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Assessment of giant panda habitat based on integration of expert system and neural network. L IU Xuehua' ,An-
drew K. Skidmore? M. C.Bronsveld® (* Department of Environmental Science and Engineering, Tsinghua Uni-
versity, Beijing 100084, China;? International Institute for Geo-Information Science and Earth Observation
(1TC) ,7500 AA Enschede, The Netherlands) . -Chin. J. Appl. Ecol. ,2006 ,17(3) :438 443.

To conserve giant panda effectively ,it isimportant to understand the satid pattern and tempora change of its
habitat. Mgpping is an efective goproach for wildlife habitat evauation and monitoring. The application of re-
cently developed artificid inteligence tools,induding expert sysemsand neura networks,could integrate qudita
tive and quantitative information for modding complex syssems,and built the informationinto a GIS,which could
be helpful for giant panda habitat mapping. This study built a mgpping approach for giant panda habitat map-
ping ,which integrated expert sysem and neurd network dasdfiers (ESNNC) ,and used multi-type data within
GIS. The giant panda habitat types and their suitability were mapped by ESNNC. The results showed that the
habitat types and their suitahility in Foping Nature Reserve were assessed with a higher accuracy (> 80 %) by
ESNNC ,compared with norrintegrated dassfiers,i. e. ,expert sysem,neura network ,and maximum likeli-
hood. Z4atigtic test showed that ESNNC was dgnificantly better than the other three norrintegrated casdfiers.

It was recommended that the integrated approach could be widdy applied into wildlife habitat assessment.

Key words Expert sysem, Neurd network , Remote sendng, GIS, Habitat mapping, Jatid anayss, Gant
panda, Foping Nature Reserve.
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, Fig. 1 Foping Nature Reserve.
1) Guangtoushan mountain;2) Zhichanggou valey ;3)
Paifanggou valley ;4) Sanguanmiao village group ;5)
Shuijinggou valey ; 6) Daguping village group; 7)
(31 32] ’ Dachenghao ;8) Yueba village;9) Longtanzi village group ;
L 10) Liangfengya.
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Fig. 2 An integrated expert sysem and neurd network classfier
(ESNNC) for maping both the ground-cover-based potentid panda

habitat types and the suitability-based panda habitat types. 50 160 ’
™1 5 7 ™ 15 7 TM1 5and7
represents Landsat TM image bands1 5and 7; " . 9 J
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Table 1 Criteria to define suitability-based panda habitat types to the sample pointsfor mapping in Foping Nature Reserve,China
Suitability Margina Unsuitable Water
indicator Mogt suitable  Suitable  Trander regon  Mmost Suitable habitat habitat
winter winter between winter  suitable summer
habitat habitat and summer summer habitat
hahitat habitat
Altitude (m) <1949 <1949 1949 2158 >2158 >2158
Gant panda 9gns Many Present Many Present
Sope (°) <35 <35 <35 <35 >35
/
Fas Rab
§ ) Shgr War
Land use/ cover-based habitat type
) <1000 > 1000
Digance to summer adtivity center (m) =
005 & 0439 <1500 >1500
Digarce to winter adtivity cernter® (M) 127 & 065 <1300 > 1300
045 & 083 <1000 > 1000
043 <500 > 500
Digance to neting ativity center (m) 045 <1000 > 1000
Fas: Farmland and settlements;Rab: Rock and bare land; Shar : Shrub-grass land; War : Water. a)
Liul*:b) 005t0 127 6 005 to 127 are code numbers for six giant pandas radio collared.
3.2
70
ESNNC
“;‘ 50 4 4 ,
.-: 10
% 30
S n , 166 %
=
g 10 N
R
12345678
t 4 Habitat 5
:_“ 30
= | K Conifer forest & 28
= 2§t PR ZE K Mixed conifer and broad-leal forest :
= 3 %00 B Decious broadleaf forest f20
= 4 15 Bamboo 5 15
5 I‘ R .""hmh-gxwih land =
w6 4 L FE R 5 Farmland and settlements —— g 10
7 ¢4 KM Rock and bare land 0 10 km =
m 8 7K Water :
: .l 2345678
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Fig. 3 Ground-cover-based potentid panda habitat megp from the inte- :;ﬁl;{ .T;‘!’&:imm,;xﬂmw
grated expert system and neura network dassfier (ESNNC) in Foping - ;g»ﬁ f;l‘ :lu T:li- suitable h\:‘;mrr habitat
. . - H 1l intes hilat
Nature Reservg ‘China and thefigure of area per.centage._ 5 2 BBk L e Trn:-:l'r T rlrpnn hetween summer and winter habitats
1) Conifer fored ;2) Mixed conifer and broad = 6 $1384: 1§ Marginal habitat —
leaved foreg ;3) Decious broad-leaved fores ;4) Bam : ; ;‘ﬁ& 1{’1' Insuitable habitat 0 10 km
boo ;5) Shrub-grass land ;6) Farmland and settle- e
ments;7) Rock and bare land ;8) Water. 4 (ESNNC)

White line gives the boundary of the Foping

Nature Reserve. Area outsde

the boundary shows the surrounding environment.
6%,
97 %
2.5%,

Fig. 4 Suitability-based red panda habitat mgpsfrom the integrated ex-

pert sysem and neura network classfier (ESNNC) in Foping Nature

Reserve ,China and the figure of area percentage.

1) Mogt suitable summer habitat ; 2)

Suitable summer habitat ;3) Mog suitable winter habi-

tat ;4) Suitable winter habitat ;5)

Trander region between summer and winter habitats; 6)

Margind habitat ;7) Unstitable habitat ;8) Water.
White line gives the boundary of the

Foping Nature Reserve. Area

outsde the boundary shows the surrounding environment.

Black arrow line showsthe path used by loca people and touriststo move
between the Sanguanmiao village group and outsde of Foping NR.
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Table 2 Accuracy asessment and pair wise comparison through Z
datistic between the integrated expert sysem and neural network clas
sifier (ESNNC) and the other classifiers respectively ( i. e. the neural
networ k classifier ( BPNNC) ,the expert sysem classifier ( ESC) and
the maximum likelihood classifier (MLC) in mapping panda habitat

types in Foping Nature Reserve,China

VA
Mapping Clasdfier Totd Kegppa  Chenge z
type mgping  vawe Kapa  gatidic
Number  accuracy vdue vdie
o (%
icentified
hetitat type
ESNNC 8 84 0.801 0.0041
Habitat type BPNNC? 8 70 0.622 0.0066 1.00
map ESC 8 76 0.703 0.0055 1.73"
MLC? 3 NM NM NM NM
ESNNC 8 83 0.742 0.0004
Habitat BPNNC? 8 76 0.640 0.0005 3.25" "
slitability mgp  ESC 8 48 0.358 0.0005 12.72" "
ML C? 7 NM NM NM NM
a) Do (0%C. 1.); * * (95%C. 1.) ;
“ NM” 8 Not mentioned due to that ML C

does ot identify dl 8 types.
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