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Abstract

The main purpose of this project isto establish an environmental ecological
monitoring system in order to help the Shei-Pa National Park Headquarters monitor
the ecological impacts after the opening of Shei-jian Recreation Area.  We first
compiled and created basic digital maps. We then use these maps and historical
ecological research reports to create current biodiversity distribution maps. Based
on thisinformation, we select 23 locations as the future long-tern research stations.

We use ArcGlI S to create these maps, analyze relationship between landscape
and ecological variables, and select suitable locations as research stations.  Our basic
maps include contours, Digital Terrain Model (DTM), river system, slope and aspect.
A 500 mx500 m grids map was created as a basis to record biodiversity data and maps
the distribution onceit isavailable. The biodiversity distribution mapsin our
database include bird, amphibians, reptile, and mammal. Due to the limit of
previous researches, current biodiversity distribution maps are strongly biased by
research efforts.  To avoid this problem in the future, we suggest that basic
ecological researches should follow standard methods in data collection and
documentation. To provide avital sign monitoring and to record long-tern
ecological trends, researches should study the following indicators: vegetation
composition, invasive plats, exotic species, endemic species, birds, and landscape
dynamics. Every research should use GPS or maps to record the occurrence of
species observed and follow standard operation procedures.

In order to model the future changes in ecological characteristics, we chose 23
locations as long term research stations for the studies of environmental monitoring,
basic ecological research, and environmental changes around roads.  After
considering the vegetation cover, elevation, geological features, slope and aspects, we
select 14 research stations close to the road networks and 9 research stations far away
fromroads. Our design should help the National Park Headquartersin planning
future research directions in terms of long-term research and monitoring. Based on
these researches, a solid database can be created and this should provide a better
information for the conservation management.

Keywords. Shei-Pa National Park, geographical information system (GIS),
biodiversity, ecological monitoring
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ZAPHFRHEARLER L

HERE IRFR IXFR FE4% £

#ez g " ¥t SRR ®TEs B
(1989)  (2003)  (2004)  (2004)  (2005)

g2 Ardeidae
| Egretta garzetta Little Egret R v
ELE Scolopacidae
538 Tringa hypoleucos Common Sandpiper R/W v
FE¢ Alcedinidae
2E Alcedo atthis Common Kingfisher R v
¥R Accipitridae
i Accipiter virgatus Besra Sparrowhawk R Il Es 4
BELE Accipiter trivirgatus Crested Goshawk R Il Es v
g Ictinaetus malayensis Black Eagle R I v v
WEE Pernis ptilorhynchus Oriental Honey-Buzzard T Il v 4
~ 5 Spilornis cheela Crested Serpent-Eagle R Il Es v v
g Phasianidae
PR SR A Arborophila crudigularis Taiwan Patridge R 11 E v 4 v v v
R Bambusicola thoracica Chinese Bamboo Partridge R Es v v v v
Erg Lophura swinhoii Swinhoe's Pheasant R I E v 4 4 4
F Syrmaticus mikado Mikado's Pheasant R I E v v
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HERE IRFR IXFR FE4% £

#ez g " ¥t SRR ®TEs B
(1989)  (2003)  (2004)  (2004)  (2005)

B Columbidae
ES s Columba pulchrocollis Ashy Wood-Pigeon v v
% Treron sieboldii White-bellied Green Pigeon Es v 4
£%+g Streptopelia orientalis Oriental Turtle-Dove Es v 4
g Cuculidae
Fh Cuculus saturatus Oriental Cuckoo S 4 v
EF8 Cuculus sparverioides Large Hawk Cuckoo 4
‘| 1 78 Cuculus poliocephalus Little Cuckoo S 4
BHf Strigidae
1858 Glaucidium brodiei Collared Owlet R Il 4 v
sl Ninox scutulata Brown Hawk-Owl T I v
AE 4 58 Otus bakkamoena Collared Scops Owl R I v
T kg Otus spilocephalus Mountain Scops-Owl R Il Es v 4 4
ke Strix leptogrammica Brown Wood Owl R I
Idh$ Capitonidae
145 Megalaima oorti Black-browed Barbet R Es v v 4
Rk g Picidae
o] R Dendrocopos canicapillus Grey-headed Pygmy Woodpecker R v v
* ARk Dendrocopos leucotos White-backed Woodpecker I Es 4 v
& ok A Picus canus Gray-faced Woodpecker Il Es v
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#ez g " ¥t SRR ®TEs B
(1989)  (2003)  (2004)  (2004)  (2005)

R A Apodidae
o g4tk % @ Hirundapus caudacuta White-throated Needletail 4
o] R Apus nipalensis House Swift v 4 4
= Hirundinidae
£ yrg Delichon dasypus Asian House Martin v v 4
T Hirundo rustica Barn Swallow v
B Motacillidae
v %448 Motacilla alba White Wagtail R/W v
% 448 Motacilla cinerea Grey Wagtail w v
+ 4§48 Motacilla flava Yellow Wagtail w 4
38 Anthus hodgsoni Oriental Tree-Pipit W v
Liflz § Campephagidae
i Pericrocotus solaris Grey-chinned Minivet R m v v 4
gL Pycnonotidae
‘oHf 248 Hypsipetes madagascariensis Black Bulbul Es v 4
v Ef Y Pycnonotus sinensis Chinese Bulbul Es v
0 Tk ggE i Spizixos semitorques Collared Finchbill Es v
PEH Cinclidae
5 Cinclus pallasii Brown Dipper R v
SH Muscicapidae
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#ez g " ¥t SRR ®TEs B
(1989)  (2003)  (2004)

b ErE Turdinae
T E s Brachypteryx montana White-browed Shortwing R 11 Es v 4
9 kg Cinclidium leucurum White-tailed Robin R i Es v 4
& % g Tarsiger johnstoniae Rufous-breasted Bush-Robin R I E v 4
* vl fE Myiophoneus insularis Formosan Whistling Thrush R 11 E v v 4
&g Phoenicurus auroreus Daurian Redstart W v
&4 kg Phoenicurus fuliginosus Plumbeous Water Redstart R | Es v
EErag Tarsiger cyanurus Red-flanked Bluetail W v
7 LG Turdus chrysolaus Red-bellied Thrush T v v
K Zoothera dauma Scaly Thrush T v 4
v A Turdus pallidus Pale Thrush T 4 v
E R Timalinae
HEEA Actinodura morrisoniana Tawain Barwing R I E 4 v
LA Alcippe brunnea Dusky Fulvetta R Es 4
wmEEE R Alcippe cinereiceps Streak-throated Fulvetta R Es 4 4
HBRER Alcippe morrisonia Gray-cheeked Fulvetta R Es v v 4
&% R Garrulax morrisonianus Tawain Laughing Thrush R I} E 4
v X fg Garrulax albogularis White-throated Laughing Thrush R Il Es 4
wk Garrulax poecilorhynchus Rusty Laughingthrush R Il Es v v 4
EIE R Heterophasia auricularis White-eared Sibia R Il E v 4 v
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InEs

TELE

Pz g 2 ¥t SABE RT R £

(1989) (2003) (2004) (2004)
ik Liocichla steeri Steere's Liocichla R 11 E v v 4 v
w4858 Pnoepyga pusilla Pygmy Wren Babbler R Es v 4 4
S LA Pomatorhinus erythrogenys  Spot-breasted Scimitar Babbler R Es v 4 4
T E R Pomatorhinus ruficollis Streak-breasted Scimitar Babbler R Es v v v
L b B Stachyris ruficeps Rufous-capped Babbler R Es v 4 4
B ¥ Yuhina brunneiceps Taiwan Yuhina R M E v v v
EEY Yuhina zantholeuca White-bellied Yuhina R v
R Sylviinae
wo d Abroscopus albogularis Rufous-faced Warbler R v v 4
A ¥#E Y Bradypterus seebohmi Brown Bush-Warbler R E 4 v v
P Cettia acanthizoides Yellow-bellied Bush-Warbler R Es v v
B Cettia Diphone Bush Warbler T v
g Cettia fortipes Brownish-flanked Bush-Warbler R Es v 4 v
T RrY Phylloscopus inornatus Inornate Warbler T v
LA H Prinia polychroa Brown Hill Warbler R Es v
LERTE Regulus goodfellowi Flamecrest R i E 4
BL Muscicapinae
+ 758 Ficedula hyperythra Snowy-browed Flycatcher i Es v v 4
2 Hypothymis azurea Black-napped Blue Monarch Es v
= k3B 4 4 4

Muscicapa ferruginea

Ferruginous Flycatcher
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) ¥z BHBE BT SR #H1ay
(1989)  (2003)  (2004)  (2004)  (2005)

e

F L Niltava vivida vivida Vivid Niltava R 11 Es v 4 v

£ B LR Aegithalidae

EELE Aegithalos concinnus Black-throated Tit R 1] 4 v v
T Paridae

Fobg Parus ater Coal Tit R i Es v
A Parus holsti Yellow Tit R Il E v
FELE Parus monticolus Green-backed Tit R i Es 4 4 v
g Sittidae

TR Sitta europaea Wood Nuthatch R 4 4
R Dicaeidae

Sk i Dicaeum concolor Plain Flowerpecker R Es v

AR TC R Dicaeum ignipectus Fire-breasted Flowerpecker R Es v v 4
B Zosteropidae

R Zosterops japonica Japanese White-eye R 4

P Emberizidae

2 % 3f Emberiza spodocephala Black-faced Bunting W v 4
CE e Fringillidae

et O3 Carpodacus vinaceus Vinaceus Finch R Es 4

! Carduelis spinus Eurasian Siskin T v

=g Pyrrhula nipalensis Brown Bullfinch R Es v v 4
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?e ot gz ¥t SRR FTRn B3
(1989) (2003) (2004) (2004) (2005)

5 Ploceidae
02 g Lonchura striata White-rumped Munia v
REp S Passer rutilans Cinnamon Sparrow 4
¥ B Dicruridae
TEE Dicrurus aeneus Bronzed Drongo R Es v 4
B Corvidae
E 7§ Corvus macrorhynchos Large-billed Crow R v v 4
bion: Dendrocitta formosae Grey Treepie R Es v 4
78 Garrulus glandarius Eurasian Jay R i Es v v v v
% 78 Nucifraga caryocatactes Spotted Nutcracker R Es v 4
- BT Urocissa caerulea Tawain Blue Magpie R I E v
314 97 48 R=75 1=3 E=13 5746 4746 654 12 6

S=5 11=14 Es=41

W=6 111=19

T=8

R/W=2
Vg 7 j¥_Monroe and Sibley (1993) -
D pHE ki B d (1991) -
Ve g Bl £2% (1991) ¢ R= §5-S= 135 W= $igg5  T= &R
BT s o= EREAETH NS BT ETAN= 28RS BT FF Y CE= B Es= £ L

Yy A FHH hF L8 _Rasmussen et al. (2000) { i Bradypterus alishanensis » & 3 > #% 15 475 f&
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PABED S RN L

iet gz %22 oy Bl s gy TERE PR D5E RX43 mias
(1989)  (1995)  (2004)  (2004)  (2005)
AP Insectivora
REE A Talpidae
P PRER] Mogera insularis Formosan mole Es v
X R Soricidae
b S RLRE Anourosorex squamipes Formosan Burrowing Shrew Es v
¥+ Chiroptera
B 05 L Rhinolophidae
B i ol Rhinolophus formosae Formosan Greater Horseshoe Bat E v
%35 p Lagomorpha
%ot Leporidae
. A Lepus sinensis formosanus Formosan Hare Es 4 4
BY B Manidae
FaLP Manidae
ER Manis pentadactyla pentadactyla  Chinese Pangolin Es Il v v 4
il P Rodentia
> EA Sciuridae
A B Callosciurus erythraeus Red-bellied Tree Squirrel v v v 4
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HRRAR 2%%E IxRTR 1442 KA

P L34 ¥4 #3 Bl BT BR
(1989) (1995) (2004) (2004) (2005)
£ o B Dremomys pernyi owstoni Formosan Long-nosed Squirrel Es v v v
iR B Tamoips maritimus Formosan Striped Squirrel Es v v 4
S Petaurista philippensis Formosan Giant Flying-Squirrel Es v v
E 3 Petaurista alborufus lena Formosan White-faced Flying-Squirrel E v v v
B Muridae
& Niviventer coxingi Spinous Country-Rat E v v 4
oA HER Apodemus semotus Formosan Field Mouse E 4
Bl R Niviventer culturatus Formosan white-bellied rat v
Sp P Carnivora
P2 Mustelidae
* R Martes flavigula chrysospila Formosan Yellow-throated Marten Es Il 4
Fa il FEP Mustela sibirica taivana Formosan Weasel Marten Es v v
g Melogale moschata subaurantiaca Formosan Ferret-Badger Es v v
&R Viverridae
v fou Paguma larvata taivana Formosan Gem-faced Civet Es Il v v 4
B Herpestidae
CRGe 3 Herpestes urva Crab-eating Mongoose Il 4 4 4
R Felidae
L Felis bengalensis chinensis Chinese Leopard Cat Il v
JEE o Ursidae
o R Ursus thibetanus formosanus Formosan Black Bear Es v 4
5B Primates
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Ve . %oz #4 Bl 5T BR HEPRE 2%%R IRTE f44% KRR
(1989) (1995) (2004) (2004) (2005)
T Cercopithecidae
o B Macaca cyclopis Formosan Macaque E Il v v v v 4
& B P Artiodactyla
B Suidae
o AT gk Sus scrofa taivanus Formosan Wild Boar Es v v v 4
R Cervidae
NTE Muntiacus reevesi micrurus Formosan Reeve's Muntjac Es Il v v 4 v 4
kA Cervus unicolor swinhoei Formosan Sambar Es Il v
%l Bovidae
EELI[LELE Naemorhedus swinhoei Formosan Serow E Il 4 v 4 v
8 p 16 25 48 E=6 I=1 1746 44 7 1846 14
Es=15 11=9
1) BT R 1= FREAETH = BhAF FTH = B6 k3 BTH o #FHNY E= $ Es= #F L8
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v g+ e ¢ #EEY  FTRRE k¥ A2
&R Salienta
3Ty Bufonidae
R Bufo bankorensis Central Formosan Toad E v
AR Rhacophoridae
P~ AHE Buergeria japonica Japanese Buerger's Frog v
Aottt Buergeria robustus Brown Treefrog E ] v
TN HRE Chirixalus eiffingeri Eiffinger's Treefrog v
B % AhE Chirixalus idiootocus Meintein Treefrog E v
9 4 AHE Polypedates megacephalus White-lipped Treefrog v
A AL Rhacophorus moltrechti Moltrecht's Treefrog E 1] v
i Ranidae
v R R E Rana kuhlii Kuhli's Wart Frog v
FE LA Rana latouchii Latouchti's Frog v
KA R A E Rana sauteri Sauter's Frog v
B2 A A Rana swinhoana Swinhoe's Frog v



R £z 2 R A L 22 R
R 1 Squamata
Byt Agamidae
B A W Japlura brevipes Short-legged Japalura E v
B0 gt Japalura swinhonis Swinhoe's Japalura E
I gt Lacertidae
% L o Scincidae
) Ao Eumeces elegans Elegant Skink v
EF B MEMT Sphenomorphus indicus Indian Forest Skink v
3 Yt Anguidae
4231 ©) Ophisaurus formosensis Formosan Glass Lizard E 1] v
L ] Serpentes
* Colubridae
i Cyclophoips major Smooth Green Snake v
#tO Elaphe taeniura Striped Racer 1] v
o fobt Lycodon ruhstrati ruhstrati White Plum Blossom Snake v
¥ CdE) Rhabdophis tigerinus formosanus Asian Tiger Snake Es 1]
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IS £z ¥4 #ApY 1= EkER i p
L Elapidae

W Bungarus multicinctus multicinctus Banded Krait ] v
v Viperidae

& BT Trimeresurus mucrosquamatus Pointed-scaled Pitviper 1] v

Gl BRI Trimeresurus stejnegeri stejnegeri Green Bamboo Viper v
3 10 23 E=7 =7 20

Es=1

ViET g o= RS AFETH NS BET RTINS BR RS BT Hf Y CE= # 8o Es= L
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ke 2 AR R A LE (BETH
Ve o2 g 2 2L #3 Bl
Ragop GONORYNCHIFORMES
ol % Balitoridae
o AR T K Hemimyzon formosanum
w5 p CYRPINIFORMES
ot Cyprinidae
i L Barbinae
AT AT Acrossocheilus paradoxus E
o AAELE A Varicorhinus barbatulus kooye minnow
R AL Leuciscinae
A2 h Zacco pachycephalus E
BB PERCIFORMES
BLLP Gobioidei
A Gobiidae
e AR I AL Rhinogobiinae
TEen T AR L Rhinogobius rubromaculatus E

38 3 E=

T s HE TR AT AR LR TN His g7 WA o B
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Mtk 0 AR R WU-LE (HARERE )

Species Scientific Name ¥4 B Cae Y e
#h U Atrophaneura horishana (Matsumura) E Il
A Byasa polyeuctes termessus (Fruhstorfer)

SRR Chilasa epycides melanoleucus (Ney)

i B Graphium cloanthus kuge (Fruhstorfer)

LR Graphium doson postianus (Fruhstorfer)

R Graphium sarpedon connectens (Fruhstorfer)

5 78 Mk Papilio bianor thrasymedes Fruhstorfer

E- I S Papilio castor formosanus Rothschild

=2 hik Pazala eurous asakurae (Matsumura)

34 Bk Papilio polytes polytes Linnaeus

Iyt o Papilio thaiwanus Rothschild

s 3RS Papilio hopponis Matsumura

B oLk Aporia agathon moltrechti (Oberthur)

o Appias lyncida formosana (Wallace)

ALk U Catopsilia pomona (Fabricius)

e Colias erate formosana Shirézu

?F B e Delias lativitta formosana Matsumura

LM Eurema alitha esakii Shirdzu
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Species Scientific Name #3 B Y " R
e Eurema blanda arsakia (Fruhstorfer)

PR A Eurema hecabe (Linnaeus)

S Ehsks bk Gonepteryx amintha formosana (Fruhstorfer)
FEo § U Ixias pyrene insignis Butler

2 gk i Leptosia nina niobe (Wallace)

s Prioneris thestylis formosana Fruhstorfer
SR M Pieris canidia (Sparrman)

Ra e Pieris rapae crucivora Boisduval

S T ) M Argynnis paphia formosicola Matsumura
2R ik Argyreus hyperbius (Linnaeus)

[FlAe % saif Euploea eunice hobsoni (Butler)

B b Euploea mulciber barsine Fruhstorfer

SRR =R Parantica aglea maghaba (Fruhstorfer)

R a0 Parantica swinhoei (Moore)

sk sl Ideopsis similis (Linnaeus)

2R ED Danaus genutia (Cramer)

AT Pk Elymnias hypermnestra hainana Moore

6 B2
B L
I 0 F_f:‘_iﬁe

D GG A B 3

Zophoessa dura neoclides (Fruhstorfer)
Lethe insana formosana Fruhstorfer
Zophoessa niitakana (Matsumura)
Lethe rohria daemoniaca Fruhstorfer
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Species Scientific Name #3 B Y e Y e
oo 2R Lethe verma cintamani Fruhstorfer
L& PP Mycalesis suavolens kagina Fruhstorfer

5 4 R ki
oA R
AR R TR U

P2 L B e ik

T R E
I S I

Sid gt Ry p o

B S AT S

o AL R P Mk
oAl R Rt p g
F 2R R P

% ik

o H A Rk
P = S
W 5P R

HF A kb

ik makl
i 5 R N Qi
PG gk g

Neope armandii lacticolora (Fruhstorfer)
Neope bremeri taiwana Matsumura
Neope muirheadi nagasawae Matsumura
Neope pulaha didia Fruhstorfer

Yoma sabina podium Tsukada

Ypthima baldus zodina Fruhstorfer
Ypthima conjuncta yamanakai Sonan
Ypthima formosana Fruhstorfer
Ypthima multistriata Butler

Ypthima akragas Fruhstorfer

Ypthima tappana Matsumura

Acraea issoria formosana (Fruhstorfer)
Athyma cama zoroastres (Butler)
Athyma fortuna kodahirai (Sonan)
Calinaga buddha formosana Fruhstorfer
Vanessa cardui (Linnaeus)

Hestina assimilis formosana (Moore)
Hypolimnas bolina kezia (Butler)
Hypolimnas misippus (Linnaeus)
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Species Scientific Name #3 B Y " R
I I bk 4 Kaniska canace drilon (Fruhstorfer)

S AN Kallima inachis formosana Fruhstorfer

TRIR = Ak Neptis hylas lulculenta Fruhstorfer

oS AR Neptis nata lutatia Fruhstorfer

| = & Neptis sappho formosana Fruhstorfer

%‘» = AR Neptis soma tayalina Murayama & Shimonoya
¥ 2 = ;i Neptis taiwana Fruhstorfer

Bk Nymphalis xanthomelas formosana (Matsumura)
£ = Mk Pantoporia hordonia rihodona Moore

I Jo g QA Polygonia c-album asakurai Nakahara

v A% F Bk b Sephisa daimio Matsumura

EUE g Symbrenthia hypselis scatinia Fruhstorfer

o b Vanessa indica (Herbst)

Al Cyrestis thyodamas formosana Fruhstorfer

Th i Stichophthalma howqua formosana Fruhstorfer
£ ik Libythea celtis formosana Fruhstorfer

o AT ] Ak
E e AE e R R
] v
G R
I g

-~

Acytolepsis puspa myla (Fruhstorfer)
Celastrina lavendularis himilcon (Fruhstorfer)
Heliophorus ila matsumurae (Fruhstorfer)
Phengaris daitozana Wileman

Zizula hylax (Fabricius)
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Species Scientific Name #3 B Y w7 B
VB g RS Ampittia virgata myakei Matsumura
Junonia iphita (Cramer)

Junonia almana (Linnaeus)
Junonia orithya (Linnaeus)

TR BT A %A T
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US National Park Service—Vital Signs Monitoring
http://science.nature.nps.gov/im/monitor/index.cfm

US Long Term Ecological Research Network (LTER) http://www.lternet.edu/

International Long Term Ecological Research Network (iLTER)
http://www.ilternet.edu/

National Observatory Network (NEON) http://www.neoninc.org/

The Ecological Society of America (ESA) http://www.esa.org/
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