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Executive summary

’l‘heeffectivemanagenmtofwildlifeinpmteﬁedareasisakeyconcemfortheRoyalFo;wt
Department. Khao Yai, Thailandits oldest National Park is an important area for the conservation of
rainforest fauna and flora, and is at the same time an isolated remnant of wildlife habitat, highly impacted
by tourism, roads, construction, hunting, collection of non-timber forest products (induding aloewood
and rattan), and encroachment by local people.

In response to these potential threats to wildlife - The Khao Yai Conservation Project (or KYCP) - was
initiated by the international conservation agencies WCS and WildAid, in partnership with the Royal
Forest Department. Thepﬁnmyobjecﬁwhmdumpoad\k\gofwﬂdlifeanddishnbanmmwﬂdlﬁehabims,
thus the Project goal is consistent with National Park policy. The project officially started in December, 1999
with a two and a half year mandate. The first phase of the project concluded on June 30%, 2002.

The KYCP has matured as a Wildlife Protection Program and given appropriate streamlining we
believe it could be adapted as a model for use in other protected areas in Thailand and in the Southeast
Asia region. The regional importance of the KYCP has been underlined by visits to the project by both
governmental and non-governmental organizations from Thailand, Cambodia and Burma. The KYCP
has attracted sponsorship and logistical support from a number of areas, including the Thailand, US and
Australian Governments and private dorors in Thailand and overseas.

While project monitoring efforts are still in progress, with a nurnber of indicators being considered
to determine the progress of the project and measure its success, a brief synopsis of the Project's
accomplishments to date is given below, induding background information from relevant studies to support
and justify the approaches adopted for use with the project.

Synopsis of project progress. Khao Yai and its wildlife have benefited from the Project through
its unique key strategy - the blending of Protection, Community Outreach and Wildlife Monitoring
approaches towards improved park management, and involving park staff in all activities. Information
gained from one approach is integrated into the planning and implementation of activities associated
with the other two in a system of adaptive management. Thus the project is unique for Thailand where
traditionally park employees were responsible for proﬁechon but rarely engaged in outreach and wildlife
monitoring, leaving these important management activities to outside agencies or universities.”

Anti-poaching and Patrolling efforts address the most immediate threats to wildlife, those of
poaching and habitat destruction. When done in combination with trade investigations and research,
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these actions can serve to suppress the supply of illegal wildlife and plant products, which independent
studies have shown (Brockelman and Baimai 1993; Griffin 1994) and our own research suggested (WCS/
GSN 1999) were primary concerns for Khao Yai.

A thirty strong KYCP Patrol Team has conducted 300 long-range patrols since the start of the
project, resulting in 350 arrests. Seventy percent of the poachers came from districts that were identified
by staff of Khao Yai National Park and by KYCP staff as communities heavily involved in poaching. The
majority of the violations involved aloewood cutting and to date more than 4000kg of Aloewood has been
confiscated. More recently increasing numbers of Cambodian illegal immigrants are being used as aloewood
poachers; apparently local Thai poachers have desisted in the face of improved enforcement techniques.

The rangers have been cooperating with local authorities to locate and investigate aloewood
processing factories in areas adjacent to the park. The rangers have also been successful in gaining
cooperation and intelligence from converted poachers about illegal activities in the park. Additional
information on poacher movements s fed to the rangers from the Outreach and Wildlife Monitoring Teams.
Suppression of wildlife crimes has been additionally fadlitated by a commitment from the Royal Thai
Police Office, detailed in a written order from the Police Director-General, to work with Khao Yai staff in
making arrests of poachers stick.

The rangers have evolved into highly motivated anti-poaching professionals constantly protecting
the park. The park Chief has commented that poachers may now operate for shorter periods in the park,
which potentially means less poaching of animals for food.

Khao Yai rangers have participated as trainers and advisers for training courses and study visits
for Protected Area staff from Lao and Myanmar.

Community Outreach and Awareness Training addresses the long-term need for creating positive
attitudes of local people towards forest conservation, and in the short-term can provide viable alternatives
for local people engaged in poaching activities. A reliance on confrontational approaches for solving
conflicts in the past led to violence and the collapse of relations between park staff and local people. A five
member Outreach Team has been working in communities adjacent to Khao Yai identified as those heavily
dependent on park resources (WCS/GSN 1999), and where wildlife populations have been decimated
(Trisurat et al. 1996; WCS/RFD 2000).

One thousand five hundred children from all over the country had the opportunity to participate
in Youth Camps organized by KYCP staff to promote environmental awareness.  ~

Several small-scale farming initiatives were &évéloped in the target areas as alterhative income
generation activities for ex-poachers. In 2002 these have proven especially effective in discouraging women
from poaching. While these projects are localized in a few villages, they provide useful models that could
be replicated in other villagers with support from local communities and other government agendies. We
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have found that poachers living in the target villages have apparently reduced their illegal activities,
possibly in response to the project activities. If the outreach work were expanded, we might expect more
villagers to leave the business of poaching.

During the year, KYCP organized a number of environmental festivals and public events at and
around the park to entertain visitors, stimulate environmental consciousness, and bring awareness about
the project. Clearly villager’s impressions of the project have been improved by the participation and
interest of Royal Forest Department staff.

Efforts to manage wildlife, and prevent the dedline and extinction of endangered species are often
hampered by a lack of current information on their status, distribution and threats. Park staff need to
know where threatened animals live and understand the specific threats to their survival in order to manage
them (Margules et al. 1994). Monitoring trends in wildlife - especially those eaten by aloewood poachers,
or targets for the illegal wildlife trade - has been achieved at Khao Yai through a Wildlife Monitoring
Program. Using sdence-based approaches, a 22 member team established a system for detecting trends in
abundance of endangered species and sensitive habitats, and monitoring poacher activity. The team consists
of researchers, former poachers who now work as wildlife trackers, and spedially trained park rangers.

A combination of field techniques are employed, induding infrared based camera-traps and line
transect sampling. Camera-traps record activity of wildlife and movements of poachers, and help in
counting tigers and elephants. Line transects tell us how many animals are in the forest. Thousands of
hours of field effort have been expended in monitoring wildlife at nineteen permanent stations spanning
the entire park (WCS/RFD 2001). The monitoring stations are visited at 4-6 week intervals. This has
shown the spatial and temporal trends in wildlife. The Wildlife Monitor Team feeds information on wildlife
and poachers to a central database housed at the Project center. Reports of poacher activity from the Team
while they are in the field has resulted in the arrest of dozens of poachers, thus facilitating the work of the
Patrol Team, and directly contributing to the suppression of wildlife crime.

With over 100 staff and multiple activities supported by the KYCP, effective coordination is required
to maintain project continuity and ensure the transfer of information from one program to another. A
KYCP Project Office with permanent staff ensures this happens, and that project activities are consistent
with and complement the Park’s existing management program. Regular meetings of Project and RFD
staff are held to monitor the progress of the Project, and to carefully guide its development.

Overview: The KYCP is a project designed to complement and improve the RFD's program for wildlife
management at Khao Yai National Park. At a cost of under 7 million Baht/year, KYCP has been designed
to be as cost effective as possible, making it an affordable investment for the Royal Forest Department ata
fraction of the Park’s annual budget. g

The Project has featured prominently in national and international press coverage and is widely
recognized as a new model for protected area management, to which other parks in Thailand and elsewhere
in Southeast Asia can benefit from its example.
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Abstract

Information on status and threats to wildlife provides the basis for developing plans to conserve
and manage their populations. However, research programs to get this information are usually lacking for
Thailand protected areas. A system of ecological monitoring for threatened large mammals and birds was
introduced at Khao Yai National Park in January 2000. Large fauna have low reproductive rates and slow
growth rates and so are sensitive to poaching and other human disturbances. The project is part of an
integrated Wildlife Protection Program called the Khao Yai Conservation Project. Line transect observations,
track and sign counts and camera-trapping were used to monitor 37 spedies, including primates, ungulates,
camivores, hombills and pheasants, at an intensive sampling plot at Klong E-Tow, and at eighteen sampling
locations across the park. Park rangers and graduate students were trained in wildlife monitoring methods
and received on-the-job training. Strong spatial trends occur across Khao Yai, with wildlife abundance
decreasing from park head quarters to the perimeter. Encounter rates of wildlife and their sign, and camera
trapping showed the same significant pattern. The pattern is partially a result of historical neglect of more
remote parts of the park, and increased poaching in these areas. Information on poacher activity was
gained using the same methods, and from direct encounters with poachers by the research team. A decrease
in wildlife encounters at Klong E-Tow after September 2000 was consistent with an increase in poacher
activity. Photographs of wildlife offenders were given to park authorities to supplement efforts to suppress
poaching. A Geographic Information System (GIS) database was designed for archiving field data and to
serve as a management tool. Information on wildlife trends is critical for the adaptive management of
protected areas.
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1. Introduction

Khao Yai is Thailand’s oldest and most famous National Park, an ASEAN Heritage Park, and a
Mecca for both Thai and foreign tourism. Long-term sdentific research on primates (Brockelman 1996;
Brockelman 1998) and hornbills (Poonswad 1991) has provided detailed information for those groups.
However, apart from a recent study of distributions of four large mammals, gibbons and hornbills (Trisurat
et al. 1996), the status and distribution of other wildlife at Khao Yai remains largely unknown. Also while
poaching and encroachment by people living in commamities surrounding the park has been going on
since the park was first established (Griffin 1994) and appears to have recently intensified with the
development of a krissana wood (Aquilaria spp.) industry (WCS/GSN 1999), the specific effects of these
threats or wildlife have so far been unmapped and unmeasured. Poaching is currently the most critical
threat to wildlife in Scutheast Asia {(Bennett & Rao 2002) so that information on its extent and seriousness
are needed to devise strategies to reduce the threat and ensure viable populations.

The paucity of information on wildlife and human impacts on wildlife at Khao Yai is attributable
to a number of historical factors. In the past, few Thai National Park personnel were trained in wildlife
survey and monitoring methods, and park budgets did not accommodate the purchase of equipment for
conducting wildlife assessment. Traditionally tourism has been a priority for National Park management
with research relegated to a minor role. A larger problem appears to be general lack of understanding of
the concept that ahealthy wildlife population is related to normal ecosystem function and increased tourism
value for the Park.

To rectify these deficiencies, the Royal Forest Department with the help of international conservation
agencies WCS and Wild AID, Thai and foreign government agencies, implemented a new wildlife protection
program - The Khao Yai Conservation Project. The project which reached the completion of its first phase
inJune 2002, sought to reduce poaching in the park by training park rangers in patrolling and antipoaching
methods, conducting outreach and public awareness in communities surrounding the park, and finding
alternative employment for users of forest resources (Spencer 2000).

In order to measure the progress of this new system, and to guide management efforts, a scientific
monitoring program was developed to detect trends in wildlife. As indicators of ecosystem health, wildlife
spedies that are targets for poaching in Khao Yai were selected as focal species. Wildlife targeted by poachers
are mostly large mammals - carnivores and their prey species, primates, elephants, otters, turtles, giant
squirrels, and pangolins. Large birds (hornbills and pheasants) were also considered sinice they could be
assessed at the same time as the mammals. Theselargerspea&s are sensitive hohunﬁngb;séuséﬁ\eyam
slow reproducers and therefore slow to recover their populatxons after hunting. Monitoring methods for
large fauna might also be suitable for monitoring human activity associated with poaching. A number of
indicators were used to assess separately, and together, to determine trends in wildlife and illegal human
activity in the Park. i
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Monitoring involves systematic surveys in representative habitats and disturbance conditions
where the results of the surveys are compared against a baseline and deviations from the baseline conditions
are looked for (Goldsmith 1991). For example, the minimum number known alive (MINKA) or the capture
rate of a spedies via camera-trapping compared to pre-monitoring conditions are examples of baselines
fora spedies. This report summarizes a 30 month program of ecological monitoring for threatened wildlife
species at Khao Yai National Park, describes trends in wildlife and poaching activity, and provides
recommendations for future park management.
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2. Previous rﬂsearch

The spatial distributions of six groups of threatened large mammals and birds, gaur, bear, elephant,
sambar, gibbons and hornbills was mapped for Khao Yai National Park using track and sign survey data
collected at 45 sampling locations, and a statistical interpolation technique (Trisurat 1996). Combining the
results for all species revealed a pattern of wildlife “hotspots™ or core areas across the National Park
(Trisurat & Lynam 2001). Places where all species were predicted to oocur lie in the northwest of the park,
where a concentration of management facilities and managed areas occurs, and in two areas to the south
(Thung Ngu Luam) and centre of the park (Fig. 1). In contrast, areas near the park perimeter where
management activities are infrequent or absent were predicted to have few or no species. This spatial
model provided a template upon which to develop a system of ecological monitoring for these and other
threatened species.
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3. Methods

Protocols for monitoring wildlife were developed with three objectives in mind: (1) to determine
spatial and temporal trends in abundance of wildlife most threatened by poaching i.e. focal species and
species groups, (2) to monitor movements of poachers in the park, and using this information, (3) to guide
patrol and outreach efforts aimed at reducing poaching. The focal species and species groups in this study
are listed in Table 1.

Permanent monitoring locations were established in seven areas of the Park spanning 8 of 11
watersheds. Monitoring was done at two levels of intensity; (1) inside a 4 x 2km sampling plot at Klong E-
Tow near the park headquarters, one of the core areas in Trisurat and Lynam'’s (2001) model, and (2) at 18
spatially separate point locations across the park (Fig. 2). The latter sampling locations spanned the range
in concentrations of wildlife (Trisurat 1996) and levels of human traffic (WCS/RFD, 2900) (Fig- 1, 2).

Three kinds of monitoring techniques were employed. In each case the desire was to have an
index of abundance for individual focal species, or groups of species that could be used to detect trends
over space and time. In an attempt to establish baseline densities for focal species, direct observations
were collected along twenty kilometres of line transects at the Klong E-Tao intensive monitoring site. The
lines were cleared of vegetation at periodic intervals. Direct sightings and calls were identified by field
staff with local knowledge of wildlife (the former poachers), and entered onto standardized datasheets by
a recorder. Data recorded induded species name, number of individuals, bearing, distance along line,
time and weather details (Appendix 1). Secondary sign was also recorded. The lines were each surveyed
once every 4-6 weeks during June 2000 - January 2002. The intention was to collect 40-60 observations of
each species so that confidence limits may be assigned to density estimates (Buckland et al. 1996). Densities
were estimated using a function that calculates the effective sampling width along each transect, and
counts of animals. Encounter rates of focal species from direct observations were monitored over time.
Surveys started at dawn when the majority of animals are most active (WCS/RFD, 2000).

To follow trends in abundance, track and sign was recorded at 18 sampling locations along 1km
line transects, and along parallel paths of least resistance in the forest (“recce” walks). The lines made up
a total distance of 36 kilometers; 18 x 1km line transect + 1km “recce” walk. Information recorded on
standardized datasheets (Appendix 2) includes species or group name, age of sign, distance along line,
time and weather details. Encounter rates (ER) of sign were calculated as the number of sign encountered
divided by the time walked. . -

Finally, passive infrared-based camera-traps (Camtrakker(tm), Camtrak South Inc, Georgia USA)
were used to confirm presence-absence of rare or cryptic species that would not normally bé expected to
be detected by direct observation methods e.g. carnivores, and to obtain relative abundance information
for other large mammals e.g. ungulates, ground-frequenting primates, porcupines and other carnivore
prey species. Pasivem{ramdmnm;a—mPsanﬁmmﬁamdﬁghtsmmﬁntdetedsadiffemnﬁalm
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motion and body heat. When warm-blooded animals cross in front of the beam this causes the camera to
trigger and take a flash photograph. Standardized datasheets were used to record critical information
about survey efforts with camera-traps (Appendix 3.)

Two survey designs were used with camera-traps following one standard procedure (Lynam et al.
2001). Firstly traps were placed within a defined grid (plot-based design) at Klong E-Tow. At this site,
monitoring using camera-traps was done since January, 2001. Ten camera-traps were used with their
positions changed every month. For the purpose of identifying individual tigers and other cats, two traps
were placed facing each other in ‘checkpoint’ arrangements both facing the direction of animals expected
path of travel in order to get photos of either side of the animal. This information can be used to estimate
uﬁﬂmummmbexskmwnaﬁve(MNKA)asweﬂasnﬁlﬁmumsﬁnmofhommgesize.

In a second design, single traps were used at 18 sampling locations along animal trails near a
stream, saltlick or mud hole (trail-based design). Following a park-wide survey for large mammals that
defined suitable sampling locations (Lynam 2000), trail-based surveys were done in 7 broad areas in the
Park; Sap Tai, Beung Pai, Mo Singto, Khao Rom, Prachantakham, Sai Yai and Wan Leuang. Traps were left
for at least 30 days before being retrieved and films processed. .An index of species relative abundance
from camera-trapping is Capture Rate (CR) = no. detections (photorecords)/ 100 camera-trap nights.

Training

Development of standardized monitoring techniques for Khao Yai was done during an initial 6
month phase from December 1999 - June 2000. During this period field staff were recruited, including
park rangers who would participate in the field program, and the teams were familiarized with field
methods and survey areas. Field staff included park rangers, Masters level graduate students, and five
former poachers. The former poachers were willing to join the team to provide specialist assistance with
wildlife identification and field logistics, and in turn received training in use of field equipment and survey
techniques, and regular source of income acquired through legal work.

Formal training in wildlife monitoring techniques was later expanded to indlude park rangers
and other government staff, and graduate students. The purpose of these trainings was to develop a
wider park staff capacity to conduct scientific monitoring of wildlife so as to facilitate the incorporation of
wildlife threats and needs in future park management plans. The training efforts are described below;

1. Park rangers. The project executant, as part of a program of support for the Royal Forest Department,
provided a series of wildlife training courses and workshops for Khao Yai rangers during 1999-2002. During
the course of this research project, specific methods developed for monitoring focal mammal and other
wildlife species were taught to protected area staff of Khao Yai, and staff of seven other protected areas in
Thailand and Lao PDR. The training courses were as follows;

1. Regional Wildlife Conservation Training for Protected Area staff and Border Patrol
Police 30th October - 12th November, 2001 (W(CS 2002). Fifty-three staff trajned. Fhis training
was partially supported with funds from the Thailand government, through BIOTEC.

2. Wildlife Survey and Monitoring Techniques: A training for Khao Yai National Park
Rangers. 22-24th September, 2001 (WCS 2001a). Nineteen staff were trained. This training
was paid for with Thailand government funds through the Biodiversity Research and Training
Program (BRT R_344001).
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During January 2001 - June 2002, thirteen Khao Yai rangers and other staff who attended these
courses were provided on-the-job practical training in wildlife monitoring through participation in the
research program. Each staff worked an average of over 40 days of training over a one year period with
the research team (Table 2), learning how to implement research methods, record and collect data, and
work with field survey equipment. The project has produced staff who, with appropriate supervision and
direction, are technically capable of undertaking wildlife monitoring work.

2. Students. Three Thai graduate students received theoretical instruction and practical field training in
wildlife survey and monitoring methods during the course of executing the project:

1. Ms .Chuti-on Kanwatanakid (Mahidol University) worked as field manager for the duration
of the research program at Khao Yai. Her responsibilities were to manage a field team, lead
efforts to collect field data, and assist with data analysis and report writing. She presented a
spoken paper summarizing the findings from the research program at the Society of
Conservation Biology {SCB) meeting in Canterbury, UK on 18th July, 2002 (see List of
Publications below). She has recently entered the Ph.D program at Mahidol to further
her studies.

2. Mr Ngoprasert, a2 Masters student at KMUTT assisted with data collection, 2nd received
practical field training on the Khao Yai project. He intends to use this knowledge to develop
his thesis project work at Kaeng Krachan Nationat Park.

3. Ms Kaewprom is conducting ecological monitoring of small mammals at forest grassland
edges as part Of her Masters thesis research at Khao Yai in 2003. Partial funds for her project
will come from BRT R_344001.
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4. Results

4.1 Intensive sampling plot (Klong E-Tow)

Focal species were documented in the intensive sampling plot 16 times during June 2000 to January
2002. Surveys were not conducted during four months; October 2000, March 2001, May 2001 and October
2001. The total distance walked along 5 line transect (A, B, C, D, E) during the 19 month sampling period
was 288 kilometers.

Twenty-one spedies of large birds and mammals were recorded by camera-traps with 26 species
detected from monitoring on line transects. Large mammals detected from both survey techniques included
Asiatic elephant, Asiatic black bear, Fishing cat, Gaur, and Marbled cat (Table 1).

4.1.1. Camera-trapping

Table 3 shows sampling efforts and abundance of wildlife recorded from camera-traps. A total of
3,492 trap-nights of sampling were done from 88 samples using camera-traps at Klong E-Tao. Marble cat,
Leopard cat, and. two bear species were carnivores detected in this area. Pheasant species (91 detections/
100 trapnights) and Common muntjac (76 detections/100 trapnights) were the most common species
recorded by camera-traps. The capture rates of target species at Klong E-Tow are shown in Fig. 3. Capture
rates of pheasant species increased during April-September and decreased after September 2001. Capture
rates of Common muntjac increased during September to December 2001. Pig-tailed macaques showed a
similar trerd to Common muntjac.

4.1.2 Liae transect survey

Trends in abundance for target species from track and sign surveys during April 2000-
January 2002 are given in Fig 4. Track and sign detection rates for Common muntjac dedlined from April
2000-January 2001 but increased during February 2001 to August 2001. Common muntjac encounter rates
decreased again after the middle of August until December 2001. Wild boar encounter rates peaked briefly
in October 2000, and then declined. Elephant sign encounter rates peaked during June 2000, April 2001
and December 2001. For other species sign detection rate showed no clear trends.

Trends in abundance from direct observations taken from April 2000 to January 2002 are
shown in Fig. 5. Encounter rates fluctuated during April-September 2000, and after that dedined for all
species until February 2001-March 2001. From March 2001 until January 2002 enoounter rates of some
groups, notably gibbons and homnbills fluctuated (Fig. 5). Detections of target species from line transect
surveys were generally low (Appendix 4). Fourspecmsweredetectedbyaghtonmore than 12 occasions
and estimates of density were attempted using Program DISTANCE. These 4 species are White-handed
gibbon (33 observations), Variable squirrel (131 ebservations), Jungle Fowl (12 observations) and Common
muntjac (13 observations) (Table 4). )
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4.1.3 Homan traffic in KET

Poacher signs were recorded at low encounter rates throughout the study period in the KET plot.
Sign of poachers included footprints, knife mark and old camps. Poachers were occasionally recorded by
camera-traps (Fig. 4) although individuals repeatedly visiting the area probably avoided the traps.

4.2. Spatial trends for wildlife

The strongest trends for wildlife were the spatial trends in abundance across the park (Fig. 6-8).
Track and sign encounter rates of target species dedlined significantly with distance from Park Headquarter
(p<0.05; Fig. 6). Additionally, capture rates from camera-trapping declined significantly with the distance
significantly (p<0.05; Fig. 7). Observations of focal species dedlined in the same direction although the
trend was not significant (p<0.01; Fig. 8).

4.3 Temporal trends for wildlife

Camera-trapping. Ther e were 3 periods of camera-trap sampling at the 18 camera-trap sites;
January-June 2001, July-December 2001 and January-April 2002 where 812, 1,059 and 913 trapnights of
sampling was done, respectively, for a total of 2,784 trapnigl;ts. Due to low numbers of captures for
individual species, capture rates were combined for all species, and are shown by site in Fig. 9. Wildlife
capture rates at KY9 (Buengpai), KY8 (Mo Singto), KY 16 (Khao Rom), KY 3 (Khao Laem) decreased from
the first survey to the third survey. Capture rates at KY 12 (Wanleung) and KY 17 (Sabtai) were low across
the 3 surveys. Capture rates fluctuated at other sites.

Human traffic and wildlife capture rates are summarized in Fig 10. Human traffic from KY 4 (Sai
Yai), KY 10 and KY 12 (Wanleung) was higher than wildlife captures at the same sites. Twelve (67%) of
camera-trap sites had wildlife capture rates higher than human traffic. Human traffic was not recorded at
four sites. Overall wildlife capture rates were highest at KY 8 (Mo Singto), KY 9 (Buengpai), KY 11 (Wan
Leung), KY 13 (Khao Laem) and KL 18 (Sap Tai).

Line transect and recce walk sign survey and observations. Wildlife monitoring was conducted at
18 x 1km line transects and paired 1 km recce walk lines 6 times between January 2001-April 2002. Results
of sign survey and direct observations are reported. The overall trend for all 18 points showed that there
was a surge in encounter rates for Sambar during April-July 2001 (Fig. 11). Similarly Gaur and Wild boar
encounter rates surged during the same period.

Encounter rates of wildlife from line transect survey are shown in Fig. 12. Encounter rates surged
at KY 9 (Buengpai) and KY 8 (Mo Singto) between March 2001-and February 2002 but were relatively
consistent through time at the other 16 locations. Trends in focal species are given in Fig. 13. Encounter rates
of Variable squirrel and Jungle fowl increased during January 2001 - April 2001 (Fig. 14). Generally, wildlife
encounter rates fluctuated differently with time at all sampling locations. For example, wildlife encounters
peaked at KY 9 (Buengpai) during January 2002 while at KY 13 (Khao Laem) the peak was in June 2001.

~
[N - « a

4.4 Poacher traffic .

lllegal human traffic as detected by camera-traps dropped during the second of three rounds of
camera trapping. KY 4 (Sai Yai) and KY 11(Wanleung) had very high human traffic in the first and third
rounds (Fig. 15). Encounter rates of human sign were highest at KY 12 (Khao Laem) and KY 16 (Khao
Rom) at survey 3 (October 2001) and survey 6 (March 2002) respectively (Fig. 16).
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5. Discussion

5.1 Impoertance of Khao Yai

Khao Yai National Park itself comprises one of 19 important forest complexes that are units of
conservation management efforts by the Thailand government (Prayurasiddhi et al. 1999). Moreover the
parkispartofaglobaﬂyoutstandingecotegimforitsextensivedryevexgmen forests and the large
vertebrate fauna it supports within large intact landscapes (Wikramanayake et al. 2001). Khao Yai is one
ofonlysevenproizdedareasindﬁsemmgimﬂ\atatehrgerﬂnnuﬂ)sq.knn Khao Yai supports a
diversity of wild fauna induding 73 species of mammals (17 considered globally threatened species, 3
globally near-threatened species) and 351 species of birds (7 are considered globally threatened spedies,
and 5 globally near-threatened).

Khao Yai National Park has been a focus of wildlife research activities for many years. Two longer-
term projects have been conducted for more than twenty years (Brockelman 1996; Poonswad 1991). Klong
E-Tow and Beung Pai , two of the monitoring locations in this study have also been long-term monitoring
sites for hornbills and gibbons, respectively. These sites provide year round food resources for frugivorous
birds and mammals. Potential habitats for hornbills and gibbons across the park occur at Klong E-Tow
and its surrounding areas, east of Khao Rom Noi and Khao Samo Pun valley (Trisurat et al. 1996). Hornbills
and gibbons are less common or absent along the park boundary, espedially in the east and south where
accessibility to the park by poachers is facilitated by gentle terrain. The spatial distribution of gaur, bear,
sambar, elephant, hornbill and gibbons may charge seasonally or when human or ecological factors are
changed (Trisurat & Lynam 2001).

While the park wide spatial patterns for some threatened species have been examined (Trisurat et
al. 199), and long-term studies of gibbons, hornbills and plants elucidated seasonal trends for specific
sites (Brockelman 1998; Poonswad 1995), there are no studies to date that have described the temporal
trends in wildlife at the scale of the entire park.

Ecological monitoring should be a vital component of any conservation project so that the effect of
management can be assessed and adapted to meet changing situations for wildlife (Kremen et al. 1994).
Management plans always emphasize that monitoring should take place and, more recently, some have
attempted to define limits of acceptable change beyond which management action should be taken
(Alexander 1996). Therefore information on trends in wildlife abundance and threats is needed to manage
wildlife in the park. "

Dspmﬁusrned,fmnmyymmlﬂmYmhashadpmblmsmﬂ\md\mtmaw&wad\mg
and collection of non-timber forest product (Grifin 1994) but no plan was devised to address thé problems.
Road construction in any park may have major biological and ecological effects. A major road bisecting
ﬂ\eparkwasbuiltin1960,andwasu?gradedinm.ﬂ\eimpadsﬁomitsdsign,oomhucﬁonand
maintenance can have major effects on wildlife (Grandstaff 1988; Van der zenze et al. 1980) but these
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effects have to date not been addressed. The impacts of park visitors on wildlife can be considerable
(Schonewald-Cox & M. 1992). (Yeager 1992) found changes in proboscis monkey (Nasalis laroatus) behaviour
may have been caused by habitat disturbance / degradation from heavy tourism and associated increases
in poliution boat traffic and logging. Tourist traffic has distutbed forest areas near the trails (Groot 1983)
with unmeasured effects on wildlife and plants. At Khao Yai, nature trekking would have to be
commercialized in order to provide significant benefits to the villagers but if expanded the risk is damage
to the environment (Brockelman 1990).

In summary, wildlife at Khao Yai have in the past, continue to in the present, and will undoubtedly
in the future, face a myriad of threats thus warranting an appraisal of their population status, especially
spedies targeted by poachers, and those sensitive to habitat loss, and disturbance. Consequently a program
was devised to collect this information and to provide baselines for future monitoring.

5.2 Baseline densities

Line transect survey techniques have been used to estimate population density for a variety of
mammal species in tropical rain forest (Plumptre & Reynolds 1994; Plumptre 2000). Using standardized
approaches (Buckland et al. 2001), densities were estimated for some Khao Yai focal species. Due to
minimum sample sizes required for estimating confidence limits, densities could be estimated only for
more common species; White-handed gibbon, Variable squirrel, Junglefowl, Common muntjac, Silver
pheasant, and Pig-tailed macaque. This could be achieved only by pooling the entire 18 months of
observations to calculate detection functions, and backfilling data to estimate density. The confidence iimits
on density estimates for variable squirrel, silver pheasant and pig-tailed macaque were relatively wide.

H. lar density at Klong E-Tow (1.5 - 5.9 individuals/square kilometer) is considerably lower than
the density for the species (9.9 - 11.9) in similar habitats in Phu Khieo, northern Thailand (Borries et al.
2002). This is possibly a result of a higher intensity of poaching at Khao Yai since habitats are otherwise
suitable. Group size at Khao Yai (0.6 - 3.6) was more variable than at Phu Khieo (3.1 - 3.8). Thisis possibly
an artifact of observer skill. Observations at Khao Yai involved 3 local trackers whose observation skills
varied. Sometimes the counts may have been of single individuals that were actually part of larger groups.
Alternatively, there might be more individuals e.g. subadults that are not part of family groups at Khao Yai.

Density of M. nemestrina at Khao Yai (2.1 - 27.7 individuals/"squaze kilometer) was more variable
than that at Phu Khieo (2.6 - 7.3 individuals/ square kilometer) with mean group size (3.5 - 16.0) being
slightly lower than at Phu Khieo (7.7 - 22.7).

M. muntjak densities at Klong E-Tow (0.7 - 4.2 / square kilometer) were lower than those recorded
in similar habitat in Bhadra, India (4.9 - 5.9/ square kilometer){(Karanth & Nichols 2000) and Nagarahole,
India (4.3/ square kilometer) (Karanth & Sunquist 2000)but similar to a rainforest site at Bukit Berisan
Selatan National Park (BBSNP), Indonesia (1.27 - 5.58 / square kilometerXO’Brien et al. manuscript). M.
muntjak is one of the favored prey spedies for tiger (Karanth & Sunquist 2000). Bhadra and Nagarahole
both support a full complement of ungulate species with tlger densities of 3.42 - 11.9/ 100 square kilometers.
Tiger density at BBSNP was half that of Bhadra (1.6/ 100 square kilometers; Table 5). Khao*ai provides a
much smaller prey base for carnivores than either site with a corresponding lower tiger density (see below).

Given that abundance estimates could be made for but a few species, line transect observation
methods are less attractive as monitoring indices. Since even fewer observations would make estimation
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more difficult, monitoring densities could not be done for dedining populations of these spedes, only
increasing populations (where more observations are made with time).

5.3 Preferred monitoring methods

Monitoring techniques most useful for detecting changes in animal abundance at Khao Yai are
relative indices based on track and sign counts and camera-trapping. Since their initial use at the turn of
the 19* Century, camera-traps have become an important tool for monitoring rare cryptic spedies in wide
range of environments (Champion 1928; Chapman 1927; Griffiths & van Schaik 1993; Lynam et al. 2001).
At Khao Yai, camera-traps have provided a basis upon which to test models of spatial distribution of
wildlife spedies (Trisurat & Lynam 2001), for detecting endangered species (Lynam 2000), and for comparing
their abundance with other sites (Lynam et al. 2002). For example, tiger (Panthera tigris) density at Khao
Yai (0.22 - 0.54/ square kilometer) was the lowest of 11 Asian forest sites. All camera-trap records of tiger
at Khao Yai were restricted to a core area in the center of the park where grasslands are actively managed
to produce browse for large ungulates (Fig. 17). During 2001, continuous monitoring efforts using camera-
traps failed to record further records of tiger leading us to believe the species is either now locally extinct,
or very close to extinction in the park.

In contrast, Wild dog (Cuor alpinus) appear to have increased in abundance, especially in managed
grassland areas where tiger was formerly found, although monitoring was done on too coarse a scale to be
able to detect changes in the grasslands. One future focus of research at Khao Yai should indlude a study
of ecology and behaviour of wild dog combined with monitoring of dogs and prey.

One disadvantage of camera-traps is the expense involved in their purchase, maintenance and
operation. Currently, commerdial devices employed in surveys in Thailand by the author cost approximately
US$500 to purchase, and $15 each to operate during a survey (cost of film, processing and alkaline batteries).
Regular overhauls are required to replace sensors and circuit units which are sensitive to heat and moisture
and need periodic replacing. Specialist technicians are required for the job.

In contrast, track and sign counts are simple and cheap to condudt, and can be readily taught to
park rangers. Track and sign methods were a part of our training protocols for Khao Yai rangers (WCS
2001b) and have been used to monitor large mammals elsewhere in Thailand (Steinmetz submitted). If
the encounter rates of animal sign correlate with actual abundance, then track and sign counts, conducted
at permanent transects or predefined segments of trails (“recce” walks), and stratified to take account of
variability in habitat and human use patterns, will be suitable for monitoring large mammals through
time. Therefore, this method should be taught to park staff preferably by people with extensive local
knowledge of a particular area (often the ranger himself).

5.4 Temporal trends in wildlife - Klong E-Tow

Some large mammals and birds occur at reduced densities at Khao Yai compared with other places.
In general, the frequency of encounters with most foeal species were low (Appendix 4),Eﬁdﬂ\;hmdsf0t
groups of species or all wildlife species are considered here. During June 2000-April 2002 anumber of
large mammals and birds frequented the sampling plot at Klong E-Tow, including Malayan sunbear, Asian
elephant, Asiatic black bear, Gaur, Leopard cat, and Clouded leopard, Hombill spp., Jungle Fowl and Kalij
Pheasant. The presence of carnivores indicates sulficient prey resources. Gibbons and hombills are
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important indicators of fotest health. They normally live inthe evergreen forest and mixed deciduous
forest where adequate food resources exist. They are sensitive to even low amounts of hunting so their
presence at Klong E Tow indicates that hunting pressure is not overly severe.

Increased abundance of pheasant species during : April-September; 2001 may be explained by -
nemestrinag increased during September to December:2001. The peak may be related to seasonal.variafion.
in food abundance. For example, the presence of major seasonal food sources, like Choerospondias axillaries,
along the animal trails where camera-traps were located may elicit a behavioral response resulting in
increased capture rates.

Trends in abundance for target species were also detectable from track and sign counts during
April 2000-January 2002 (Fig. 4). Encounter rates of M. muntjak fluctuated during the period, while encounter
rate of S. scrofa declined after November 2000. There are several explanations for the decline. Firstly, food
availability may have changed. Secondly, human traffic in. this area may have increased with wildlife
moving to other areas in response to hunting or other disturbance. Observation rates for wildlife in general
decreased after September 2000 (Fig. 5). This may have been a general response to increasing human
traffic in the study area as aloewood poachers moved in to the Klong E-Tow area to-take advantage of
unharvested Aquilaria spp. trees.

5.5 Temporal trends in wildlife - Entire Park

M. muntjak, S. scrofa and B. gaurus all showed peaks in abundance during the study period. These
trends might be partly explained by seasonal change in food availability, including migration between
mineral licks and water sources, and illegal human activity. Wreathed Hornbill and Jungle Fowl encounter
rates increased during December 2001 possibly a result of increased activity of these species during their
breeding seasons. Encounter rates of wildlife at increased during May-June 2001 ar«d January-February 2002
at Beung Pai (KY9), Wanleung (KY 11)and Khao Laem (KY13) and Wanleung (KY12) (Fig. 12). Wildlife activity
may have increased during that period may be because of increased food availability from fruiting trees.

At some permanent monitoring locations such as Mo Singto (KY 8) and Bueng Pai (KY 9) wildlife
encounters declined during the study period. These two points are dose to the Park Headquarters, where
management activities are concentrated, and should be the safest places for wildlife. One explanation for the
dedline is that poaching increased at these places during the study period. We recommend that the park
should mobilize rangers from Klong E-Tow and Bueng Pai to mount more effective patrolling in the area.

5.6 Spatial trends in wildlife

Previous studies (Trisurat et al. 1996) and park-wide surveys (Lynam 2000), and monitoring efforts
during 2000-2002 (Fig. 6-8) showed that areas close to park headquarters have the highest concentrations
of target species, and areas distant from the Park headquarters, especially near the perimeter of the park
had the lowest abundance of wildlife. This genesal patiern for wildlife is partly explainable by the lack of
abuffer zone between human settlements and the coré wildlife areas of the park. The “hard” edge existing
at the park’s perimeter means that human activities are occurring directly adjacent to wildlife habitats,
with wildlife encountering humans in uneven encounters, and losing out when they are poached or their
habitats encroached upon and lost. | -
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The pattern of decreased wildlife abundance away from Park headquarters has a lot to do with
historical factors involving illegal human activity, especially poaching. Areas in the Far East and south of
the Park appear to be the worst areas for poaching, and have been so probably since before the Park’s
inception thus making it a difficult area to manage. For example, 78 photo records of villager’s were made
during just 3 camera-trap surveys. Human traffic was especially high at Sai Yai (KY4, 5, 6) and Wanleung
(KY 10, KY 11, KY 12) (Fig. 10). Twenty years ago, these areas served as holdouts for insurgents. Government
staffs were unable to enter the areas and poaching of wildlife went on uncontrolled. The observations of
low wildlife abundance is partially a legacy of intense hunting pressure in the past with wildlife populations
not having had a chance to recover because of inadequate efforts to manage and contain human disturbance.

Human disturbance remains an important factor threatening wildlife and habitats in the eastern
part of the park. Tourist and subsistence poaching by villagers are the main problems. The area receives
high human traffic during some seasons. Tourists disturb wildlife by making noise, through camping
activities and walking in sensitive areas. Poaching causes reductions in wildlife numbers and poacher’s
activities disturb wildlife. The problem of poaching is a general one for the whole Park. Other areas, even
those close to Park headquarters; Khao Rom, Sabtai and Mo Singto, are increasingly being affected. Hunting
is often associated with the collection of non-timber forest products, especially aloewood.

5.7 Threats from poeaching

Of prime importance in protecting wildlife is to know where poaching is going on, who is doing
the poaching, and what specifically poachers are hunting when the hunt. Unfortunately, these data are
extremely difficult to collect. Poachers caught rarely give reliable information to interviewers about their
activities in the forest. Camera-traps and track and sign methods used to detect wildlife can help in
putting a picture together about where poaching is taking place, thus providing park managers with
valuable information that can be used for directing antipoaching patrols.

At least some of the permanent monitoring locations used in this study were in places rarely
visited by rangers due to their remoteness or difficulty of access {e.g. KY2, 3, 5, 11, 16). In these cases,
information provided by the Wildlife Monitoring Team was the only systematically collected information
available on human activity. Information collected by the Wildlife Monitoring Team should be useful in
guiding future patrolling efforts.

Megal human traffic occurred in all areas during the study penod (Figure 10-12). Human traffic
during the second round of surveys (July-December 2001) was much lower than the first and the third
survey. However, after initial encounters with camera-traps, poachers might avoid being detected by the
cameras so photo records might vary non-systematically. In contrast other signs of poachers were
consistently detected although frequency of their encounter varied partly due to weather and terrain which
makes sign variable in its detectability in time and space.

Poachers were regularly encountered at the Klong E-Tow. Some of the poachers were armed
making the task of conducting scientific monitoring in ﬂ1e field potgnhally dangerous. On  many occasions
field staff encountered poachers walking along the surveyhm On some occasions r:mgezs patrolling in
the area caught and arrested poachers. The problem of poaching and human disturbance in Klong E-Tow
and adjacent areas continues to be serious, and could be resolved only by increasing the frequency and
intensity of patrolling at Klong E-Tow, :ind by mobilizing forest guards based at Klong E-Tow substation
to participate in protection efforts. B



ECOLOGICAL MONITORING OF WILDUFE AT KHAO YAI NATIONAL PARK, THAILAND 23

In general, hunting continues to be a problem for wildlife in Khao Yai National Park. Signs of
poachers were found consistently in almost all study areas. Since the monitoring locations were
representative of the park, this suggests that poachers probably continue to frequent all areas, although
the intensity of poaching may have changed with the increase in vigjlance and effidency of ranger patrol

Poacher activity in the past was greater in the more remote parts of the park. Increasingly, poaching
is moving to areas closer to park headquarters. Increased enforcement is urgently needed, especially in Sai
Yai, Wanleung, Buengpai and Mo Singto areas. The patrol team should consider this information and
adjust their strategy accordingly. Information of decreasing of wildlife abundance such as that observed at
Klong E-Two and at the park perimeter should be understood and accepted by the park management.
Seeing wildlife along the road does not suggest that wildlife is increasing inside the forest. In contrast, one
explanation of this observation is that the forest is not safe for wildlife anymore because of the increased
risk of death from poaching.

5.8 Efficiency of patrolling and antipoaching efforts

Rangers from each substation need to be trained and motivated to conduct effective antipoaching
patrols. They also needed to be trained about wildlife conservation. During November 2001, the Wildlife
Conservation Society (WCS) arranged for special training for 8 rangers to participate in enforcement patrols
in special problem areas in the park. This follows from a series of at least 7 trainings and refresher trainings
arranged for park rangers by WCS and WildAID. Maintaining ranger capacity to defend wildlife is possibly
the most important management activity for Khao Yai. ‘his needs to continue in future.

As a result of the ranger-training program, arrests of poachers peaked in March 2002 (Fig. 18), and
aloewood seizures have been consistent during the study period (Fig. 19). Despite their efforts wildlife
poaching and illegal collecting of non-timber forest products, as evidenced by the level trends in arrests
and seizures of contraband, continues to be threaten wildlife. Ranger patrols should not be disheartened
by this fact. Instead they should continue to work towards systematic patrolling to reduce the threat.
Rangers are the park’s most important staff for combating poaching and other illegal activities. Rangers
need to be provided with adequate resources to carry out their jobs effectively.

5.9 Assessment of reduction of threats

Any conservation program should seek to monitor its progress and regularly assess the efficacy of
specific activities aimed at achieving predefined goals (Kremen et al. 1994) so that future management can
be adapted to meet the changing needs for wildlife. The central goal of this project at the outset was to reduce
poaching of wildlife. Therefore all activities should be designed to aid in reducing poaching, and should
produce measurable progress toward this goal. One method for assessing the degree to which a project
has worked to reduce threats is by conducting formalized Threat Reduction Assessments (TRA) (Salafsky
& Margoulis 1999). Project staff are asked to list 2,56 of thréats and to rank them in rder of importance
along three axes: area of effect, intensity, and urgency” Then the rankings are used to determine a total
ranking for threats. Project staff then estimate the degree to which each threat has been reduced during
the course of the project. A raw score indicating the degree to which threats have been reduced is arrived
at. Compared with the total ranking of threats gives an index of threat reduction (TRA Index).
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As one approach to measuring the degree to which poaching has been reduced at Khao Yai as a
result of the Khao Yai Conservation Project, Wildlife Monitoring Team staff comprising 2 long-term local
residents of Prachinburi Province, now employed as wildlife trackers, and two researchers with >2 years
experience working on the project were asked to conduct TRA's using the standardized approach of
(Salafsky & Margoulis 1999). Their responses are shown in Appendix 5. Threats to wildlife in Khao Yai
National Park were defined as 1. Poaching (subsistence); 2. Poaching (commerdial), 3. Habitat disturbance
{encroachment), 4. Habitat disturbance (NTFP collection), and 5. road construction. These four staff
estimated the reducing of threats to wildlife as a consequence of the project at 22.3 +/- 52%.
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7. Recommendations

1. Monitoring trends in wildlife is one important measure of conservation success. It is not
feasible to monitor all species of wildlife, but certain spedies may be indicators of biodiversity
and natural resource use. Large mammals and birds are sensitive to human-induced changes
in forest.ecosystems and so-are useful as indicators of poaching levels or forest health.

2. Simple methods for recording target species should be employed. In most cases, direct
observation or track and sign methods are sufficient for monitoring an area. Species identity
is given from direct observations. Animals can be lumped into groups for recording track and
sign. Forexample, small cats might include any cator civet with tracks smaller than 40mm in
length. Monitoring track and sign on defined lengths of trail or cut transect should provide
useful information on wildlife trends for groups of large mammals.

3. If camera-traps are available, they can be used to monitor individual species, espedally rare
or cryptic species such as felids that are not easily identifiable from sign, and rarely observed.
Camera-traps can also be used to monitor sensitive habitats such as saltlicks, cave entrances
or waterholes.

4. Information on poaching can be:gleaned from any team working in the forest. The Wildlife
Monitoring Team has provided useful information on trends in poaching through the recording
of simple indicators of human sign, through encounters with poachers, and poachers camps,
and through the use of camera-traps which detected poachers.

5. Strong spatial trends in wildlife occur across Khao Yai National Park, with wildlife abundance
decreasing from Park headquarters to the park perimeter. The pattern is partially a result of
historical neglect of more remote parts of the park, and increased poaching in these areas.
Ranger patrols should emphasize these areas.

6. A Geographic Information System (GIS) database was completed for Khao Yai National Park
by Dr. Yongyut Trisurat, Kasetsart University. The database was donated to KYNP and should
be used to archive information from wildlife monitoring, and ranger patrols, and to enhance
the planning and direction of patrolling efforts. In the future, the GIS. will be updated with
data on a monthly basis. WCS provided special training in GIS for Khao Yai and project staff
in year 2000 and 2001. KYNP staff should undergo periodic refresher training to sharpen their

RN - . a

skills in use and management of data;- )

7. Rangers should be diligent in recording obsérvations of wildlife while on patrol, including
direct observations, track and sign, remains.of animals killed by poachers in campfires, and
other -evidence of wildlife. This information should continue to be lodged in the database,
which is kept at Park headquarters. ~
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8

10.

11.

12.

Research has shown that park’s are most effective in supporting biodiversity and when they
are actively protected (Bruner et al. 2001). Large mammal populations are most effectively
preserved when resources are spent on training rangers and mobilizing patrols and
antipoaching activities (Madhusudan & Karanth 2002). Park resources should continue to be
deployed in training rangers, provision of uniforms, boots, radios and other equipment, vehide
Rangers involved in enforcement activities need to have refresher training in patrolling and
enforcement techniques. Eleven rangers were trained by Wildlife Monitoring Team field staff.
These staff will in future require periodic refresher training to ensure their capacity to track
trends in wildlife after condusion of the Khao Yai Conservation Project.

Arrest rates of poachers by ranger patrols at Khao Yai and seizures of aloewood, a target
species for poachers, remained consistent for the duration of the project, indicating that the
pressure on wildlife due to illegal human activity persists. However, attitudes of poachers
have apparently changed, since ranger patrols report poachers are less likely to carry weapons
or traps when caught. Although this cbservation is yet to be quantified, the suggestion is that
the intensity of poaching may have been reduced. ‘

An assessment by Wildlife Monitoring Team staff determined that the Khao Yai Conservation
Project had succeeded in achieving an estimated a 22% reduction in theeats to wildlife in
the Park.

Effective conservation of wildlife can only be done with cooperation among individuals and
groups. Researchers, local people, NGO's and park staff should work together and share
information and techniques. In the past, research was disconnected from park management
so that wildlife has declined in some areas where research has been going on for many years.
Rangers trained in wildlife monitoring methods should continue to monitor wildlife at long-
term monitoring locations, with data being uploaded onto the Geographic Information System
(GIS) database. Information on wildlife status and threats should be used as one guide for
park management.
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Appendix 1 Standard datasheet for line transect observation
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Record

Position ID

Camera ID

<]

Appendix 3 Camera-trap setting III of 18 camera-trap sites (January 2002-April 2002)
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Appendix 4 Line transect observations of each species at Klong E-Tow permanent camera-trap site

June 2000-January 2002
No. of Species Species No. of Observations | No. of calls
1 ' Great Hornbill 10 52
2 Oriental Pied Hornbill 82
3 Brown Hornbill 10
4 Wreathed Hornbill 8 9
5 Jungle Fowl 12 43
6 ' Kelij Pheasant 1 0
7 Silver Pheasant 12 2
8 White-handed gibbon 3 264
9  Pileated Gibbon 1 6
10 Burmese Striped tree Squirrel .1 0
11 Variable Squirrel 131 133
12 Treeshrew 10 25
13 Ground Squirrel 1
14 Smooth-coated otter 0
15 Black Giant Squirrel 3
16 Mousedeer 1
17 Pig-tailed macaque 13 2
18 Muntjac 13 15
19 Yellow-throated marten ' 0 1
20 Wildboar 0 4
21 Fishing cat 1 1
22 Gaur 1 3
23 Asiatic Black Bear 2 0
24 Bear sp. 2 0
25 Elephant 1 1

P
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Appendix 6
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Table 1 Occurance of large mammal and bird species from line transects survey and camera trapping at

Klong E-Tow permanent plot.

No. Species Camera-trap survey |  Line transect survey
1 | Asiaticblack bear v ) ¥
2 | Binturong v
3 | Black Giant Squirrel , { ¥
4 | Common muntjac v '

5 Brown Hombill ! » ¥

6 Common palm civet v

7 | Burmese Striped tree Squirrel ¥

8 | Crab eating mongoose _ N

9 | Elephant v v

10 | Fishing cat )

11 Gaur ¥ ¥

12 | Hog Badger N

13 | Great Hornbill v

14 | Large Indian dvet )

15 | Ground Squirrel i

16 Leopard cat v

17 Jungle Fowl )

18 | Lesser mouse deer ¥ )

19 | Kelij Pheasant ¥

20 | Malayan porcupine v

21 | Malayan Sunbear v

22 | Muntjac v

23 | Oriental Pied Hornbill v

24 | Marbled cat v

25 | Pangoiin v

26 | Pheasant sp. v v

27 | Pig-tailed macaque v

28 | Pileated Gibbon v

29 | Silver Pheasant v

30 | Smooth-coated otter v

31 | Sambar v

32 | Treeshrew v

33 | Wild boar v v

34 | Variable Squirrel ¥

35 | Yellow-throated marten L v o *. ¥ o-

36 | White-handed gibbon o 3

37 | Wreathed Hornbill N T

38 | Human ) v
Total . . 21 26

v : found
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Table 2 Park rangers and other staff trained in wildlife monitoring methods

14. Mr. Thawatchai Kijtham
15. Mr Prawing kinklay

16. Mr. Rawung Kinklay

17. Mr. Somchai Chengkhao
18. Mr. Arthis Biatnok

Training Center
WCs
WCS
WCs
wWGCs

Name Agencies Duration of training (day)
1. Mr. Somnuek Sonteinwat Khao Yai National Park 72
2. Mr. Pornpissanu Changpim Khao Yai National Park 61
3. MR. Suthiporn Sinka Khao Yai National Park 68
4. Mr. Chai yuth Supapun Khao Yai National Park 33
5. Mr. Vichai Poon-ngew Khao Yai National Park 33
6. Mr. Chumlong Luikratoke Khao Yai National Park 33
7. Mr. Nopporn Aimsri Khao Yai National Park 33
8. Mr. Prayoon Sankode Khao Yai National Park 54
9. Mr. Sanah Raksachart Khao Yai National Park 65
10. Mr. Chalerm Panchaiyapoom Khao Yai National Park 70
11. Mr. Pranee Kongkam Khao Yai National Park 3
12. Nai Pongsak Kumpolsiri Khao Yai National Park 3
13. Mr. Songpol Narkarthid Training Center : 3
3
72
72
72
72
3

19. Mr. Meenoi Kinklay

WFT

o« v




Table 3 Sampling Efforts and number of wildlife recorded from camera-trap at Klong E-Tow (January 2001-January 2002)
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Table 5. Tiger densities at rainforest and evergreen forest sites in Asia.

Country Site No. tigers Density est.* Min Max
detected (tigers/100km2) | density | density

India Bhadra 7 342 - 258 | 426
Thailand Kaeng Krachan 4 282 196 | 367
Thailand Hala 3 2.68 242 | 293
Thailand | Bala 2 1.79 150 | 207
Malaysia Temenggor? 2 1.78 0.94 263
Indonesia Bukit Berisan?® 9 1.60 1.2 32
Myanmar Hukaung Valley 2 1.10** 091 129
Myanmar Myintmoletka 1 0.67 038 0.96
Thailand Phu Khieo 1 0.62* 0.35 0.88
Myanmar |  Htamanthi 1 0.49* 0.28 0.70
Thailand | Khao Yai 1 038 0.22 0.54

* Single sided M-R estimates using Program CAPTURE

** No recaptures. Density (D) = No. tigers (N) / Area, where N = No. tigers detected/p, and p=0.778
(from Badhra, India; Karanth and Nichols, 2000)

O'Brien et.al. ms

? R. Laidlaw and DWNP (unpublished data)

1
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Figure 19 Rate of aloewood seizure from patrolling during February 2000-April 2002

g 04797%+ 85885

seesen ] inear (Total)

~¥-— Total

- .
1
VY

I
1
¢

160 -

140

00
1012

’hm-??nv

Month




o i .
000 0083 000 0843 000 0943 000 ov.nu

e (SIM) dea viowed (2661 nsiay) Konine e 302m0S peoy A/ s @
R s < o ] 0002 1einsuy InkBuoy .asAjeuy uonng tw.m-.n 3 \ o @
Y » 101d Bujjd weg e |
< 'y pueisstg 2L .
. . X R - 3| 4¥i3 uvWnY
0 ve- LN »e @
o . o g Py i oy - P
wenysnueyresd . 0c- 10 K arotsa 9
09 15 [ Pt g
% %° 0y -ty G5
° ar- Iy WOH BAI NG
¥ . 0y 13
: ° ez 1. petesy
%o L3 c VOREANSQO o8y
2 INCIUOD BdURPUNGE BARE|aY eBegia o
L]
, spuafe z
: 3
b, oy
‘
N 1 ]
“
A ° ]
(a1€25 10N) W :
puejeyy jo deyy ; £ .

- S5 . . } , 1103 10uD

Od 0By |es

puzjiey] ‘yied |[euonep I1eA oey)y Rl 301 ¥en
$3103dS 3417QT1IM A3N3LVIHHL 30 SNOILVYLNIONOD e (v,
000 0083 000 0923 000 0943 000 ozm
o 1 PR o B S | e et ey ot M N Bt 2 3 by 19

46 ECOLOGICAL MONITORING OF WILDLIFE AT KHAO YAl NATIONAL PARK, THAILAND

$apads JJI[p[Im Paua}ealy} JO SUOHEIUIIUOD PaydIpal ] [ 31nd1g




ECOLOGICAL MONITORING OF WILDLIFE AT KHAO YAI NATIONAL PARK, THAILAND 47

M sidRWony o

=l

LAY e
. E._naon:ah . &

n, —_ ™ =i N
T [t e
wandy wanpyqe ~. _ 3 ¢

L - S
. e .
prpvayey ..

1madyasy b

14

vilueyiavy

uoimns paend
Repunoq uopeisqns -
ujed Buppoyuow Jusue s o

) eqadfiungy
e
; N , ne dyaany
’ : | mayuan g
N : -
_\ . ..L.,..rl ] _.y -
o | -
CAN
i -
o
,m..«.‘
et
o L GRAN LT '
- e . ’ Af.. . I
. " L RUR CET RN B . s
: L S A

oy

Buug] Suepy

.
uSney |

_. » C

Cpe i ©

A

. 3
WO v L..

d R ’
ke

p ;
B [}
i)

Mw 1 Mengy

‘(00 Arenue(-100z Arenue() sayis den-esswed g1 pue joid Jusuewsa mol- g Suopy 7 21n31g




48 ECOLOGICAL MONITORING OF WILDLIFE AT KHAO YA! NATIONAL PARK, THAILAND

Lo uef-08q 10 93Q-A0N

10 AoN-dog 10 dag-8ny 10 8ny -ing 10 pop-ung 10 sunf-[udy 10 (udy-qog

10 P4-U%[ {

190G PIM ~mmer
Lo e

Sooamutg —
uroBuRy ey

98008u0u BUNUG GRIL) wemmelpmmammr
RBpug 80 o
13A15 TITRd UOWIDOD) vommmeefpoerr

+ 0z

WAL WpU] O8IV ——e
THW PIBOIGY-MOT[O X mememnifr—me

J

(zo0z Asenwe(-100 Arenuef)
ons den-e1owes jusueunad ov] g Suory je sarcads oM Jo jer smmyde)) € aandyy

114

- 0

(s3q3raden pgy/oroqd Jo -oN) pex aamde)




ECOLOGICAL MONITORING OF WILDLIFE AT KHAO YAl NATIONAL PARK, THAILAND 49

w 10 10

QPUOA

o 10 10 10 0 10 10 110 10 0 00
‘mf  -ung

i L L L

00

00 0 00 00 00 00

AN 8V BN @4 W -eq AN R0 adeg Bay up -mp e -ady

Mo ojfunf — o

Teo —o—

Je0d PiIM —o—

(00T Arenuep-0ooz 1Rdy) 0B, g Suory

18 §1005UBN SUI| WOY $9199ds [200 JO UBIS PUB JorI} WO djel J3UNosuy p 1Ny




50 ECOLOGICAL MONITORING OF WILDLIFE AT KHAO YAI NATIONAL PARK, THAILAND

QPUoON

0 10 10 10 10 16 10 10 10 10 10 10 10 00 00 00 00 00 00 00 00 00
-wer -09(Q -AON -0 -ideg -Bny -mf -ung -@2 -1dy - -qe -wef -33Q -AON -0 -idag -Bny .E -ung .&2 .a<

a4 7\\\
- //,\\ !
i o ; _ ¢l W
\ s,
- \ =)
L2 1:170 1) QU — ; ..,. [4 W
1404 ajSonf —e— *
JUBSBIY Sz m
*dds [[1QUIOH ——e—
.&m.—ggw.l‘l'
onbeoBAl PO[IR)-B1d ~m-tteme - £
UOqQL) ===~
‘dds msag $'€
OBRUNIA - - 6~ -~
o ] ‘ ,

2002
Arenusp-0007 [HdY oe, g Buoly Je s}o0sURD SUI[ UO $2[0ads [200J JO UONTAISSGO WO SJEI JOJUN0OUY § AN J




ECOLOGICAL MONITORING OF WILDLIFE AT KHAO YAI NATIONAL PARK, THAILAND 51

Jayxenb peay yavd woyy adus)siq

0§ oy 0¢ 07 01

! | -

s1
S ,. . [ ]
_60000=d 0z
.0 £01S0=08
VZSET +X89ET 0 = £
: : s .
- L sz

10yrenb peay yred woyy soue)sip pue A9Ams uSis WOX s3el ISIUNOOUS UsoMISq dTysuone]ey 9 aanSyy

JY/UOTJBAIISQO JO “ON




$2 ECOLOGICAL MONITORING OF WILDLIFE AT KHAO YAl NATIONAL PARK, THAILAND

J3118nb puoy yavd woiy sdussiq
0§ ov 0t 0¢

1 1 1 1

01

>
®

SIE'8E+ X990 = &

Iapend) pesy Jred woy douesip pus Surdden-eiowres wolyy oxnyded Jo o3l usomioeq drgsuone[ay £ dandyy

vy [=] wn (=] wy (=]
o o o~ o — —
sy3uden goi/soamded -oN

(=
<

194

0s




ECOLOGICAL MONITORING OF WILDUFE AT KHAO YAI NATIONAL PARK, THAILAND 53

09

Ioyend) peay] yJed Woy 20uesi(]
0s ot 0€ 114 o1

Il I8 . i

2

'S4

61610 =24

*

9L66°7 +XprE0°0- =4

urend) pedH Nied WOy SOURISIP PUB SjBI UOLRAIASQO usamiaq diysuone[oy g 2andy

T/TOTBAIISGO JO "ON




54 ECOLOGICAL MONITORING OF WILDLIFE AT KHAO YAI NATIONAL PARK, THAILAND

poriad £aAing

(2007 1udy-Arenusf) ¢ £9AImg (1007 19quaneq-Any) 7 Loamg (1007 oung-Arenuef) | Aoamg
z e - 7 =i T T
% : ] 54 1
iy /e
e
7
d

ARNNINNENXNDS

SIAN-ISO

l
Y,

LIXN-1S0
(208 20s (]
STAY-WAD

PIANTIm
CIANTIm
AN S

HANIAR
OTAN"IM @

6AN-dE®

2002 [1dy-100¢ Arenue(
udaMIaq sTONEo0] dex-elowed g1 18 AoAms den-eIowes ¢ woy sa[oads [8005 [[e Joyael amide)) ¢ oansyg

© “ <
=] {em] (=]
syduden gor/Rres 2xmde)

e
S

i
=

6'0




ECOLOGICAL MONITORING OF WILDLIFE AT KHAO YAl NATIONAL PARK, THAILAND

55

Figure 10 Human traffic and wildlife capture rate at 18 camera-trap locations between

January 2001-January 2002
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