average proportional influence based on the three-day f orecast 

Three day weather forecast Number of Forecast multiplier 
(see Section 14.6) observations 

B1 44 0.970 

B2 51 0.755 

B3 14 1.135 

G1 26 1.154 

G2 6 1.381 

G3 71 1.024 
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Further iterations and improvements 

It is likely that the model wou ld be improved slightly by repeating the three steps- withi n­

week variations: dail y weather and weather fo recasts-however signi fica nt improvements 

are unl ikely due to the limitations in the model. These limitations include: 

• The fa ilure to incorporate midweek youth-use near the beginning and end or the summer 

sea. on 

• The higher use period on weekends such as the weekend nearest Waitangi Day. This is 

not evident in all past years and may be related to Waitangi Day's proximity to the 

weekend and/or weather conditions on that day 

• ·Unusual' events such as the very high use during the bad weather just after 

29 ovember (Figure 15-3). Pre liminary investigations indicate that thi~ wa~ a ~chool 

party that had intended to camp away from the facil ities. but due to the condition~ 

sought the shelter or the T 1C huts. 

Model improvements in correlation coefficient 

To indicate the changes in the sign ificance of each successive term included in the model 

the correlat ion coefficients are provided in Table 15-4. 

Table I 5-.J: Correlmion coe.l]icients i11dicati11g the i111prm·i11g model 

Model comparison with the observed use Correlation coefficient 

Past seven-year averaged use 0.537 

Base model 0.659 

Weekday included 0.674 

Morning weather observations included 0.767 

Three-day forecast included 0.793 

Model application 

To apply this model: 

( i) Read the averaged u e from the base model for that day 

(ii) Next multiply by the weekday factor (Table 15.1) 

(iii) Then multiply by the observed weather factor for that morning (Table 15.2) 

(iv) Finally multiply by the th ree-day weather forecasts ( 15.3). 
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15.3 The GAM model 

This second approach uses the SPlus gam (generalised additive model) fun ction to establish 

a suitable model of overn ight facility use in the Tongariro Northern Circuit based on the 

2000/1 summer seasons use and the NIWA dataset for the same period . 

An introducti on to the mathematical theory behind GAM modelling is presented first , with 

the description of why thi s method is considered appropriate for modelling the ove rnight use 

on the Tongariro Northern Circuit. Then the final GAM model is presented before 

discussing the significance of the terms, the graphical output and other in vesti gat ions. 

The gam functi on comes wi thin the SPlus Modern Reg ression Module as the methods are 

computer intens ive and have onl y been feasible with the development of computers and 

their computational power, hence the term modern . 

Background theory for GAM models 

The two steps below are used by Venables and Ripley ( 1996) to describe the fo rm at ion of 

the SPlus Modern Regression generalised additil'e model (GAM). The first step is the 

extension of linear models to accommodate no11-11or111al responses disrrih111io11s and 

rransformarions to linearir_Y. this is the founda ti on or generali sed linear mode ls (G LM s) . 

The second step ex tends the GLMs to GAMs. More detailed discussions or these steps for 

GLMs and GAMs are provided in McCullagh & Nelder ( 1989) and Chambers & Has ti e 

( 1992) respective ly. 

Step 1 : The GLM 

GLMs allow a unified treatment of stati stical methodology for several important c lasses 

of model s. 

If Y follows a known distr ibution with mean µ, predictor (observed) variables Xi, .. X,,, the 

linear coefficients /31, then we assume that: 

p 

€(µ)=a+ L /3 1 X 1 where e is the link function . 
j=l 

For a given distribution in the exponential fami ly, the variance of Y wi ll be a known 

fu nction of /l (to within a scale parameter) and the parameters /J can be estimated using 

iterative ly re-weighted least squares (see McCullagh & Nelder, 1989). 
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Step 2: The GAM 

The generalised additive model (GAM) extends the GLM to include nonlinear functions 

(Hastie & Tibshirani , I 990). Some or al l of the l inear terms (J1X1 can be replaced by smooth 

nonlinear functions_lJ. The GLM general form becomes the GAM: 

I' 

C(µ)=a+ L f J(X) 
)= I 

How this relates to the overnight use of facilities on the Tongariro 

Northern Circuit. 

The GAM seems an appropriate model due to: 

• Use is Y in the model, and this is count data wh ich sugge. ts a Poisson distribution 1s 

appropriate. 

• The Use dataset is believed to be determined by a number of effects, which include time 

of year ( the base model, see below), holidays- such as Easter, the day or the week. and 

the weather conditions. 

• The base model or underlying annual pattern appears we ll modelled as a non-linear 

smooth function of time (variable DayNum). This is non-linear. hence GAM not GLM. 

The effects appear to be multiplicati ve, such as the Easter effect being approximately three 

times the ordin ary use. which suggests the log link function (and thi ~ is the default canonical 

link for Poisson). 

The base model and the choice of lowess span length 

The base model is similar to that used in the earlier piecewise model , but the base model is 

now estimated simultaneously with the other effects in the GAM model. 

The lowess smoothing option has been used because it required no prior assumptions of the 

underlying data, and it is robust, yet allows the easy alteration of the degree of smoothing. 

The degree of smoothing is altered by changing the span length. 

The span length is the proportion of al l data observations taken into account for estimating 

the smoothed (predicted or expected) value. The points used are those in the vicinity of the 

point being estimated, with nearby points given the most weight and a robust weighted 

regression is used in the prediction (Venables anct Rip ley, 1996). A span length of 0.2 
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represents 20% of the data being used in the estimate, thus with 2 12 observations in the data 

set 42 observations are used. 

An appropriate span length is determined graphically in Figure 15-5. The span of 0.2 is used 

in the lowess smoothing as it provides responsiveness to conditions that are not observed 

with a span of 0.3. and i~ not overl y responsive to weather conditions as observed with a 

span of 0. 1. One of the key areas for the determination of span length was the drop in use 

between around the Christmas- ew Year period. this is vis ible after clay 50 in Figure 15-5. 

Part of this decline was related to the Christmas Day/Holiday and part due particularly bad 

weather that followed. The span length of 0. I was too responsive. follow ing the observation 

too closely to allow the more accurate determination of ho liday and weather effects. The 

span length of 0.3 lacked any visible response during the week of particularly low use. 

indicating that it might not be a particularly good estimate of the trend. The choice of the 

span length of 0.2 wa. a compromise. showing some responsive to the long low u~e yet not 

too much. This also was close to what I have become accustomed to wi th longer-term 

movmg average time-series models, so though subjective the smooth line looked 

representative. 
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The application of GAM 

In SPlus the GAM model was defined as: 

gam(Use - lo(Daynu m, span= 0.2) +Easter + Xmas+ DoW + nra in + nmntemp + Radn 
+ wind9am + nsnow + Windgust. family= poisson) 

The model used the 2000/1 summer sea on Use dataset containing the number of overnight 

faci lity users each that night (Use), the day-number (Daynum), the Easter effect (Easter), the 

Christmas effect (Xmas) and the corresponding NIWA dataset which included the 
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precipitation, minimum temperature, solar radiation, wind speed at 9 AM, poss ibility of 

snow, and max imum daily wind gust. 

The coefficients are obtained from the SPlus output (Appendix Y ) for use in the model and 

these are substituted into the model for predicting (mean) Use: 

Use= exp(intercept + lowess effect + Easter effec t + Xmas effect + DoW effect + 
nrain effect + nmntemp effect+ Radn effect + wind9am effect + nsnow effect + 
Windgust effect) 

Applying these, the GAM model of overnight use is: 

Use= exp(4 .389 - 2.4 11 xlowess_value + 1.32 1 xEaster_va lue - 0.739xXmas_value + DoW _va lue -
0.0035xnra in_ va lue - 0 .022xnmntemp_ va lue + 0.0077xRadn_ value - 0 .0 I 7xwind9am_ va lue + 
0.399xnsnow _ va lue - 0.0 I 7xW indgust_ va lue) 

where the va lues of the six NIWA vari ab les come from the NIWA dataset and the Easter 

and Xmas va lues from the Use dataset. The DoW va lue is given with the other SPlus 

coefficients and summarised in the Table 15-5, but the lowess_ value needs to be estimated 

from the graphical output (first graph in Appendix T) or printed out and read direct ly from 

the SPlus output. 

Table 15-5: Day oj,l"eek mulrip/iers (DoW_l'aiue)Jor use in rhe CAM model 

Day of Week Mon Tue Wed Thu Fri Sat Sun 

Multiplier 0 0.007 0.020 -0.0 12 -0.014 0.039 -0.005 

To app ly th is model for predicting the nex t season's use (assuming no general 111crease m 

use) the predetermined va lues could be grouped in to a base -111 ode l. This would simp li fy the 

form ul a by grouping the firs t five terms (intercept. lowess effect. Easter erfect. Xmas effect 

and DoW effect) into a single term, and then this leaves the estimati on of the six NIWA 

variables before application. Two of these are usually determined in the morning (nmntemp 

and wind9am), two are often zero or readily predictable (nsnow and nrain ), leaving Rad n 

and Windgust to estimate. This then appears manageable but with the degree of computat ion 

required it would be more usable if a pre-programmed function was set up on a ca lcul ator or 

spreadsheet template. The need for the exponential function would likely hinder park 

managements ready interpretation of the fo rmula, however if pre-programmed they would 

not need to have a working knowledge of how it the model works. 

Simplified GAM model : 

Use= exp(base_model_ va lue - 0.0035xnrain_ value - 0.022xnmntemp_ value + 0.0077xRadn_ va lue -
0.0 l 7xwind9am_ value+ 0.399xnsnow _ va lue - 0 .0 I 7xW indgust_ va lue) 
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The significance of the terms in the model 

By removing terms individuall y from the fin al model it is poss ible to assess the significance 

of the individual terms in the model. The output shows the degrees of freedom and the 

reduction of sum of squares and this is summari sed in Table 15-6. The leve l of signifi cance 

(p-va lue) is also prov ided in the table indicat ing that all terms used are highly sign ificant. 

Table I 5-6: The significance of indi l'id11a/ 1er111s in 1he CA M model 

Term Degrees of freedom Reduction in sums of p-value 
squared deviance 

lo(Daynum,span=0.2) 9 589.2 0.000 

Easter 1 193.3 0.000 

Dow 6 93.8 0.000 

Xmas 1 42 0.000 

wind9am 1 56.5 0.000 

nmntemp 1 42 .1 0.000 

Windgust 1 23.1 0.000 

nrain 1 21 .8 0.000 

nsnow 1 19 0.000 

Radn 1 12.5 0.000 

The later inclusion of derived variables gave the followi ng successive improvements 

WxCat 4 83.2. 0.000 

Forecast3 6 120.2 0.000 

There may also be signi fi cant interactions between these va ri ables but these would 

introduce an even greater level of complex ity and have not been in vestigated here. 

Graphs 

Plott ing the resul ting GAM model wi th the standard error opt ion (se=T) allows for the 

visual comparison of categories within terms in the model and their signi fica nce, as well as 

an indication of the significance of non-categorical terms. The full set of graphs is prov ided 

in Appendix T. however the main graphs of in terest are provided in Figure 15-6. 

The width of each category is representat ive of the relati ve number of observa ti ons in it. 

Note in Figure 15-6 that usually the categories with the greatest number of observations 

have the small est interval representing a greater level of certainty in the estimate. The 

significance of the individual category can be assessed by checking whether the in terval 

includes zero on the vertical scale. If it does not include zero then it prov ides a significant 

innuence. The relat ive difference between categories can be judged in fo rmall y by checking 

whether the category intervals overl ap. If they don' t overl ap then they are signifi cantl y 
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different from one another. If they do overlap they may still be significantly different. The 

GAM deviance analysis described earlier gives a formal test of overall significance. 
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Figure 15-6: Caregorico/ rnriah/es added ro rh e CAM model 

With reference to Figure 15-6 the three-day advanced forecast ( F orecas13) categories ha ve 

two significant categories: 82 and G3 , and they are significantly different from each other. 

The only significant category in the WxCat (observed morning weather) is Very-bad 

weather leading to a reduction in Use. 

Similarly in Figure 15-7 the only day with a significant increase in Use in this mode l is 

Saturday, but the Saturday use may not be significantly different from Wednesday (due to 

the overlapping confidence intervals) . 
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Figure 15-7: The significance of olher CAM rerms 

The minimum temperature term (nmntemp) is significant, as zero 1s not included 

everywhere throughout the entire temperature range. What is interesting is that the graph 

indicates that as the minimum temperature increases, use decreases. This phenomenon can 

be explained by the usual drop in overnight temperatures on cloudless nights. On nights 

when it is cloudy or even raining it is usually warmer than on cloudless nights. 

125 



The possibi l ity of snow (nsnow) had only six positive observations, included zero in the 

confidence interval, and showed an increase w ith the potential of snow. T his seemed natural 

as snow would be preferable to rain. A ll other terms behaved as expected (see Appendix T 

for the graphs). The graphs for nrain, Radn, nsnow and Windgusr all marginally included 

zero in their confidence interval plots, however I took rhe model alterations and results in 

Table 15-5 as the most accurate determination of significance. 

Other investigations : indi vidual year and Do W effects, then the DoW interactions with 
year 

Ideally. improvements for the 2000/1 summer GAM model could have been made by 

obtaining a better estimate of the day-of-week effects based on the past five years or data. I f 

these could be fixed in the current model with the better estimate. the resul ts should he more 

appropr iate. Two models were set up from u'.-.ing the last five season'.-. of data: 

oneseq6.ga m <-gam (Use6~Io( da ynum 1 ,span=O. 2)+DoW6+ Year6+ Xmas6+ Easte r6, poisson) 

and 

oneseq6int.gam<-gam(Use6~Io(daynum1 ,span=0.2)+DoW6*Year6+Xmas6+Easter6,poisson) 

There were no vis ible differences between the year (Year6) and day of week (DoW6) 

categori es plotted in Figure 15-8. 
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Figure 15-8: !11di1•idua/ year effecrs and longer rem, day-o.f-ll'eek resu/rs 

When considering the differences between the two models the model contain ing the year by 

day-of-week interaction (oneseq6int.gam) indicated a significant improvement. However. 

further investigations into the fluctuations that caused the significance identified numerous 

di fferences between years, making them hard to characterise. This suggests that there is 

little to be gained by using data from past years. 
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The results of the analysis are in Appendix V. My concerns were that the GAM modelling 

was finding the best fit for the data provided , including fluctuations in weather (not 

acco unted fo r in the model used ) and anomalies (such as unexpected freedo m-camping high 

school use during ex treme weather) that were not in ves tigated and re moved from the data. 

When com paring these imperfec t mode ls, s ignificance could be re lated to the poor qu ality 

of the initi al models, th e data, or correlation be tween the data va ri ab les used . This be ing the 

case, no advantage was like ly to be gained from pursuing model improve ments in thi s way . 

Res idua l anal ys is (see Section 15.4) shows unexpla ined correlatio n w hich may account fo r 

the hig h s ignificance of many term s in the GAM model. 
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15.4 Model comparisons 

The two models are plotted with the observed use in Figure 15-9. There is little apparent 

difference between the two models. A plot of the residuals (Figure 15-10) confirms thi s. 

Model comparisons 
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Figure 15-10: Plot of the residuals/or the two models 

~ N c;e 
>, 

a. ~ 
>, 

~ <( 

~ N c;e 
>, 

a. ~ 
>, 

~ <( 

0 
("") 

>, 

~ 

0 
("") 

>, 

~ 

The residual tests (output in Appendix X) are almost identical for both sets of residuals 

indicating non-constant variance, non-independence, too little fluctuations and non Gaussian 

distribution. This is not surprising considering the nature of the original data. 
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Table 15-7: The advantages and disadvantages of the two models 

Advantages and disadvantages of the two models 

The advantages of using the gam 
function within SPlus are: 

The disadvantages of using the gam 
function within SPlus are: 

• It automatically takes into account the • 
count data when specifying it is a Poisson 
model 

• It automatically selects a multipl icative • 
model which is most appropriate for the 
conditions 

• It performs many iterations finding the • 
best model for the parameters specified 

• It automatically determines the trend for • 
the smooth ing factor that is specified 
with the lowess span length 

• It allows for interactions between terms if • 
specified in the model 

• It can readily examine the significance o f • 
terms in the model and gain estimates of 
some effects 

• It provides a mechanism for testing the 
signifi cance of the inclusion of different 
terms into a model 

The model is fitted for, and inco rporates 
all unusual or extreme observations that 
are not expl icitly specified 

There is a loss of control due to the 
iteration process 

Some output is di fficult to account for, 
such as year by day of week interaction 

There are some spurious interactions that 
appear to be significant 

It is harder to interpret the coefficients 
and apply the model 

It is not as easy to understand due to 
variable transformations and the 
resulting scale 

Advantages of the Piecewise model are: Disadvantages of the Piecewise model 
are: 

• It is simple to apply • It requires a setting up stage for the ba e- , 
model. with the inclusion of the annual I 
and moving holidays 

• It is understandable, justifiable and all • 
methods make sense 

It is not statistically robust. It is 
developed based on intuition and 
logical/rational choices for use of median 
over mean for model multipliers. 
Choices are justifiable but are more 
subject to criticism than using existing 
models with automated settings. 

• It is a very good fit considering the 
simplicity of the model. 
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Main similarities between the models 

Both models: 

• fit the data very well, explaining approximately 80% of the variation in the original use 

dataset. 

• can be seen as having a base model which can also incorporate the holiday and day of 

week variations throughout the summer season. 

• are multiplicative with the effects of holidays and weather 

• have used only the 2000/1 season's weather data to determine the weather effect in the 

model. This was unfortunate, but necessary as the earlier NIWA datasets were 

incomplete. The hut warden observations and mountain weather forecasts were only 

collected for the 2000/1 summer season. 

Main differences 

The base model in the piecewise model was developed from the previous six years of 

observed use, then simplified into linear sections. In the GAM the use of all six years would 

have necessitated the inclusion of interaction terms for the effects which were not stable 

over the six years, resulting in a very complex model. Therefore in the GAM the base model 

was estimated from only one year. 

The weather datasets differed substantially between the two models. The piecewise model 

used two categorical variables, one determined from the three-day advanced weather 

forecasts and the other from the hut warden morning weather observations. The GAM used 

only the NIWA dataset with recording captured electronically. 

Summary 

There is little difference between the two models with regards to their closeness of fit with 

the existing data, however there is greater statistical validity for the GAM model due to the 

theoretical foundation. The simplicity of the piecewise model would make it preferable for 

use in the field, and for general understanding of the effects of daily weather and weather 

forecasts. If the yearly base models were set up in a spreadsheet template requiring only the 

estimates to be entered, they are expected to provide equivalent results. 

The inclusion of the daily categorical weather observation and three-day weather forecast 

into the GAM indicated both were significant, however time did not allow further 

investigation. 
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15.5 Multiple regression model and time series analysis 

Neither of these showed particularly promising results. 

In time series analysis the standard procedure is to transform the data first to form a 

Gaussian series. With the Use series differencing improves the shape of the distribution by 

removing the trend; this also removes the annual base-model (as depicted in Figure 15-1 ). 

Other problems encountered with the time series data included: 

• Difficulties providing a suitable link between the seasons . Linking the seasons with 

many zeros for the months between summer seasons, or even shortening this period 

does not seem to aid the modelling analysis. 

• The historical weather data from NIWA lacked critica l field information that has been 

shown to be significant. 

Work on regression models stopped with the development of the more promising models 

described previously. The best model obtained (prior to the availability of the weather 

forecast data) was 

Use= -16.2 + 0.453 x Use(t-1) - 0.161 x Use(t-2) + 0.6 I 31 x mdldow + 0.6138 x Wxgdns 

The series used in the model include the lags of the Use series, Use(t-1) and Use(t-2), a 

base-model series with the day of week variations incorporated (mdldow ), and a series 

indicating how good the weather was (Wxgdn) calculated from the original State of the 

weather introduced in Section 14.5 (Wxgdn = 42- State of the weather). 

This explained less than two thirds of the variation (taken from the R2 value). The 

appropriate output and analysis of the residual is in Appendix U. 
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Part VI 

Summary, Conclusions 

and 

Recommendations 
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Chapter 16 

Summary, Conclusions and 
Recommendations 

16.1 Summary 

Three main sources of data collected during the 2000/1 summer season have been used to 

put together this snapshot of overnight facility use. They include a summer survey 

(n = 1,090) conducted for this research, along with the Great Walks pass butts and hut 

warden observations of s ite use. 

The overnight facility use on the Tongariro Northern Circuit is characterised by both high 

fluctuations and the diversity of trips undertaken by overnight facility users. 

Despite the highly fluctuating nature of facility use, an underlying seasonal trend exists. The 

trend shows annual effects of holidays, such as Easter, Christmas and anniversary 

weekends. Some of the fluctuations around the trend can be seen as weekly cycles regularly 

peaking on weekends, and larger deviations from the 'expected trend' caused by prolonged 

extreme or inclement weather. Initially there appears to be the basis for model development 

based on time of year (proximity to holidays), day of week and weather conditions. 

Over 100 different trips-noting differences in direction of travel, length of trip and hut 

combinations used-were recorded in the 1,090 surveys collected midsummer 2000/ l , with 

the two most popular trips accounting for about 10% of the total use each. The two most 

common routes for overnight facility users are the Circuit (53%) and the Crossing (25%), 

and these predominantly followed the clockwise and northerly directions respectively. 

Other key observations from the surveys are as follows: 

• International users completing the Circuit make up 41 % of all overnight facility users. 

• International users tend to tramp either singly or in pairs and they tend to stay slightly 

longer than New Zealanders. 

• New Zealanders tend to be in larger party sizes than their international counterparts and 

they show a greater diversity of trip patterns. 
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• The proportion of New Zealand users differs significantly from international users in 

the following areas (with respective proportions in brackets): previous visits to the park 

(29%, 5%); aged 40 years or over (29%, 13%); those who experienced extreme 

crowding (17%, 7% ); those who indicated that their trip was worse than expected 

(] 7%, 9%). 

When considering the movement within the park: 

• The track section of highest use by overnight facility users lies between the Tama Lakes 

and Ketetahi Hut. This higher use is primarily due to the Circuit users who spend a 

night at the Ketetahi facilities and have to double back over this section of track. This 

group represents approximately 28% of all overnight facility users and 54% of Circuit 

users . 

• The Ditch is used by approximately 45 % of all overnight facility users, with the 

majority staying a night at Mangatepopo. 

• The majority of the overnight facility users heading up the Mangatepopo Valley, who 

are spending another night in the park, stay at Ketetahi . 

• Most (87%) of those completing the Circuit spend a night at Waihohonu, which is 

experiencing both the highest consistent use, and the highest overall use during the 

summer season. 

When comparing the 1993/4 survey results with those of 2000/1: 

• The proportion of New Zealand users has not changed. 

• Significant changes have occurred in the use patterns with (i) a change from the 

Crossing to the Circuit as the most preferred route, (ii) the reduced usage of the once 

most-popular Ketetahi overnight facilities and (iii) an increased proportion moving in 

the main direction of travel. With these changes, the use of facilities on the Eastern and 

Southern sides of Ngauruhoe has increased 40-70% when compared with seven years 

ago. 

• The following proportional changes are also significantly different between surveys: the 

gender balance is evening out with the drop in the proportion of males (65% to 54%), 

the increase in those aged 40 years and over (14% to 18%), the increased proportion of 
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those experiencing extreme crowding (5% to 10%), and the increase of first-time 

international use rs (92% to 95%). 

The analysis of the Great Walk pass butts reveals that: 

• New Zealanders account for 30%-40% of the annual overnight facility use and are 

typically the cause of the higher weekend and holiday use. 

• Youth users make up 7% of the annual users, they are predominantly New Zealanders 

and their use of the overnight facilities is concentrated at three main times in the year­

pre-Christmas, around Easter. and near the end of the season-with low use during the 

summer school holidays. 

A ll facility sites show large irregular within-week fluctuations in use. During the central 

season ( I December-30 Apri l) each facility typically experiences a weekly low of around 

four users and a high in the mid-to-high twenties. The weekly maximum site use frequentl y 

exceeds the number of beds in the hut. Even though the huts have bunks for 24-26 people, 

crowding-congestion and cramped conditions-occurs well before the bunks in the huts 

are fu ll. The indication is that congestion may start when the huts are only half full. This 

p roblem is due to the initial design of the huts, which were built 30 years ago when the user 

group and use characteristics of today could not have been imagined. 

16.2 Conclusions 

As has been shown, the trip patterns m the Tongariro Northern Circuit have changed 

s ignificantly. 

Use fo llows a predictable pattern seasonally showing the influences of public holidays and 

day of week. The use deviates from these pre-determined influences during t imes of bad 

weather and bad weather forecasts. A simple model has been developed that explains over 

80% of the variation. This includes the extreme deviations dropping the modelled use by 

56% (very bad weather with bad weather forecasted to two more days) to an increased use 

of 52% (good weather with the weather deteriorating three days hence). These extreme 

alterations in use seem quite reasonable, particularly with an increased understanding of use 

patterns. The worst-case scenario (56% drop) is caused by users delaying the ir entry so that 

they are likely to experience good weather towards the end of the ir trip. The increased use 
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(52%) can be seen as those flocking into the Circuit to complete their trip while the weather 

is good. 

Overall use has increased but there have been no corresponding developments taking place 

to address the space and general congestion issues within the TNC huts. These issues were 

noted seven years ago in the Great Walks report. 

16.3 Recommendations 

There are a number of recommendations that have been made throughout this thesis , 

however it is appropriate to refer to them here and elaborate further in some areas. Though 

this research and thesis focus on the Tongariro Northern Circuit, these initial recommend­

ations are more general and relate to DoC as a national body . 

Procedures need to be established within DoC to ensure that useful information flows from 

the recreational areas, through local management, conservancies, and where appropriate to 

Head Office. As well as this more information needs to be made available for the public to 

allow them to make more informed choices of where and when to visit. 

In many places there is a shortage of information being collected, and in some cases this is 

through a lack of planning and forethought as to how information can be collected with 

minimal effort. The three main sources of information used in this research can attest to 

this. The hut warden observations and almost all of the Great Walks pass butt information 

are entered onto the computer as part of routine management. With minor changes the 

accuracy of the information can be improved for statistical accuracy and completeness 

(refer to section 13.3 page 100 and 13.4 page 101). The surveying itself was carried out by 

DoC summer staff (the hut wardens) as part of their existing evening duties so that it 

increased their workload only minimally. The recommendation for DoC is to set up these 

situations nationwide where useful information can be gathered for both management and 

public information, thus allowing for more informed management decisions and greater 

public awareness relating to the recreational experiences available. 

In some cases the information is being collected already, but few are aware of the full 

potential contained within the datasets. This is the case with both the hut warden 

observations and Great Walks pass butts. The research conducted here attests to the 

additional information that can be obtained, and the potential benefit for management. 
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If there was to be a greater inflow of information DoC would need to employ additional 

staff for the analysis and reporting of the incoming data, but the value of the information (as 

contained in this report) really is priceless. Advantages of scale would mean that similar 

information gathered in different locations could be processed using the same procedures, 

and software could be developed (such as macros or templates) to give local management 

instant information about the data they have collected. 

Recommendations specific to Tongariro Northern Circuit Management 

The TNC huts cannot comfortably accommodate as many people as there are bunks. There 

are inadequate cooking facilities, gear storage areas, drying areas, seating and living space 

within the huts for the number of bunks available. These communal areas are also shared 

with those camping at each facility. This flaw in the TNC hut design will remain a problem, 

which will continue to make itself felt in the huts that are not replaced in the short term­

two new fac ilities are currently being planned for building in the next three years (meeting 

July 2001 ). However, Management establishing a carrying capacity for the existing huts 

would mean an acknowledgement on their part of this problem, which could then be 

monitored and plans made for the future relief of the congestion. 

O vernight faci lity users need to be provided with access to use-trend information; which 

would help align the Tongari ro Northern Circuit recreational faci lities w ith information 

services, as requested in Hugh Logan's introduction (page 6). This would allow them to 

avoid known times of crowding and cramped conditions. Both the Internet- the 

Department of Conservation's website-and information centres could be used to distribute 

use-trend information. 

TNC Management needs to establish methods (or a framework) for monitoring changes in 

user groups and use patterns. It may be considered worthwhile to complete a similar use 

analysis, as provided here, every five to seven years, or prior to the development of every 

business plan so that they can best meet the needs of the users. 
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;J Department of Conservation 
Te Papa Atawhai 

Visitor Survey [Summer Season 2000/01] 

This survey should be completed on your last night on the Tongariro 
Northern Circuit (TNC). The information gathered this summer is being 
used in the creation of the next Management Plan later this year. Your 
participation would be appreciated so that management can plan for the 
numbers using the overnight facilities and the movement within the park 

All Group Members: Please give us a brief description of yourself 
(tick box, fill in gap or circle choice) . 

• Gender: D Male D Female 

• Nationality: _ __________ _ 

• Age (please circle age group) 

Under20 20-29 30-39 40-49 50-59 

□ No 

60 and over 

• Have you done this trip before? D Yes 

• How many overnight trips like this have you done before? 

0 1-5 6-10 11-20 21-50 51 - 100 100+ 

Did you feel crowded on this trip? (Please circle number) 

Not at all 
crowded 
1 2 

Slightly 
crowded 
3 4 5 

Moderately 
crowded 

6 7 

Overall, I expected there would be (tick one) D more people 
D the same number of people D less people on this trip 

Extre me ly 
crowded 

8 9 

Was this trip better or worse than you expected it would be? 
(Please circle number) 

1 2 3 4 S 
Very much A little It was just A little Very much 
better than I better than I like I worse than I worse than I 

expected expected expected expected expected I 

Group/Party Leader ................ . ................................................ ................... . 

This section only needs to be filled out by the party leader (once for each group) 

How many in your group: ___ _ Number of nights on the TNC: _ _ _ 

On the map please: 

• indicate where you have travelled within the park and your direction of travel 

• circle the facilities used (hut or campground). If you have stayed more than one 
night at any location please indicate the number of nights. 

If your party has been split between the hut and camping facilities please indicate how 
the split has occurred 

Transport to and from 
the track entrance 

To From 

D D 
D D 

Hitch hike D D 
Commercial operators 

Large I □ 
compan D 
Private 
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Appendix B 

Load Analysis of TNC Facilities during the 1998-99 Summer Season 

Unfortunately at the time of writing this report the most recent data available was from the 
1998/1999-summer season 

The following graphs represent the distribution of nightly facility use for the individual huts 
on the Tongariro Northern Circuit from 1 December 1998 to 30 April 1999. Total facility use 
is the total number of hut occupants and campers utilising the hut facilities during the 
specified period. 

The last interval on each graph represents the number of nights the facilities exceeded 30 
people. On page 2 of this report there are box and whisker plots which more accurately 
display the extent of the facility overloading e.g. Mangatepopo's extreme loading was in 
excess of 80 people (these one-offs are commonly caused at Easter). 

I stopped the individual tallies at 30 people per night as (i) beyond this point the distribution 
thins with many uninteresting zeros (ii) I considered that 30 people using the ablution , 
cooking and seating facilities was definitely causing some overloading. 

Mangatepopo Total Facility Use 

Occupancy 

Oturere Total Facility Use 

Ketetahi Total Facility Use 

0 M ~ ~ N ~ ro ~ ~ ~ 0 
~~,c- NNN(Y") 

Occupancy 

Waihohonu Total Facility Use 

Occu1>ancy 

The sites exceeded 26 people the following number of times (Percentage figures represent the 
percentage of the 137 days between 1 December 1998 and 30 April 1999): 

Hut/Site Total exceeds 26 Hut alone exceeds 26 
Mangatepopo 14 nights (10%) 2 nights (1 %) 
Ketetahi 14 nights (10%) 5 nights (4%) 
Oturere 10 nights (7%) 1 night (1 %) 
Waihohonu 15 nights (11 %) 6 nights (4%) 
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The charts below are those relating solely to hut users. These would indicate that the hut 
users do to create undue pressure on facilities and cause overloading. 

Ma11gatepo1>0 Hut KeteU1hi Hut 

Occupancy Occupancy 

Oture-re Hut \/ .aihohonu Hut 

Occu1>ancy 

O~OONC00¢<D 
..- ..- N N N 

Occupancy 

Below are box and whisker plots of the weekday total facility use of the individual huts on 
the TNC for the period I December 1998 to 30 April 1999. On each plot is the approximate 
location of the 26. The within week cycle was not a high as expected by these plots indicate 
that (i) Ketetahi exceeded 26 on ¼ of the Saturdays, (ii) Mangatepopo exceeded 26 on ¼ of 
the Fridays, (iii) the busiest night for Oturere tended to be Wednesday while (ii) Waihohonu 
tended to be busiest on Monday and Tuesday nights. 

Mangatepopo Ketetahi 
80 

60 

60 

~ ~ 
40 

40 

20 0 oo~ □ d 
0 i~_~_ ~_~ __ _________. 

20 

Ml·Mcnlll/ M2-T......,W,~t,M,nu..., MS-Frldltf Me,S&,atf W •Q.n:1:1/ 1<1·~ IQ.l~ IG~Kol-Tluldll' M5-FncBf 1(8,S..,,taf IQ•~ 

Day of1 week Day of1week 

Oturere Waihohonu 
50 

40 

40 

30 
30 

20 
20 

10 10 

01·~ (»T~CJ).~CM--TI'uuiw 05-HidlrJ' 0&~ C/1· ~ 

Day of week Day o'fweek 

2 of2 



Appendix C 

Facility Overloading 
on the Tongariro Northern Circuit 
It is important to work towards defining a threshold capacity for the Tongariro Northern 
Circuit facilities. This brief report is presented as an initial discussion to consider the overuse 
of the overnight facilities on the Tongariro Northern Circuit. 

Background/Introduction 

When the Tongariro Northern Circuit (TNC) huts were built in the late 1960s and early 1970s 
the present-day demands on the overnight facilities could hardly have been predicted. They 
were simply not designed to withstand the strain of today's needs. 

Over the years, with the steady increase in use, peripheral facilities have been upgraded to 
meet the increased demand. These have included the upgrading of: 

• the capacity of the water supplies 

• the toilets 

• the type of heating and cooking facilities. 

Specific areas for camping for about 20 people have also been developed around the huts. 
These developments have increased the area's ability to accommodate larger numbers of 
people, but overnight facility use continues to increase, and it is now necessary for 
Management to assess exactly at what number of people use becomes overuse, and 
comfortable becomes cramped. This problem needs to be considered both from a physical 
perspective and a public relations perspective. 

The physical perspective: 

Physical space: Most TNC huts have a variety of bunks with a total equivalent of 26 
mattresses. Some of the platform bunks can accommodate extra people when required, some 
huts have spare mattresses under bunks that can be pulled out when the other bunks are full, 
and most hut wardens' quarters have sleeping mats to provide a few with some padding who 
would otherwise have to sleep on the floor. 

Even though there is sleeping space for 26 or more, the physical space available is not 
sufficient to comfortably house this number. Hut floor space becomes congested with no 
storage left for gear, and movement within the hut strictly limited. 

Limited cooking facilities: During the summer season each hut has only four gas rings to 
cater for all of the hut and campground users. As there are frequently more than 30, this is 
clearly inadequate, with groups having to queue to cook their meals. 

Limited bench space, seating, and table space: Most huts have only one table and seating 
for up to 14 people. More than half the time there are more than 14 occupants, and about 10% 
of the time there are more than double this number. The table and seating space then, is 
woefully inadequate. 
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Factors causing further congestion: Inclement Weather: Rain can lead to additional 
pressure on the hut facilities by bringing campers inside to socialise, as well as those who 
would have otherwise eaten and socialised outside, thus increasing hut congestion. 

Extreme Weather: Most of the campsites around the huts are exposed to high winds, and it is 
not uncommon for campers to be driven to sleep inside under severe conditions. This can lead 
to excessively cramped huts with little room to move. 

On occasions, freedom-camping school parties have been forced to take shelter in the huts as 
well, making conditions unpleasant. 

The public relations perspective: 

This looks beyond the physical discomfort of crowded conditions to the potential for public 
relations damage. 

Management should be concerned about the poss ibility of tourists being left with 
unfavourable impressions of facilities and having disappointing experiences. The focus 
should be to provide such amenities that the wonderful outdoor experience of the Park is not 
in any way detracted from, for any visitor. 

In the report Visitor satisfactions, impact perceptions and attitudes towards management 
options on the Tongariro Circuit Track (by Gordon Cessford Nov 1999, based on data 
obtained during the 93-4 and 94-5 summer seasons) the nine highest areas of di ssatisfaction 
were as follows: 

• Hut lighting (22%) 

• Hut cooking and facilities (19%) ** 
• Hut relaxation space (I 8%) ** 
• Drying facilities (14%) ** 
• Hut washing facilities (14%) 

• Hut bunk numbers (14%) ** 
• Campsite toilets (13 %) 

• Campsite rain shelters (12%) ** 

• Hut toilets (12%) 

Since this survey was gathered, most TNC hut sites have had toilet and washing facilities 
improved. However, the cramped physical conditions ** continue to be a major issue and no 
improvements have been made in this area at all. Yet hut usage continues to increase .. .. 
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Crowding levels and booking systems: 
Related to the issue of facility overuse in Tongariro Northern Circuit is the question of using 
a booking system. It is of interest to note that the Tongariro Northern Circuit was ranked third 
highest on the crowding levels of the 11 Great Walks surveyed in the 1993/94 summer 
season. The two with higher perceptions of crowding (Routeburn and Able Tasman) have 
s ince developed and implemented hut booking systems. It is perhaps time that Management 
began to consider this option for Tongariro Northern Circuit. 

By determining a threshold capacity Management would be able to predict, plan and prepare 
for a change in the style of facility management. 

Summary: 
With hardened campsites and huts with 26 bunks, an imbalance has been created. It is 
phys ically possible to sleep about 46 people but there is insufficient living space for this 
number. Hut congestion increases discomfort levels and vis itor dissatisfaction. Management 
needs to address thi s. 

Building larger, she ltered areas for visitors to sit, eat and socialise, would alleviate the 
immediate problem, however management will still need to identify a threshold level of use 
for the faciliti es. 

Comfort level is now paramount in determining a satisfactory level of use. Beyond this, use 
becomes overuse and comfortable becomes cramped. 

What is this current threshold or max imum acceptab le level of use? 
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Department of Conservation 
Te Papa Atawhai 

Tongariro Northern Circuit Summer Visitor Survey 

A survey of all overnight facility users is underway this summer. The aim is to get a detailed picture of the 
users of the overnight facilities to monitor the changing nature of both the user groups and trip patterns 
within the park. 

This survey is an important part of a bigger study looking at the increasing overnight facility use trends 
within the Tongariro Northern Circuit. The information gathered this summer is being used in the 
creation of the next Management Plan later this year. 

Your participation in this survey on your last night on the Tongariro Northern Circuit would be 
appreciated. J> ,, ,, 

CD ::s 
a. -· >< 
C, 
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TNC Summer Survey Summary and Helpful Hints 

They following points should act as a guide, use your judgement to change the method so it 
will work efficiently for you 

• The survey should only be given to those on their last night on the Tongariro Northern 
Circuit. The others will have an opportunity on their last night. 

• Be positive in presenting the survey. They are doing us a service by filling in the form. It 
will help with the management of the park as DoC will have a comprehensive picture of 
who is using the overnight facilities and the relative popularity of the different trip/route 
options. This survey is important in itself, but it is also part of a bigger study looking at 
the increasing overnight facility use on the TNC 

• If the survey is included with your checking of hut tickets it should take minimal extra 
time. Most of the surveys (and pens) should be returned to you as you progress around the 
hut/camp s ite. 

• The party leader may be willing to coordinate getting all of their party's surveys 
completed. 

• If one person is uncooperative, that it fine - thank them anyway, be polite and positive 
and move on. It may be possible to get their age group and nationality details from 
another group member. 

• The top box Group no. should be filled out when the survey is handed out. If the first 
group has 4 people and the group leader is happy to coordinate their group's surveys, 
hand the leader 4 surveys w ith the Group number I. If not busy you may be able to 
complete the s ite letter (eg W for Waihohonu) and date as you go. 

• It would be helpful for data entry and processing if the surveys came back ordered in their 
groups. Please fold the group leaders in half, map forward and the other group members 
ins ide. Please also scan the map to see that it makes sense. 

Group I (] •.... Group 2 ~ Group 3 ~ 
• Fill in your trip/d;;···co~nt sheet, and fold with all th~•·-i°~·rveys collected inside it. Bring 

this and all the completed··•s.µrveys out\with you an.d .... give them to Jimmy with your other 
Hut warden statistics. ···········•...... . \ .............. ....-'if!, ""Ti lllli - fold ~ "/' 

This should be the most complete set of tramper (overnight facility user) data ever collected. 
It should produce a comprehensive picture of the trampers, group/party composition, and trip 
patterns on the TNC. 

Thanks, your contribution is appreciated. 
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Tongariro Northern Circuit 
Summer Visitor Survey 

Additional Reading 

• Survey justification and background 

• Previous Great Walks' survey briefing notes 

• Examples of completed maps 
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Tongariro Northern Circuit Summer Survey 
The importance of this survey 

This survey is an integral part of a bigger detailed study looking at the changing nature of the 
user groups and the change in use patterns within the Tongariro Northern Circuit (TNC). It is 
important for management to have a picture of the increasing and changing use within the 
TNC in order to effectively cater for those using the overnight faci lities and to protect both 
the environment and the user's experience when using the overnight fac ilities. 

This survey provides an opportunity to effectively gather accurate and comprehensive 
information on: 

I. the current user group. Specifically it will identify who the users are, the party/group 
composition, and the level of experience of users 

2. trip patterns. The results will quantify the most popular trips and facility use 
combinations, as well indicating how these combine to form the current pressure on 
overnight facil ities. 

3. changing use. The same information was collected 7 years ago, so it will be possible 
to identify, quantify and document major changes in the users of the overnight 
facilities and their trip patterns 

The survey wi ll also create another set of data from which further changes can be monitored 
in the future. 

Background: previous survey. 

The original TNC Great Walks Survey form was substantially longer, consisting of four A4 
s ides packed about 90 questions and an attached map. The objectives of the original GW 
Survey were different but as this summer survey repeats a few of the questions a direct 
comparison can be made. This summer survey is substantially shorter (only 8 questions) and 
should only take a few minutes for participants to complete. 

Most of the following survey briefing notes have been taken from the 1993 in the Great 
Walks Survey training notes given to the task force green (TFG) surveyors. Nationally, most 
of the TFG surveyors had little prior association with DOC so much of what follows will 
already be understood and part of standard public relations procedures. 

Back in the 1993/94-summer season there was one TFG surveyor on the TNC but hut 
wardens at other huts collected the majority of the surveys. Jimmy, then a volunteer, helped 
collect surveys over the Christmas-New Year period at Ketetahi. 

The content and style of the questionnaire is designed to minimise the number of open-ended 
questions, and to be as short, simple and brief as possible. 
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Your role in the study 
Your role in this study is to hand out the questionnaires and collect them off people when they are 
finished. This sounds simple, but this role is vital to the study. You are the people who will be 
meeting the public, and who will be representing the Department in this study. It is very important 
that you establish a good atmosphere when you are dealing with the public. If they see you in a 
positive way, they will be more likely to do the questionnaire. You will enjoy it more as well. 

In all your dealings with the public, there needs to be a friendly, helpful and generally positive 
'attitude'. There are a few key points: 

• be friendly, helpful and positive. 

• they are doing us a favour, make them feel good about it. 

• explain what the study is for if they ask about it, and be positive. 

• try to encourage anyone who is not keen by emphasising how helpful their responses would be, 
and how the study is important. If they have a particular problem with it, see if you can sort it out. 

• don't worry if you can't answer all their questions, nobody knows it all. Anything major can be 
referred back to your managers. 

• if you strike a negative person, who will not agree to do the questionnaire, take the attitude that 
'the customer is always right'. Just thank them anyway and leave them feeling good. 

• help anyone who is having trouble understanding questions by explaining how they work and 
what they mean (watch out you don't accidentally tell them which answer to make). 

• don't let them do a single questionnaire for the whole group they are with, we want individual 
responses (that goes for couples as well). 

Overall, people are happy to do these sorts of questionnaires if they think it would help, and they don't 
feel their own use will be affected. From this you can see that your role is vital. So, how do you go 
about doing the actual survey work? 

Applying and collecting the questionnaire 
There are three stages to this: 

a) the approach and introduction; 

b) discussion of the study and questions about the questionnaire; and 

c) collecting the questionnaires back. 

The following general points can be made: 

a) Approach and introduction 
This is probably the most important thing you will be doing. It will set the tone of the interaction, 
and may make the difference between getting the questionnaire done or not. Take note of the entire 
'attitude' suggestions made previously, and try to make them feel good about doing it. 

Make sure you approach them in a situation where they have time and conditions to complete the 
questionnaire. Early evening in huts for example, where they are relaxing, preparing dinner, and while 
there is still sufficient light (make sure you have plenty of spare pens!). In this situation you can then 
approach each individual (or group if they are together), and introduce yourself. 

Once you have introduced yourself as a Department research assistant, and have told them about the 
survey and what it is about (briefly), ask them about their trip. You will have to fill in the information 
at the top of the questionnaire (see page 4). In some cases they will not be eligible for the survey (eg 
they have just started the trip, they are day visitors etc). 
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If they are not eligible, tell them why, thank them and move on. If they are, and they are happy to do 
it, leave them to it. If they are a little reluctant, encourage them as described earlier. We want to get a 
representative sample at the finish, so we want everybody selected to do it. 

b) Answering questions 
Some people will ask you questions about the reasons for the study, what some of the questions mean, 
and sometimes about things totally un-related to the survey. These notes will have provided you with 
some material to help you with such enquiries, and we are happy to answer any questions you may 
have which could help you with this. Please feel free to contact us about anything we can help you 
with. 

One thing, which may be a problem where there are many overseas people, is language. Most visitors 
will have enough English to get by. If language is a problem, see if there is anyone else who can help 
the person 's understanding of the questions. If you have time, try and work through it with them. We 
want to get everybody selected to fill a questionnaire. 

After a little time in the field , you will start to 'get a feel' for this, and you find you have more 
answers. But if you don't know, just tell them so and refer them to Department staff if it will help. 
Whatever you do here, stay posi tive about your role, and about the study. The main aim here is to get 
them to complete the questionnaire. So if someone has a problem, just do whatever you can to get 
them through it. 

c) Collecting the questionnaire 
This should be easy, as people will simply hand them back to you in most cases. You may be able to 
check their responses , to see if there are any problems with how they have marked the questionnaires 
(eg circled two numbers instead of one etc). If you can get back to them and fix these, the data-entry 
people will have a much more simple job. 

Some may ask if they can take the questionnaires with them, to be finished and returned later (drop­
off or postal) . A void this. Their intentions may be good, but it raises a high risk of non-returns. You 
should be staying around the site while they are filling the questionnaires out anyway, to answer 
questions and collect returns. You will find chatting to people while you wait is a good social and 
learning experience. 

At the end of each of your survey sessions, collect all the questionnaires you have got done, and bring 
them out to your manager. Then, we take over again. THANKS!!! 
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Survey Brief: 
Approaching people 
There are a number of questions you must be thinking about when you approach someone about doing 
this survey: 

1. Are they eligible? 

They must be on an overnight trip, and in most cases on their last night on the TNC. Exceptions to 
this are those heading to a hut that you know will not be staffed the following night.. For your part of 
the survey, the following conditions apply: 

2. What do I fill in at the top? 

The information required at the top right of the questionnaire is the: 

• Site: Where you are doing the survey, the first letter is sufficient; Ketetahi , Mangatepopo, 
Oturere or Waihohonu 

• Date (easy!). 

• Group no. To keep track of the number of groups filling in the survey each night. 
This number is important so we can gather information about the composition of 
the groups 

3. What is this study for, what is it to me, why should they help us with it? 

A good positive attitude and a friendly and relaxed style will be the easiest to do, and be the most 
effective. You also need to have a clear idea of the purpose of the study. Check the objectives of this 
study as shown below: 

• get a descriptive profile of visitors to the 'Great Walks' (who they are) 

• identify where they have gone on their trip and which facilities they have used 

• identify and quantify the change in use patterns and user groups 

When you have a good understanding of what the study is for, you will be able to use this knowledge 
to help curious people, or convince others who are suspicious of DOC's motives in doing the work. 
Most people will be happy to help anyway, but telling them this will help IF they are unsure. But don't 
spend too much time telling them these if they are happy to do a survey. 

4. Will they understand how the questionnaire works? 

It is very useful for you to be familiar with the questionnaire. It can make things very easy if you 
know clearly how each question works, and can easily explain it to others . A quick description of the 
questionnaire and it's questions will help, especially if you quickly show them through it (don't spend 
too long on it though). Be prepared to explain some questions more IF asked. Remember to be careful 
you don't tell them what they should be putting for their response though! 

Left Hand Side: simple, describe themselves, circle a number for how crowded they felt on the trip 
overall, and whether the trip was better or worse than expected 

Right Hand Side: only needs to be completed once for each group. This is relatively self-explanatory 
but some may want help or you to confirm that they have filled it in correctly. 

How can I do all this and not put them off? 

Just remember to be yourself, and be natural. Along with that, remember that your role is 
vital, and that the public will expect you to be professional. It won't take much practice to 
make it quite normal. Take your time early on, and remember all the hints. These are 
summarised on the next page. 
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Key Points To Remember 
Attitude: be friendly, helpful, natural, relaxed, and enjoy yourself (a good sense of 

humour is very helpful). 

Knowledge: remember what the survey is for, how their response wi ll help, and how 
their help matters. 

Questionnaire: remember what topics are in it, how to fill it out, what the questions 
mean. 

Eligible: check for who should do it, who should not, why? why one cannot be done for 
their whole group? 

Questions: answer if you can, refer to your immediate manager if you cannot, show them 
you are prepared to take some action (note their concern, and pass it on) 

Complaints: if they are annoyed by something, try and relate to their problem - but don't 
let them argue with you, show them how the survey is a chance to have their 
say, indicate that there is space on the back, give them more paper if they feel 
it strongly, show them their opinion counts, remember that you are only the 
DOC representative, not making it's policy! 

Negative people: rare, but if all your attempts fail, thank them anyway and move on, 
it's their problem, be nice anyway. 

Top line: remember to fill the details of SITE, DATE and GROUP NO. for each person 
(at the top right of the questionnaire). 
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Map Notes. 
Most groups travel plans will be straightforward and can be checked with a quick 
glance. The following two cases demonstrate the trickier situations where the party 
has split: 

Please check that they have: 

• indicated where and their 
direction of travel 

• circled the facilities used (hut or 
campground), and indicated the 
number of nights if stayed more 
than one night. 

If the party has been split between 
the hut and camping facilities 
please check they have indicated 
how the split has occurred 

Case 1 above is a party of 5 that spent 2 nights in Mangatepopo Hut and one night 
using the Ketetahi facilities, where two tented and 3 stayed in the hut 

I 

" 
\ 
'1 

) 

Case 2 is a party of 4 spending 3 nights on the TNC with the party splitting on two 
occasions with two walking to Upper Tama, and two climbing Ngauruhoe. They also 
travelled off trail heading up the Oturere Valley. 
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Appendix F 
Straight forward trips following the tracks and with the whole party using the same 
overnight facility. 

' " 

Two nights using huts (K and 
W) heading from Whakapapa 
to Ketetahi car park 

Three nights using huts (M, K 
and W) completing a c lockwise 
circuit from Whakapapa to 
Whakapapa 

Two nights using the camp 
grounds at W then K heading 
from Whakapapa to the 
Mangatepopo car park 
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Application Content 

1. DESCRIPTION 

The Tongariro Northern Circuit visitor survey is a one-page questionnaire designed to 
gather information about the overnight users. The form gathers basic demographic 
information, previous tramping experience and their impressions of their trip. Group 
characteristics, trip/route details and their mode of transport are also gathered. 

1.1. Justification 

It is important for park management to understand the changes in use patterns 
within the park. This survey has two main functions, namely the provision of 
information to DOC management so they may plan for future use and the 
opportunity for me to study an area of personal interest that partially fulfills the 
requirements of my masterate. 

1.2. Objectives 

Obtain an appropriate number of surveys to establish the current use patterns and 
user impressions within the park. It will be possible to compare the information 
gathered with that obtained approximately 7 years ago. 

1.3. Procedures for Recruiting Participants and Obtaining Informed 
Consent 

Overnight users are invited to complete the questionnaire on their last night on 
the TNC. All overnight users on the TNC are invited to participate during the 
survey period. 

1.4. Procedures in which Research Participants will be involved 

The survey participants complete part or all of a one-page questionnaire. 

1.5. Procedures for handling information and material produced in the 
course of the research including raw data and final research 
report(s) 

Every five to ten days the hut wardens bring the completed questionnaires out of 
the park. They are collected by the senior hut warden and sent to a DOC 
representative at Head Office Wellington via the secure overnight bag every 3 to 
4 weeks. I collect the completed surveys, code and enter the information onto my 
own computer. Progress reports are regularly produced and distributed to DOC 
staff and to my supervisor for comment. DOC management (Turangi) has 
requested to view my analysis and any recommendations prior to publication. 
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1.6. Procedures for sharing information with Research Participants 

This is not directly applicable. The participants are invited to complete the 
questionnaire so that the park management can plan for the numbers using the 
overnight facilities and their movement within the park. No personal details are 
being gathered to allow the direct reporting back to participants, nor was this ever 
considered appropriate to do so. 

1.7. Arrangements for storage and security, return, disposal or 
destruction of data 

This is not an issue as there is no potentially sensitive information being 
collected. The procedure for completed surveys coming to me is secure. At this 
stage it is considered that the data may be held for many years to allow for future 
comparisons. The original survey forms may also be stored in case they need to 
be referred back to at a later date. 

3. ETHICAL CONCERNS 

2.1. Access to Participants 

The Department of Conservation has given full approval for the conduct of the 
survey within the Tongariro Northern Circuit. This is demonstrated by their 
willingness to utilize their staff (Hut Wardens) as surveyors in the course of their 
daily duties. 

2.2. Informed Consent 

The participants are aware that park management will use the information for 
planning purposes. They are not aware of my involvement as a Massey student. 
Though early drafts of the survey included my involvement as a Massey student, 
the need to save space and keep things as simple as possible resulted in my 
involvement being taken off of the questionnaire. 

2.3. Anonymity and Confidentiality 

No personal information is being recorded that could link a completed 
questionnaire to any person. Administrative coding is often completed to allow 
the surveyor to keep track of the number of groups and the number of people 
within those groups surveyed on the night. Anonymity and confidentiality of the 
participants is ensured as the information gathered is grouped in such a way that 
no individual could be identified. 
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2.4. Potential Harm to Participants 

Not applicable. Participants are invited to complete a written questionnaire. 

2.5. Potential Harm to Researcher(s) 

Not applicable. Surveys are requested to invite overnight users to complete the 
survey. If they turn down the invitation the surveyor accepts this and goes on 
with their evening duties. 

2.6. Potential Harm to the University 

Not applicable. Due to the nature of the survey, the staff involved in data 
collection and the location of surveys, it seemed appropriate that only the DOC 
logo be placed on the survey forms. DOC management and the surveyors know 
who created the survey, and that I am completing the subsequent data analysis, 
reports and recommendations as a Massey student. The participants will not be 
aware of any relationship with Massey University unless they request the 
information specifically. 

2.7. Participant's Right to Decline to Take Part 

All participants have the right to refuse the invitation to complete the survey and 
they are not pursued if they decline. 

2.8. Uses of the Information 

There are two immediate functions of the data (i) the supply of information to 
DOC management for use in the business plan and (ii) in the process of providing 
this information, the analysis will aid in the completion of my masterate thesis. It 
is likely that the information will be stored for comparative purposes and monitor 
changes in use. 

2.9. Conflict of Interest/Conflict of Roles 

No conflicts are foreseen. 

2.10. Other Ethical Concerns 

This survey raises no ethical concerns. 
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3. LEGAL CONCERNS 

3.1. Legislation 

3.1.1. Intellectual Property legislation 

Approval has been obtained to use the DOC logo and map on the survey 
form. Various questions are being used from a larger survey completed 
seven years ago and approval has also been obtained for this. The design 
and layout of the questionnaire is my own. 

3.1.2. Human Rights Act 1993 

No known breaches: People are invited to participate. 

3.1.3. Privacy Act 1993 

No known breaches: no sensitive information is collected, and no 
information is collected that could identify any individual participating 

3.1.4. Health and Safety in Employment Act 1992 

No known concerns 

3.1.5. Accident Insurance Act 1998 

No known concerns 

3.1.6. Employment Contracts Act 1991 

No known concerns 

3.2. Other Legal Issues 

No other known issues 

4. CULTURAL CONCERNS 

No known issues 
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5. OTHER ETHICAL BODIES RELEVANT TO THIS RESEARCH 

5.1. Ethics Committees 

This application is not being referred to any other ethics committees. 
The survey has been accepted by the DOC sc ientist and management in 
Turangi, various other DOC staff and my masterate supervisor and no 
ethical issues have arisen. 

5.2. Professional Codes 

Approval has been obtained for the questionnaire to be completed on the 
DOC estate, and to utilize DOC staff located there. 

6. OTHER RELEVANT ISSUES 

I have no issues that I would like to discuss with the MUHEC. 
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Map: Route/Facility Coding Sheet for the 
Tongariro Northern Circuit 

I Route I Direction I Option !Code I Hut/Facility Options 

Tens Units (and thousands) 

Crossing 

Nort1/ from VC M K MK MOK 0 OK MO 

from Mcp 2 2 3 4 5 6 7 

Sout1/ to VC 3 

to Mcp 4 

--

Circuit 0 K MK MO MW MKW KO KW 

Clockwise~from vc 5 2 3 4 5 6 7 8 

from Mcp 6 

Anticlockwise~ to vc 7 KOW MKOW MKO MOW w ow 
to Mcp 8 9 1000 2000 3000 4000 5000 

Back Crossing 

/ North 9 0 K w KO KW/WK ow KOW 

South ✓ 10 2 3 4 5 6 7 

One-Hut Return 11 M/Mcp MNc K/Kcp K/Mcp WNc W/D Rd O/D Rd O/Mcp 

9 2 6 3 4 5 7 

Round The Mountain 12 w'] w'1 MK~ KW~ MW~ 0~ ~ MO~ 

2 3 4 5 6 7 8 

MW') K') MOW~ 

9 1000 2000 

Desert Road 
D Rd entry to VC direct 13 0 K w WO WK WM OK OM 

to VC via Red Crater 14 2 3 4 5 6 7 8 

to Mcp 15 

to Kcp 16 WKM WOKM OKM KM WOK WOM 

D Rd exit from VC direct 17 9 1000 2000 3000 4000 5000 

from VC via Red Crater 18 

from Mcp 19 

from Kcp 20 

Other 21 

Desert Rd Entry and Exit 22 



Appendix J 

*decode routine 
*This routine converts the trip (code) into trips and hut combinations. 
*I t assigns the entry and exit points for subsequent analysis 
* 
*This file should be read in conjuction with the 
* Tonagariro Northern Circuit Map :Route/Facility Coding sheet 
*as the sheet contains the codes which are being decoded 
*in this program 
* 
*The file NWB6 (or similar needs to be active, having all the appropriate 
* fields empty) 

survey_no = 0 
scan 
hut code= 0 
trip_code = 0 
replace survey_no with survey_no + 1 
survey_no = survey_no + 1 
replace trip with mapcode 

*Extract numeric trip code and hut use combination 
* trip_code is the route f ollowed 
* hut_code is the hut combination which is determined by the 
* trip pattern 
* 
replace nurn.....J)art with int(trip) 
nurn.....J)rt = nurn.....J)art 
exceeded= . F. 
if nurn.....J)art > 999 

replace Hut_code with int(num.....J)art / 1000) 
nurn.....J)rt = nurn.....J)art - hut code* 1000 
exceeded= .T. 

endif 

replace trip_code with int(nurn.....J)rt / 10) 
if .not. exceeded 

replace hut code with int(num.....J)art - trip_code*lO) 
endif 

*Assign the entry and exit point (depending on trip_code) 
*The call the routine which decodes the appropriate hut combinations 
* 
do case 

case trip_code = 1 
replace X with 1 
replace WVCi with 1 
replace KCPo with 1 
do Xhuts 

case trip_code = 2 
replace X with 1 
replace MCPi with 1 
replace KCPo with 1 
do Xhuts 

case trip_code = 3 
replace X with 1 
replace WVCo with 1 
replace KCPi with 1 
do Xhuts 

case trip_code = 4 
replace X with 1 
replace MCPo with 1 
replace KCPi with 1 
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do Xhuts 
case trip_code = 5 

replace C with 1 
replace WVCi with 
replace WVCo with 
do Chuts 

case trip_code = 6 
replace C with 1 
replace MCPi with 
replace WVCo with 
do Chuts 

case trip_code = 7 
replace C with 1 
replace WVCi with 
replace WVCo with 
do Chuts 

1 
1 

1 
1 

1 
1 

case trip_code = 8 
replace C with 1 
replace MCPo with 1 
replace WVCi with 1 
do Chuts 

case trip_code = 9 
replace Y with 1 
replace WVCi with 1 
replace KCPo with 1 
do Yhuts 

case trip_code = 10 
replace Y with 1 
replace WVCo with 1 
replace KCPi with 1 
do Yhuts 

case trip_code = 11 
replace ONE_HUT with 1 
do Ohuts 

case trip_code = 12 
replace RTM with 1 
do Rhuts 

case trip_ code = 13 
replace DRDi with 
replace WVCo with 
do Dhuts 

case trip_ code = 14 
replace DRDi with 
replace WVCo with 
do Dhuts 

case trip_ code = 15 
replace DRDi with 
replace MCPo with 
do Dhuts 

case trip_ code = 16 
replace DRDi with 
replace KCPo with 
do Dhuts 

case trip_ code = 17 
replace DRDo with 
replace WVCi with 
do Dhuts 

case trip_ code = 18 
replace DRDo with 
replace WVCi with 
do Dhuts 

case trip_ code = 19 
replace DRDo with 
replace KCPi with 
do Dhuts 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

case trip_code = 20 
replace DRDo with 1 

case 

case 

case 

case 

endcase 
endscan 
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replace MCPi with 1 
do Dhuts 
trip_code = 21 
replace OTHER with 1 
do Dhuts 
trip_code = 22 
replace DRDo with 1 
replace DRDi with 1 
do Dhuts 
trip_code = 23 
replace MCPo with 1 
replace MCPi with 1 
do Dhuts 
trip_code = 24 
replace WVCo with 1 
replace WVCi with 1 
do Dhuts 

*Tongariro Crossing hut combinations 

* 
procedure xhuts 
do case 

case hut_code = 1 
replace M with 

case hut_code = 2 
replace K with 

case hut code = 3 
replace MK with 

case hut_code = 4 

1 

1 

replace MKO with 
case hut_code = 5 

replace 0 with 1 
case hut code = 6 

1 

replace KO with 1 
case hut_code = 7 

replace MO with 1 
endcase 
return 

1 

*Ngauruhoe Circuit hut combinations 
* 
procedure chuts 
if .NOT. exceeded 
do case 

case hut_code = 1 
replace O with 

case hut_code = 2 
replace K with 

case hut_code = 3 
replace MK with 

case hut_code = 4 
replace MO with 

case hut_code = 5 
replace MW with 

case hut_code = 6 

1 

1 

replace MKW with 
case hut_code = 7 

replace KO with 
case hut_code = 8 

replace KW with 
case hut_code = 9 

1 

1 

1 

1 

1 

1 

replace KOW with 1 
endcase 
else 
do case 
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case hut_code = 1 
replace MKOW with 

case hut_code = 2 
replace MKO with 

case hut_code = 3 
replace MOW with 

case hut code - = 4 
replace W with 1 

case hut_code = 5 

1 

1 

1 

replace OW with 1 
endcase 
endif 
return 

•Back Crossing hut combinations 
• 
procedure yhuts 
do case 

case hut_code = 1 
replace O with 1 

case hut code = 2 
replace K with 1 

case hut - code = 3 
replace W with 1 

case hut_code = 4 
replace KO with 1 

case hut code = 5 
replace KW with 1 

case hut_code = 6 
replace ow with 1 

case hut code - = 7 
replace KOW with 1 

endcase 
return 

*"Other" hut combinations 

procedure ohuts 
do case 

case hut_code = 1 
replace M with 1 
replace MCPi with 1 
replace MCPo with 1 

case hut_code = 2 
replace K with 1 
replace KCPi with 1 
replace KCPo with 1 

case hut_code = 3 
replace W with 1 
replace WVCi with 1 
replace WVCo with 1 

case hut_code = 4 
replace W with 1 
replace DRDi with 1 
replace DRDo with 1 

case hut_code = 5 
replace O with 1 
replace DRDi with 1 
replace DRDo with 1 

case hut_code = 6 
replace K with 1 
replace MCPi with 1 
replace MCPo with 1 

case hut_code = 7 
replace O with 1 
replace MCPi with 1 
replace MCPo with 1 

case hut_code = 8 
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replace w with 1 
replace WVCi with 1 
replace WVCo with 1 

case hut_code = 9 
replace M with 1 
replace WVCi with 1 
replace WVCo with 1 

endcase 
return 

•Round Ruapehu hut combinations 
• 
procedure Rhuts 
replace WVCI with 1 
if .NOT. exceeded 
do case 

case 

case 

hut_code = 1 
replace WVCi with 1 
replace W with 1 
replace RTMo with 1 
hut_code = 2 
replace W with 1 
replace RTMi with 1 
replace WVCo with 1 

case hut_code = 3 
replace MKW with 1 
replace RTMo with 1 
replace WVCi with 1 

case hut_code = 4 
replace KW with 1 
replace RTMi with 1 
replace WVCo with 1 

case hut_code = 5 
replace MW with 1 
replace RTMo with 1 
replace WVCi with 1 

case hut_code = 6 
replace 0 with 1 
replace RTMo with 1 
replace WVCi with 1 

case hut_code = 7 
replace 0 with 1 
replace RTMi with 1 
replace WVCo with 1 

case hut_code = 8 
replace MO with 1 
replace RTMo with 1 
replace WVCi with 1 

case hut_code = 9 
replace MW with 1 
replace RTMi with 1 
replace WVCo with 1 

endcase 
else 
do case 

case hut_code = 1 
replace K with 1 
replace RTMi with 1 
replace WVCo with 1 

case hut_ code = 2 
replace MOW with 1 
replace RTMo with 1 
replace WVCi with 1 

endcase 
endif 
return 

*Desert Road hut combinations 
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procedure dhuts 
if . NOT. exceeded 
do case 

case hut_code = 1 
replace 0 with 

case hut code - = 2 
replace K with 

case hut_code = 3 
replace w with 

case hut _code = 4 
replace ow with 

case hut _code = 5 
replace KW with 

case hut code = 6 
replace MW with 

case hut _code = 7 
replace KO with 

case hut _code = 8 
replace MO with 

case hut code - = 9 

1 

1 

1 

replace MKW with 
endcase 
else 
do case 

1 

1 

1 

1 

1 

1 

case hut_code = 1 
replace MKOW with 1 

case hut code= 2 
replace MKO with 1 

case hut code= 3 
replace MK with 1 

case hut_code = 4 
replace KOW with 1 

case hut code= 5 
replace MOW with 1 

endcase 
endi f 
return 

Appendix J 
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Appendix K 
Tongariro Northern Circuit Overnight Visitor Survey­
Opening Analysis 

The following analysis is from the first 238 
surveys returned to Turangi by 
17 January 2001. There is an initial bias due 
to four more days of survey returns f rom 
Waihohonu ( at 26 days) over the other sites, 
but this will come right with time. 

Survey returns 

The survey rate is lower than my initial 
estimate of 8 per night per site during the busy 
period. This should not affect the results at all 
as the final analysis wil l look at the 
relationship of weather with use. The weather 
may al ready have a bearing on the results. 
Jimmy commented that use was down by 
about 800 bed-nights on last season. 

So far the highest number of survey returns o n 
a g iven night from any site has corresponded 
w ith large groups. Waihohonu's highest 
number of surveys collected on one night was 
I 6, which included a group of 9, and the 13 at 
Oturere included a group of IO. The maximum 
number of groups completing surveys at a site 
on a given night so far has been 6 result ing in 
10 surveys. Waihoho nu is currently averaging 
about 5 surveys per night. 

Surveys 
per night K M 0 w 
max IO 7 13 16 
median 2 I 0 4 
mm 0 0 0 0 
average 2.8 1.9 1.4 4.8 

Site returns and site use 

Almost half of the surveys returned to date 
have come from Waihohonu. This proportio n 
may drop with time but it is likely to remain 
higher than the other huts due to its location 
being: 

( i) the last hut on the clockwise circuit of 
Ngauruhoe (one of the most popular 
trips) combined with it being a 
relatively long way from the 
Whakapapa Visitor Centre (this 
dis tance being a good day's walk for 
most groups) 

(ii) on the Ruapehu c ircuit 

Despite the high number of surveys collected 
from Waihohonu, the overnight use given in 
the maps (or trip patterns) indicates that 
Waihohonu's use is about the same as Ketetahi 
and Mangatepopo. Oturere's surveyed use is 
currently about half that of the other three 
huts. 

Survey Number Percentage Site Percentage 
site collected of those overnight use 

collected use 

K 56 24% 111 26% 

M 34 14% 118 28% 

0 32 13% 69 16% 

w 116 49% 125 30% 

Total 238 423 

Route/trip patterns 

The surveys so far indicate that the most 
popular overnight trip on the TNC is the 
Ngauruhoe circuit. Travelling in a clockwise 
direction is preferred (94%) fo llowing the 
traditional direction for the start of the 
Tongariro Crossing. Many unsolici ted 
comments have indicated the tracks of the 
Tongariro Crossing have been crowded but not 
crowded on the rest of their journey. Those 
completing the c ircuit account for more than 
half of the surveyed overnight facility use to 
date. This is due to the re latively long trip 
length with 86% staying more than one night. 

Freq. Use Use 
Route Freq. percent nights percent 

Circuit 104 44% 252 57% 

Crossing 50 21 % 7 1 16% 

One-hut return 32 13% 45 10% 

Other: mainly D.Rd 25 11% 29 7% 

Around Ruapehu 20 8% 29 7% 

Back Crossing 7 3% 14 3% 

Grand Total 238 440 

Thank you for your support to date 
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Tongariro Northern Circuit Overnight Visitor Survey -
Analysis update - 2 

The following analysis is from the first 462 
surveys. Two additional bundles of surveys had 
arrived in Wellington by 16 February 2001. 
(Thanks Jimmy!) 

The users of the TNC overnight 
facilities: 

Gender and age breakdown 

The surveys indicate a higher proportion of 
males (54%) to females (45%) use the overnight 
facilities on the TNC. This gender imbalance is 
caused by slig htly higher numbers of males in all 
age groups 30 years and above. The two 
youngest age groups, Under-20 and 20-29, are 
evenly split gender wise and these groups make 
up 61 % of the overnight users. 

Age\Gender Male Female Total Age 
percent 

Under 20 24 23 47 10% 
20-29 118 117 236 51 % 
30-39 55 38 93 20% 
40-49 28 16 44 10% 
50-59 17 10 27 6% 
60+ 9 4 13 3% 

Total 251 208 462 
Gender 54% 45% percent 

Comparison/further research: A gender by age 
group breakdown was not produced in the Great 
Walks Survey (GWS), though I hope to access 
this data in the near future for a direct 
comparison. The GWS reported a 61 % male to 
39% female split. This would indicate that the 
gender imbalance is now lessening. 

Nationality b/down by gender 

The nationality breakdown by gender presented 
here includes the GWS figures for comparison. 
The two biggest changes are the decrease in the 
proportion of Germans and the increase in users 
from "Other European" countries. Jimmy's 
annual reports give a more detailed picture of the 
changing composition of the overnight facility 
users with regards to nationality. 

Approximately half of the gender imbalance is 
caused by NZ users with the next greatest gender 
imbalance coming from Other Europe and Great 
Britain. 

Nationality M F blank Total T% GWS 

New Zealand 94 74 168 36% (40%) 

Germany 31 34 65 14% (21%) 

Other Europe 29 15 54 12% (3%) 

Great Britain 30 22 52 11 % (10%) 

Israel 12 12 24 5% (1%} 

Australia 14 9 23 5% (5%) 

Netherlands 10 12 22 5% (3%) 

United States 13 7 1 21 5% (7%) 

Switzerland 8 6 14 3% (4%) 

Canada 6 5 11 2% (2%) 

Japan 1 1 0% (1%) 

blank/other 3 2 2 7 2% (0%) 

Grand Total 251 208 3 462 

Experience b/down by gender 

Half of those surveyed indicated having little 
(I to 5) or no previous experience of similar 
overnight trips. This is comparable to the 52% in 
the GWS. A few overseas visitors qualified their 
response of little experience by writing " in New 
Zealand" alongside, leaving the question of their 
overseas experience. As many countries do not 
have, or offer, access to huts in their back 
country, the question may not be getti ng the 
intended info rmation. 

The less experienced users have a fa irly even 
gender split, however those surveyed reporting a 
high to very high level of experience tended to 
be male. 

Number of Male Female Total previous trips 
0 28 31 59 13% 

1-5 80 89 169 37% 
6-10 30 26 57 12% 
11-20 38 28 66 14% 
21-50 38 19 57 12% 

50-100 16 8 24 5% 

100+ 17 5 22 5% 
Blank 4 2 8 2% 
Total 251 208 459 

Feedback, general comments or requests for specific 
analysis are welcome. Send to Olsend @xtra.co.nz 

My next update should include an analysis of the 
surveyed transportation (eg 45% arrive and/or leave 
by their own transport) and a breakdown of the 
relative use of entry and exit points on the TNC. 



Tongariro Northern Circuit Overnight Visitor Survey-Analysisupdate-3 
The following analysis is from the first 739 surveys. Only 5 
surveys have come in with incomplete maps: these 5 were 

ignored in the generation of the figures opposite. 

The survey returns indicate that 60% of all 
overnight visitors stayed a night at the 
Mangatepopo. Similarly 59% stayed at Ketetahi 
and 60% stayed at Waihohonu. Only 30% stayed 
at Oturere. 

The directional movement map indicates that the 
track most walked by overnight facility users is 
the section between Emerald Lakes and Ketetahi. 
This is due to the 32% of overnight users that 
including Ketetahi in their circuit (thus having to 
backtrack and being counted for both directions). 
The 32% of overnight users (equating to 57% of 
those completing the circuit) surprised me as I 
expected less due to the Ketetahi Springs being 
out of bounds. It will be interesting to compare 
these results with the surveys from 7 years ago. 

Transportation data for surveyed visitors indicates 
that: 
• 48% used commercial operators (33% for both 

directions) 

• 44% used their own car (34% for both directions) 

• 9% hitchhiked (3% both directions) 

• 8% where dropped off or collected by friends (4% both 
directions) 

• 4% selected other (2% both directions) 

• 8% included at least one non-response (2% both 
directions) 

Lake Directional movement of 
those using the overnight 
facilities on the Tongariro 
Northern Circuit 
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If I find time and space in my next analysis I will include a breakdown by road-end. 
Feedback, general comments or requests for specific analysis are welcome. Send to Olsend @xtra.co.nz 
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Summary TNC Results [Summer Survey 2000/0 1] 

These results are from 1090 surveys completed by overnight facility users on 
their last night on the Tongariro Northern Circuit (TNC) between 22/ 12100 
and 16/04/01. A more detailed breakdown of the interrelationships between 
their survey responses will follow ... 

• Gender: Male 55% Female 45% 

Nationalit - - - --·- - -

(/) 
"O "O "O C >- C C 

-~ 
C 

$ "O C "' "' "' "' C C "' ~ 
Cl) 

~ ~ "O iii Ql C ~ .!!! E ~ a. 
"' ai N "O iii ~ 

Ql 0 ui .c <i: C Ql "' Ql "' Ql .c ~ 
:J ai (/) J ~ "i ~ a. .c 

z ~ 5 in co 0 {_IJ => <i: z => (/) ..<J1 (/) -, 

33% 14% 13% 7% 6% 6% 5% 4% 4% 4% 2% <1% 1% 

• A _ .. 2e grou > 

Age < 20 20-29 30-39 40-49 50-59 60+ 

Percent 9% 48% 24% 10% 6% 2% 

• Have you done this trip before? Yes 13% No 87% 

H _ow many overm - __ .,.._ ----- ------ --- · - - - - - --- _,,, __ ___ ., · ht trios like this h d beforo? 

Experience 0 1-5 6- 10 I 1-20 2 1-50 5 1- 100 100+ 

Percent 13% 37% 14% 14 % 13% 4% 4% 

Did you feel crowded on this trip? 

Not at all Slightly Moderately Extremely Multiple 
crowded crowded crowded crowded entry 
l 2 3 4 5 6 7 8 9 * 
17% 13% 16% 9% 7% 8% 11 % 4% 5% 10% 

Overall, I expected that there would be: more people 27% 
the same number of people 4 1 % less people on this trip 32% 

Was this trip better or worse than you expected it would be? 
25% 34% 30% 10% 2% 

Very much A little It was just A little Very much 
better than I better than I like I worse than I worse than I 

expected expected expected expected expected 

Group/Party Details Analysis update - 4 

How many in your group: 

Group 
I 2 3 4 5 6 7 8 9 10+ size 

Percent 15% 43% 12% 11 % 4% 5% 2% 1% 3% 4% 

Number of nights on the TNC: 

Night(s) I I I 2 I 3 I 4 
Percent 33% I 42% I 23% I 2% 

Transport to and from the Entry and exit points 
track entrance 

To From In Out 

Own car 45% 42% WhakaJ.)_apa 52% 61% 
Friend dropped 

6% 5% off /picking up 
MangateJ.)_OJl.O 36% 7% 
Ketetahi 6% 28% 

Hitch hike 4% 7% Desert Road 5% 3% 
Commercial 

43% 42% operators 
Round 

1% 2% Ruapehu 
Other 2% 4% 

Trip pattern/route taken: 

Route Percent 

Circuit 53% 

Crossing 25% 

One-hut return 10% 

D-Rd entry/exit 5% 

Back crossing 3% 

Around Ruapehu 
3% entry/exit 

Other 1% 

Comments/feedback or special requests for analysis are most welcome. Please send to 
Olse11d@.rtra.co.11:: 
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Tongariro Northern Circuit Overnight Visitor Surveys -Comparison1994and2001 

This map shows the proportion of 
overnight facility users using the 
individual track sections and entry and exit 
points for the Tongariro Northern Circuit. 
The 1993/4 figures are also given for 
comparison. Three main changes are 
notable: 

i) a two fold increase in those moving in 
a clockwise direction from Emerald 
Lakes back to Whakapapa Village 

ii) the number of overnight facility users 
entering from Ketetahi carpark is less 
than a third of the previous survey 
along with a 40% decrease in the 
proportion exiting that way 

iii)a drop in those completing the circuit 
moving in an anticlockwise direction. 

There has been a shift in where the 
majority of overnight facility users spend 
their final night on the Tongariro Northern 
Circuit. This shift is reflected in Table I 
below, which shows that almost half of the 
overnight facility users are now spending 
their last night at Waihohonu whereas 
seven years ago it the majority left from 
Ketetahi. 

Table 1: The proportion of 
surveys collected from each site 
Site 2001 1994 
Mangatepopo 15% 19% 

Ketetahi 26% 57% 

Oturere 10% 6% 

Waihohonu 49% 18% 

Directional movement of those 
using the overnight facilities on 
the Tongariro Northern Circuit 
Comparison 2001 % with (1994%) 
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Tongariro Northern Circuit Overnight Visitor Surveys -Comparison1994and2001 

The proportion of overnight facility users 
staying at each site is given in table 2 below. 
Ketetahi shows the greatest decrease in use. 
This decrease is probably due to the two 
factors: 

i) Ketetahi springs being out of bounds 

ii) the users impression that the Ketetahi site is 
overcrowded. (ref. Jimmy's email 11 May) 

Table 2: The proportion of 
overnight facility users staying at 
each site 
Site 2001 1994 
Mangatepo_Qo 47% 47'¼: 

Ketetahi 56% 73'h; 

Oturere 31 % 181½.-

Waihohonu 55% 35% 

Statistically, there are two major changes in 
overnight use patterns on the TNC that have 
contributed to the decreased proportional use 
of Ketetahi. Firstly the reduced frequency of 
Ketetahi's use as a "One-hut return" route, and 
secondly the most popular route for overnight 
facility users has changed from the Crossing lo 
the Circuit. These are outlined in more detail 
below. 

The 1994 surveys indicated nine percent of 
overnight facility users were categorised as 
"Ketetahi One-hut return"; entering and exiting 
via the Ketetahi car park and staying only al 
the Ketetahi facilities. In the recent survey this 
group only represented only three percent of 
those surveyed. 

The change in the most popular overnight 
route (table 3) has indirectly reduced the 
proportion of those staying at Ketetahi. Over 
80% of those completing the Crossing continue 
to stay at Ketetahi, whereas the proportion of 
those completing the C ircuit staying at 
Ketetahi has dropped from 68% in 1994 to 
54% in the recent survey. 

Table 3: Trip patters/route taken by 
overnight facilit v users 
Route 2001 1994 
Circuit 53% 28% 
Crossinq 25% 40% 
One-hut return 10% 13% 
Desert Road 

5% 4% entry/exit 

Back Crossing 3% 5% 
Around Ruapehu 

3% 5% entry/exit 
Other: Non 

1% 4% Standard 

Table 4 shows the change in the composition 
o f those staying overnight at Ketetahi. In 1994 
the largest overnight user group of the Ketetahi 
faci lities were those completing the crossing 
and they made up 47% of the total Ketetahi 
use. The Circuit users only made up 26% of 
the Ketetahi users. The recent survey results 
show the primary user group are those 
completi ng the C ircuit with 5 1 % of total 
Ketetahi use, and Crossing users only account 
for 37% of Ketetahi 's overnight use. 

Table 4: User group composition for 
those staying overnight at Ketetahi 
Route 2001 1994 
Circuit 51% 26% 
Crossinq 37% 47% 
One-hut return 5% 12% 
Desert Road 2% 4% entry/exit 

Back Crossinq 4% 5% 
Around Ruapehu 1% 2% entry/exit 
Other: Non 

1% 3% Standard 

The change in the most popular route has 
brought about a natural increase in the number 
of bed-nights, as those completing the c ircuit 
tend to require, o n average, a greater number 
of nights. So the increase in TNC bed-nights 
for the season may not be entirely represent an 
increase in number of different people using 
the overnight facilities. 

The surveys indicate that overnight facility 
users are currently staying longer and using 
8% more facilities than 7 years ago, 
representing an increase in bed-nights of 
approximately 1 % per year. 

Feedback, general comments or requests for 
specific analysis are welcome. Send to 
Olse11d@x1ra.co.11;: 

Analysis Update-5, Page 2 of 2 
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Appendix P 
Tongariro Northern Circuit Overnight Visitor Survey 2001: 
Analysis update 6: Crowding and trip expectations 
Three questions in the survey contained a subjective 
component. All three of these questions are directly 
comparable with those fro m the CW survey. 

The f irst two of these questions ideally need to be 
cross-referenced with the numbers on the circuit 
tracks at that time. However, even without this they: 
(i) give a general indication of what the overnight 
facility users are experiencing and (ii) give an 
indication of the satisfaction level relating to the 
numbers of people on the circuit. 

The third question is very general but gives and 
indication of how enjoyable they fo und their 
experience. This is where the analysis begins. 

Responses to all 3 questions showed no significant 
difference between the genders but all showed highly 
sigmficant differences in route/trip pattern. 

Was the trip better or worse than 
expected? 

The vas t majority (89%) of the surveyed 
overnight fac ility users reported that their visit 
was at leas t as good as ex pected, and the 
majority (59%) fo und their visit was better than 
expected. These results are the same as those 
obtained in the Great Walks (GW) survey. 

Question Response 
Route Taken 1 2 3 4 5 Total 
Circuit 136 231 159 34 1 561 .................... , .................... _ ....................... ·- .... ··-······ 

. grgssin.g .... 77 76 74 29 9 265 
One-hut return 23 20 33 23 10 109 
Other: mainly D-Rd 11 18 21 6 56 

. Back cros~in.g 6 12 9 7 34 -· 
Around Ruapehu 5 6 15 5 31 
Other: NS 5 1 4 10 
Total 263 364 315 104 20 1066 
Percent 25% 34% 30% 10% 2% 

Of the 12% registering their visit was worse than 
expected at least one third qualified their 
response by stating that it was due to the 
weather. 

The route One-hut return had the highest level 
of dissatisfaction with 30% indicating that their 
visit was worst than expected. All 10 in this 
category responding very much worse than 
expected stayed only at Mangatepopo. However 
this was misleading as (i) many had attempted to 
get over Red Crater to the another hut but had to 
retreat due to extreme weather conditions (i.e. 
one hut return was not their intention) and (ii) 
all 10 of these survey forms clarified that their 
response was due to poor weather conditions. 

Crowding responses 

As discussed in an earlier update, 10% of those 
surveyed gave a multiple response, where each 
clearly distinguished between track sections on 
the Tongariro Crossing versus the rest. Ideally it 
would be desirable to quanti fy the impacts of the 
relatively large numbers of day users on the 
overnight users experience. 

Excluding the multiple responses 18% of those 
completing the cross ing experienced extreme 
crowding (8 and 9) compared with only 7% on 
the Circuit. Again time of season and weather 
conditions may also pl ay a part in thi s, and cross­
references with hut occupancy rates may be 
benefic ial. 

Crowdinq response 

Route 1 2 3 4 5 6 7 8 9 M 

Circuit 62 65 93 62 45 63 50 21 11 87 

Crossing .. 49 31 39 17 20 13 42 17 30 9 

One-hut return 40 16 15 5 4 3 12 3 9 1 

Other: mainly D-Rd 8 14 11 1 3 5 8 4 1 2 ............... ·--···· ·•· ... --··· 

Back crossing 6 5 2 5 2 3 7 1 1 2 ... ..... .......... -········ .. .. .. ... ............ 

Around Ruapehu 12 6 8 2 1 2 1 1 
·····-·" 

Other: NS 2 1 3 1 1 1 1 

Total 179 138 171 93 76 90 120 46 53 102 

Percent 17% 13% 16% 9% 7% 8% 11 % 4% 5% 10% 

1993/4 GW cmp 15% 16% 21 % 11 % 10% 12% 9% 3% 2% 

Comparisons with fi gures presented in the GW 
survey report show a slight increase in overall 
percentage crowding (up 2% to 70%). This result 
still fa lls in the more than capacity judgement 
by Shelby et al. and I have repeated the 
comments below. 

"Studies and management are necessary to preserve 
recreation experiences, especially if low visitor 
impacts ( social/physical) are important components. 
Immediate management to control use-levels at 
around 65% level of crowding conditions may be 
considered as an option. Research may be needed to 
establish more long-term solutions " 

From Gordon Cessford 's GW report Visitor 
satisfactions, impact perceptions and attitudes toward 
management options on the Tongariro Circuit Track, 
page 54. 

It is interesting to note that the two other Great 
Walks that were also classified in this category 
in the GW survey have since introduced booking 
systems. However a booking system on the TNC 
may help to minimise hut congestion but it will 
not address the impacts of day use numbers on 
the Crossing. 

Total 

559 

267 

108 

57 

34 

33 

10 

1068 



Appendix Q 

Tongariro Northern Circuit Overnight Visitor Survey 
Analysis update 7a. Walks by day: where from, where to, and what they were up to 

This update looks at the movement of overnight facility 
users within the TNC between facilities. Each hut 
site/faciliry has percentage breakdowns of where they 
came f rom that day, where they went the next day, and the 
route or trip pattern they followed. 

Each day's trip has been shortened to the first letter of 
each site facility, with road-end facilities ending with Cp 
for Car park, or Vcfor the Visitor Centre at Whakapapa. 
Each movement is directional as M-K represents the day's 
movement from Mangatepopo to Ketetahi, whereas K-M is 
the movement from Ketetahi to Mangatepopo. 

Mangatepopo overnight users 

502 ( 4 7%) of the 1079 completed surveys containing 
trip patterns stayed overnight at this facility. The 
following tables indicate that two thirds of those 
staying at Mangatepopo arrived via the ditch (the 
track between Whakapapa and Mangatepopo). Sixty 
five percent of those who stayed at Mangatepopo 
spent the next night at another facility in the TNC, 
and on departure, the most popular destination was 
Kete tahi. 

Arrived % of those 

from using this 
facility 

% of those 
Went to using this 

facility 
Route 

WVc-M 68% M-K 42% Circuit 
MCp-M 15% M-WVc 19% Crossing 
0-M 7% M-0 18% One-hut 
K-M 6% M-MCp 9% return 

W-M 3% M-KCp 7% All others 
KCp-M 1% M-W 5% 

Over half (58%) of the Mangatepopo overnight 
fac ility users were completing the Circuit. 

% of those 
using this 

facility 

58% 
25% 

11% 

6% 

Ketetahi overnight users (602 surveys. 
56%) 

Approximately 80% of those staying at Ketetahi 
arrive via the Mangatepopo Valley. Just over 50% of 
Ketetahi' s overnight users are spending the next night 
at another faci lity within the TNC. 

Arrived %of those 

from using this 
facility 

Went % of those 

to using this 
facility 

% of those 
Route using this 

facility 

MCp-K 37% K-KCp 42% Circuit 51 % 

M-K 35% K-W 39% Crossing 37% 

WVc-K 8% 

KCp-K 8% 

K-0 7% 

K-M 5% 

One-hut 
5% return 

W-K 8% K-WVc 4% Backxing 4% 

Other 4% K-MCp 2% All others 4% 

Oturere overnight users (334 surveys, 3 1 %) 

With just under one third of all overn ight facility users 
staying the night at 0turere, this is the least popular 
overnight destination on the TNC. Over half of those 
staying here overnight came up the Mangatepopo Valley 
that day, with approximately equal numbers (a quarter of 
the total use each) coming directly from Mangatepopo and 
from the Mangatepopo Car Park. Over half who stay 
overnight have a short trip to Waihohonu the next day. 
Almost three quarters of those staying overnight are 
completing the circuit. 

Arrived % of those 

from using this 
facility 

Went % of those 

to using this 
facility 

% of 

Route those 
using this 

facility 

M-0 28% 0-W 53% Circuit 72% 

MCp-0 24% 

WVc-0 16% 

0-WVc 16% 

0-M 10% 

D.Rd entry 
12% and/or exit 

K-0 14% 0-K 6% Back xing 7% 

DRd-0 11 % 0-KCp 5% Crossing 4% 

W-0 7% 0-Drd 5% All others 4% 

All others 3% 0-MCp 4% 

Waihohonu overnight users cs96 surveys. ss%> 

For overnight facili ty users completing the circuit 87% 
spend a night a Waihohonu, and they make up 83% of this 
faci lity's total use. Approximately three quarters of those 
staying here have spent at least one night on the TNC 
already and for 86% of those staying here, it is their final 
night on the TNC. 

Arrived % of those 

from using this 
facility 

% of those 
Went to using this 

facility 

% of those 
Route using this 

facility 

K-W 39% W-WVc 81 % Circuit 83% 

0-W 30% W·K 8% Around 
5% Ruapehu 

WVc-W 19% W-0 4% Back xing 5% 

M-W 4% W-RTM 3% All others 8% 

DRd-W 3% W-M 3% 

All others 5% W-Drd 2% 

Next weekend I will endeavour to complete Part b of this 
update, which should contain the entry/exit point 
information similar to that provided here. 

Feedback, general comments or requests for specific analysis are 
welcome. Send to Otsend@xtra.co.nz 



·Appendix R 

Tongariro Northern Circuit Overnight Visitor Survey 
Analysis update 7b. Walks by day: where from, where to, and what they were up to 

TNC access points: where overnight 
facility users enter and exit 

Unlike the faci lities within the TNC, the access 
points/road ends have differing numbers of overnight 
facility users going into the TNC compared to those 
departing via that point. The crosstab below of entry 
versus exit point shows that only 43% of overnight 
faci lity users enter and exit via the same point. 

Exit point 

WVc KCp MCp DAd ATM 

WVc 35% 13% 0% 1% 2% 52% 
C: MCp 21% 12% 3% 36% ·g_ 
2:- KCp 2% 3% 1% 6% 
C: 

DAd 1% 2% 2% 5% LU 

ATM 1% 1% 

61% 28% 7% 3% 2% 100% 

The two most popular trip patterns, the circuit and 
the crossing, contribute to the differing use of entry 
and exit points on the TNC. For the largest overnight 
user group, those completing the circuit, 60% enter a t 
Whakapapa Village and 40% enter a t the 
Mangatepopo car park. 99% of those completing the 
circuit exit at Whakapapa. Overnight facility users 
completing the crossing also boost the numbers 
entering at Mangatepopo car park and leaving at 
Ketetah i car park. 

Access/Entry Points 

WVc MCp KCp DRd RTM 

Circuit 31% 21% 0% 53% 
Crossing 11% 12% 2% 25% 

Q) 

:5 One-hut return 4% 3% 3% 10% 0 a: 
0-Rd users 1% 0% 4% 5% 

All Others 4% 1% 1% 7% 

52% 36% 6% 5% 1% 100% 

Exit Points 

WVc KCp MCp DRd RTM 

Circuit 52% 0% 0% 53% 
Crossing 1% 23% 1% 25% 

.Sl 
One-hut return 4% 3% 3% ::, 10% 0 a: 
0-Rd users 1% 2% 2% 5% 

All others 2% 2% 2% 7% 

61% 28% 7% 3% 2% 100% 

Whakapapa Village/Visitor Centre 
(in 52%, out 61 %) 

Whakapapa is the single most popular access and exit 
point for the TNC overnight facility users. This 
access point contributes over half (52%) of those 
entering the TNC and over three fifths (61 % ) of those 

departing. The dominant di rection into and out of the TNC 
at Whakapapa follows the clockwise movement around the 
circuit. 

Entering TNC: % of those 
entering using where to 

this point 

Leaving TNC: % of those 
leaving using where from 

this ooint 
WVc-M 61% W-WVc 74% 

WVc-W 20% M-WVc 14% 

WVc-O 9% O-WVc 8% 
WVc-K 9% K-WVc 4% 

For those entering from Whakapapa 79% walk the ditch, 
and almost 80% of these stay the ir first night at 
Mangatepopo. For the 21 % entering via the Tama Saddle 
95% spend their first night at Waihohonu. 
For those leaving the TNC through Whakapapa 82% came 
out via the Tama Saddle, and 74% have come directly from 
a night at Waihohonu. 

Mangatepopo car park (in 36%, out 7%) 

Over 80% of the overnight fac ility users entering from the 
Mangatepopo car park head over Red Crater to another 
facility that day. The majority of these are heading to 
Ketetahi for their first night. 

Entering TNC: % of those 
entering using where to 

this point 

Leaving TNC: % of those 
leaving using where from 

this ooint 
MCp-K 56% M-MCp 62% 

MCp-O 20% O-MCp 20% 

MCp-M 19% K-MCp 18% 

MCp-W 4% 

Ketetahi car park (in 6%, out 28%) 

The majority (83 %) of the overnight faci lity users exiting 
via the Ketetahi car park spent their final night at Ketetahi . 
The numbers entering from the Ketetahi car park are small 
relative to the previous two entrances, however 78% spend 
the night at Ketetahi and most of these exit the same way 
the next day. 

Entering TNC: % of those 
entering using where to 

this ooint 

Leaving TNC: % of those 
leaving using where from this point 

KCp-K 78% K-KCp 83% 

KCp-O 11% M-KCp 11% 

KCp-M 10% O-KCp 6% 

KCp-W 2% 

The Desert Road (DRd) and the Round the Mountain Track 
(RTM) entry/exit points have not been analysed here due to 
their relatively low use . 

Feedback, general comments or requests for specific analysis are 
welcome. Send to Olsend@xtra.co.nz 



Appendix S 

* This DBase IV program works out the daily overnight use from 
* the database file containing the Great Walks pass butts (pbOl) . 
* The results are stored in the pre-dated use file (pb-gusel) . 
* 
* 
* the logic: 
* 
* 
* 
* 
* 

reads in the number of nights from the pass-butt (a->nights) 
then locates the pass butt start date in the results file 
adds one nights use to the appropriate output field the 
records the total number of people (num_p), number of hut 
or camping users (num_hut / num_camp) or the number of adult 
or youth users (num_adults/num_youths) as desired. 

* 
* 
* 
* 

The program adds one to each result field while the pass is 
still active and counts down the number of nights remaining 
(rep_it) 

* 
* To select only one nationality use the corresponding 
* nationalit (if/endif) lines below (currently set up to 
* select the NZ use if activated) . 
***************************************** opens the database files 
use 
select 2 
use 
select 1 
use pb-gusel in 2 order date 
use pbOl 
rep_it = 0 
* 
************* **************** ********** 
scan 

? recno () 

repeat for all pass butts 

* ################## use next line if only want NZ use 
* if nationalit = "N" 

rep_it = a->nights 
select 2 
seek(a->start_dt) 
do while rep_it > 0 

replace num_p with num__p + 1 
* ################## use next 5 lines if want hut / camp breakdown 
* 
* 
* 

if a->type = "H • 
replace num_hut with num_hut T 1 

else 
* replace num_camp with num_camp + 1 
* endif 
* ################## use next 5 lines for adult / youth breakdown 

if a->Y_A = "a" 
replace num_adults with num_adults + 1 

else 
replace num_youths with num_youths + 1 

endif 
rep_it = rep_it -1 
skip 

enddo 
select 1 

* endif 
endscan 



Appendix T 

Graphical output of terms used in the gam model showing 
confidence intervals 

The gam model is 
gam(Use ~ lo(Daynum, span= 0.2) +Easter+ Xmas + DoW + nrain + nmntemp + 

Radn + wind9am + nsnow + Windgust, family= poisson) 
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Appendix U 

Multiple Regression Investigations 

Use Series 

Multiple regression on Use 

AICc = 6.65655 Variance= 275.358 df = 187 R2 = 0.6476 

predictor coef st. error t-ratio p-value 
beta(0) -16.2393 4.7851 -3.3937 .001 
beta(1) .4533 .0634 7.1563 .000 
beta(2) -.1612 .0583 -2. 7662 .006 
beta(3) .6131 .0632 9.7040 .000 
beta(4) .6138 .1371 4.4755 .000 

mdldow: 
WXgdns: 

Model with day of week correction 
Weather "goodness" 

( residuals saved) 

DI ACF. PACF. Spectrum. and [og · 

file 95% _c;.1. §.rid 611 plots 6nnotate Quit 

Use reg . residuals 

1 -
ACF 

.5-

0 

-.5 

-1 
0 5 10 15 20 25 30 35 39 

lag (days) 

PACF 

.5 

0 

-.5 

-1 
0 5 10 15 20 25 30 35 39 

lag (days) 

L: 4 c: .962 

series 
constant 
Use t-1 
Use t-2 
mdldow t-0 
WXgdns t-0 



Appendix V 

GAM Model: Day of Week by Year Calculations 

Below are the primary SPlus commands and output obtaining the day of week by year 
interactions. 

> options( contrasts=c("contr. treatment", "contr.poly")) 
> one seq6yp2.gam<-gam(formu la = Use6 - lo(daynuml, span= 0 .2) + DoW6 * Year6 
+ Xmas6 + Easter6, family = poisson ) 
> oneseq6ynp2 . gam<- gam(formula = Use6 - lo(daynuml, span= 0.2) + DoW6 + Year6 
+ Xmas6 + Easter6, fam i ly= poisson) 

> anova(oneseq6yp2.gam,oneseq6ynp2.gam) 
Analys is of Devia nc e Table 

Response: Use6 

Terms Res id . Df Res id . Dev Test Df 
1 lo(daynuml, s pan = 0 . 2) + DoW6 * Yea r6 + Xmas6 + Easter6 988 . 126 7485 . 444 
2 lo(da ynuml, span= 0 . 2) + DoW6 + Year 6 + Xmas6 + Eas t er6 1012 .1 26 7670 . 639 - DoW6 : Yea r6 - 23 . 99981 

Dev iance 
1 
2 -185 . 1952 

> 1-pchisq(185,24) 
( 1) 0 

> oneseq6yp2.gam$coef 
(Intercept) lo(daynuml, span= 0 . 2) DoW6MON DoW6SAT DoW6SUN DoW6THU DoW6TUE DoW6WED 

3 . 977038 - 6 . 495828 -0 . 246268 0.05309333 -0 2483586 -0 . 143887 -0 . 17 53295 -0 . 069978 0 8 
Yea r 6N7 / 8 Year6N8 / 9 Year6N9 / 0 Ye a r 6NO / l Xmas6 Easter 6 

-0 . 1530312 -0 . 1537586 -0 . 0100389 4 - 0 . 2162524 - 0 . 6922204 1 . 343652 
DoW6MONYear6N7 / 8 DoW6SATYear6N7/8 

0 . 1 56 53 55 0 .11 2820 6 
DoW6SUNYear 6N7/8 DoW6THUYear6N7/8 DoW6TUEYear6N7 / 8 

0 . 203 5116 0 . 07 1 60 629 0.0 6756825 
DoW6SATYea r6N8 / 9 DoW6 SUNYear6N8 / 9 DoW6THUYe a r 6N8 / 9 

0.1055522 0 . 18948 0 . 08 4 55921 
DoW6MONYea r6N9 / 0 DoW6SATYea r6N9 / 0 DoW6SUNYear6N9 / 0 

0 . 1236317 0 . 08025715 0 . 0429824 
DoW6WEDYear6N9 / 0 DoW6MONYear6NO / l DoW6SATYear6N0 / 1 

0 . 1666914 0 . 4101666 0 . 2910958 
DoW6TUEYear6NO / 1 DoW6WEDYea r6NO / l 

0 . 3190254 0 . 2628536 

The SPlus output is copied into Excel for analysis 
Raw data 

DoW6MONYear6N7 /8 MON TUE WED 
-0.246 .-0.175 -0.070 

Year6N7/8 ~:.0.153t' 0.157 0.068 0.198 
Year6N8/9 :r.::o.~1s'4'1 0.357 0.192 0.065 
Year6N9/0 i 0:O;J 0i 0.124 -0.038 0.167 
Year6NO/1 0.410 0.319 0.263 

DoW6WEDYea r 6N7 / 8 
0.1979523 

DoW6TUEYea r6N8 / 9 
0 .1 91 520 4 

DoW6THUYear6N9 / 0 
0 . 09693061 

DoW6SUNYear6NO / l 
0 . 4053307 

THU 
~ :~0.144 

0.072 
0.085 
0.097 
0.219 

DoW6 MONYea r 6N8 / 9 
0 . 3573574 

DoW6WEDYea r6N8 / 9 
0 . 06537386 

DoW6TUEYear6N9 / 0 
-0 . 03815566 

DoW6THUYear6NO / l 
0 . 219421 

SAT SUN 

0.053 -0.248 
0.113 0.204 
0.106 0.189 
0.080 0.043 
0.291 0.405 

Transformed data indicating the difference relative to Friday during the 1996/7 summer 
season 

MON TUE WED THU FRI SAT SUN 
1996/7 -0.246 -0.175 -0.070 -0.144 0.000 0.053 -0.248 
1997/8 -0.243 -0.261 -0.025 -0.225 -0.153 0.013 -0.198 
1998/9 -0.043 -0.138 -0.158 -0.213 -0.154 0.005 -0.213 

1999/2000 -0.133 -0.224 0.087 -0.057 -0.010 0.123 -0.215 
2000/1 -0.052 -0 .073 -0.023 -0.141 -0.216 0.128 -0.059 



Appendix W 

Coding for forecasted state of the weather 

Temperature Wind (speed) Cloud Cover Rain/Snow 

0 Freezing level above 0 calm 0 clear 0 none 
2000m 

2 Freezing level between 2 Light (5-10km) 1 up to 1 /4 cloud 6 light I intermittent 
1500m and 2000m cover showers 

4 Freezing level of 1500m 6 Moderate (15- 1.5 up to 2/4 cloud 8 moderate 
or below 25km) cover 

10 Strong (30-50km) 2 up to 3/4 cloud 10 heavy 
cover 

14 Gale (>50km) 4 overcast 8 light I rain/sleet 

10 moderate 

12 heavy 

6 light I snow 

8 moderate 

10 heavy 



Appendix X 

ASTSA Residual analysis for the two models in Chapter 15 

Residual tests for gam residuals 
T = 212 

Cumulative spectrum test 
max. diff. p-value 

.226 < .01 
Non-constant variance. 

Box-Pierce test 
lag chi sq. p-value 

1 22.38 < .01 
20 59.57 < .01 

Non-independence. 

Fluctuation test 
z p-value 

-1.96 < .01 
Too little fluctuation - non-random 
series. 

Outlier detection 
max. lzl p-value 

3.26 N.S. 
No outliers. 

Normal test 
corr. 
.99301 

p-value 
< .OS 

Non-Gaussian distribution. 

Plots of residuals: 

40 

Highlil series is Piecewise residuals 

80 

All series 

Residual tests for Piecewise residuals 
T = 212 

Cumulative spectrum test 
max. diff. p-value 

.225 < .01 
Non-constant variance. 

Box-Pierce test 
lag chi sq. p-value 

1 22.89 < .01 
20 39.77 < .01 

Non-independence. 

Fluctuation test 
z p-value 

-2.94 < .01 
Too little fluctuation - non-random 
series. 

Outlier detection 
max. lzl 

3.40 
No outliers. 

Normal test 

p-value 
N.S. 

corr. p-value 
.99054 < .05 

Non-Gaussian distribution. 

120 
time (days) 

160 200 212 
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ASTSA plots of residual tests: 
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Residual tests for Piecewise residuals 
Ave. = 1.890706 s.d. = 17.05402 
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QQ plot corr . = .99054 

-1 0 1 2 2.8 
std. normals 

.2- =rrfl 
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Residual tests for gam residuals 

2 -

.15-

.1 -

.05-

Ave . = .0144856 s.d. = 17.45991 

- "vrff~~, 0 "T,~-=====1..__..1...-_....i.__-1....._ -L....--,--L....---L_--1._--1 __ L..--==~--. 
-55 .53 .01 56 .94 
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Appendix Y 

GAM Model Coefficients 

SPlus commands and output 

> mod6<-gam(Usef~lo(Daynum, span=0.2)+Easter+Xmas+DoW+nrain+nsnow+ 
nmntemp+Radn+wind9am+Windgust, poisson) 

> mod6$coeff 

(Intercept) lo(Daynum, span= 0 . 2) Easter 
4 . 388941 -2.411445 1 . 320568 

Xmas DoWl DoW2 DoW3 
-0.7394201 0.007499494 0.02024411 -0 . 01225916 

DoW4 Dows DoW6 nrain 
-0.01366274 0.03940573 -0 . 004996939 - 0.003551686 

nsnow nmntemp Radn wind9am 
0.3988346 -0.02190627 0 . 007712847 -0 . 01731252 

Windgust 
-0.005428976 




