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Fig.1 The distribution area of crested ibis in Shaanxi Province, China
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Fig.2 Organization structure of the items in habitat suitability assessment
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3.2.2 FFLAL ARIEAS DR R S R Y N, SRR TR G5 TR U 17 Bl 6T R RS 4 5 LA A

AR EE , 38 3 P P DA 22 ) ) L A o A T 1
AR B A (R 1) o B RAEFE R S A A7
i F2EE PR 128 7K FH A0 2 S SRR B B i
FROCHE D 2R, TEIEAT P LS B ) & B AR
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2 1V RIS U35 Y B ALY 12x12 B 4]
WA A o K FERE A #5013 —1k
(1)

T BIX

P TR 1 E 2R R e e, 81 A o — S5 5

b;= %-/Z%-
FRHE A2 O A -

0.029 0.021 0.038 0.029 0.021 0.021 0.027 0.038 0.027 0.043 0.027 0.021
0.087 0.063 0.064 0.087 0.063 0.082 0.053 0.064 0.053 0.087 0.053 0.082
0.145 0.188 0.191 0.145 0.188 0.164 0.214 0.191 0.214 0.130 0.214 0.164
0.029 0.021 0.038 0.029 0.021 0.021 0.027 0.038 0.027 0.043 0.027 0.021
0.087 0.063 0.064 0.087 0.063 0.082 0.053 0.064 0.053 0.087 0.053 0.082
0.058 0.031 0.048 0.058 0.031 0.041 0.036 0.048 0.036 0.065 0.036 0.041

B= 0.116 0.126 0.096 0.116 0.126 0.123 0.107 0.096 0.107 0.109 0.107 0.123

0.145 0.188 0.191 0.145 0.188 0.164 0.214 0.191 0.214 0.130 0.214 0.164

0.116 0.126 0.096 0.116 0.126 0.123 0.107 0.096 0.107 0.109 0.107 0.123

0.014 0.016 0.032 0.014 0.016 0.014 0.021 0.032 0.021 0.022 0.021 0.014

0.116 0.126 0.096 0.116 0.126 0.123 0.107 0.096 0.107 0.109 0.107 0.123

0.058 0.031 0.048 0.058 0.031 0.041 0.036 0.048 0.036 0.065 0.036 0.041

®1 FEAFTHEMNEZEE
Table 1 The relative importance value of each factor

TSN NTH APF TNP NPH ELE AW FA  WWQ TA PU HA
TSN 1 1/3 1/5 1 1/3 12 1/4 1/5 1/4 2 1/4 12
NTH 3 1 1/3 3 1 2 12 1/3 172 4 12 2
APF 5 3 1 5 3 4 2 1 2 6 2 4
TNP 1 1/3 1/5 1 1/3 12 1/4 1/5 1/4 2 1/4 12
NPH 3 1 1/3 3 1 2 12 1/3 12 4 12 2
ELE 2 12 1/4 2 12 1 1/3 1/4 173 3 1/3 1
AW 4 2 12 4 2 3 1 12 1 5 1 3
FA 5 3 1 5 3 4 2 1 2 6 2 4
WwWQ 4 2 12 4 2 3 1 12 1 5 1 3
TA 12 1/4 1/6 12 1/4 1/3 1/5 1/6 1/5 1 1/5 1/3
PU 4 2 172 4 2 3 1 12 1 5 1 3
HA 2 172 1/4 2 12 1 1/3 1/4 173 3 1/3 1

1 : TSN : Tree Species for Nesting, 5 $# il ; NTH: Nesting Tree Height, 5 $8 5 ; TNP: Tree Species for Night—perching, R4 Ffr; NPH :
Night—Perching Tree Height, A 5 ; APF: Area of Paddy Field, /K FHTEFL; AW : Wetland Area, JEHETEIFY; ELE: Elevation, &% ; FA: Food
Abundance, B 5 ; WWQ: Wetland Water Quality, {2 17K 5T ; TA : Tourism Activities, ik i#1% 3l ; PU: Pesticide Use, £¢ 2451 Fff ; HA : Human

Activities, 2 =15 5l
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HBRAR 2 f 3 B REAPAR el
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TR A ARG EL, RIS 15m L R 5 SON i
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3hm’/km” & UM IEE, Shm®/km’ A 5l B

(6)WFAR VT BE - FEHEAR 1400m LA _E FHEHK 200m
DU b X, AR/ DL 895 25, AR89 434 IX 1 ¥4k
FEAE 800~1400m Z [H]"7,

(7) PR HTAE AR : B 177K AN, At 8 0 =2
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(8) B+ 5 B A L AR A IR RS X &
Y= & FERIRE DT T | AR SCHE 28 AN [] 228 1 1Y)

®2 FIMERHINER

Table 2 Weighting value of 12 factors

TSN NTH APF TNP NPH ELE

AW FA WWQ TA PU HA

0.028 0.070 0.179 0.028 0.070 0.045

0.112 0.179 0.112 0.020 0.112 0.045

TE AR 1A
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Table 3 The classification and value assignment of suitability evaluation factor

TR AR WETH EECRM OTRAHE &

HHR A RE R B2 AR ERER 100 AR FEAE 60% LA L
THAS RIS RV AR EH 75
AR FAPR AR R FEAGE 50
HoAtb bR AEH 25

HHR R FRAFHIEBE 19m LA | B[S TR 100
15~19m TINER 75
8~15m FAEE 50
<8m REE 25

T BRHER IR SRaEY 100 H B 7E 409% LA L
BT 1E VAR i e sy NV 2 /A N UM E 75
AR LSBT AR FATEH 50
HoAi kY ANIEE 25

PR w2 15m I I IR SRz 100
10~15m OINER 75
8~10m FAGE 50
<8m AIEH 25

FK TR TS 5hm? JEHEE 100 fFEA K FAE K H
3~5hm’ NER 75
1.5~3hm’ FEAE 50
0.5~1.5hm? ANIE 25

IR 800~1400m EREE 100 DL B0 4 A g3 R
400~800m EH 75 SHIME
200~400m FEAGE 50
<200m B >1400m ANIEE 25

T AR >3hm’ E| S STINE 100 7K 1 BRS, K & T 30
2~3hm’ EH 75 cm AT I ME L S 1 b
1~2hm? FAGE 50
0.5~1hm’ ANIEH 25

EYWEEE >6g/m’ JEHEEH 100 DB 40 g K R o
(4~6)g/m* EH 75 FyEEHE
(2~4)g/m’ FEAE H 50
<2g/m* ANIE 25

K5 — 22K RS E 100 R P5 GB3838 —2002 ( b
=K EH 75 FOKIEZ B AR AE)
U287k 5T FEATEH 50
TSR N 25

i I 3 wA ERER 100 W) JREE)
L EH 75 <10 NIR/K
Bz FAGE 50 <50 NIR/K
mz ANIEH 25 >50 ANIR/KR

A2y {f TeAe s A SN 100 FE R A HLE A LB
AR 1K EH 75 A2y
HhEE B 2~3 1K ANEH. 25
JEE RT3 WANTE B 0

A= B ¥ HEATEH 50
IEEHHER i s g RIS E 100
il ANEH 25
WE RS IR WA IE B 0
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(9) 0 b 7K 5 - Y52 b 19 7K R B I 8 4252 1) 24
B A AR K ™ R 5 GB3838-2002( M
IRIREE bR ) 8 SO i . Hod — 28D K
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ATE FLAEGL T L2 /K BTN A ANIE A Wt K
Joi o FH 22 2 50K B WSO £, B EE SRR A
JEFER o

(10) R U#IE 201« T ARESXS AN T —E W
T8 P T L/ R i T B0 R B RS R K
L0 B (1 e i 2 7 B 5 T R B AT N T RN B

ﬁ[ZU]O
(LA A2 (0 I I B o RS
B PR ERIR

(12) A 7= 15 3l) R JE N PR AE Dl W
TPEBEAEAT K i BB 2l , 1 RV S50 2l T
SRR A RS A TR AN I X A
B A7 T E AN R

2 JRUE SN A 2 B Y AT A Them?, [T LG AR SC
SEBRAHE R L Thom? Jy FEVHE VERRRE M
4 SCUES 1
4.1 Y E BRI S i

92 G 22 Sk 1 - A A 2, S DX Sl ] A0
FrA:107°21'43"E-107°23" 12"E #132°57'24"N-33°
00'37"N, if§4k 561~698m , {37 F- I Hr & Hh g &8, K
e B A 1 X, T F M $y A IX, AR R
1000mm LA_|, tW[Eig A BA /DR H i il LA

KT TERFIAT HE R B, L3 2% i |-
A BT RV SS AR, DL Bl 22 g ke J b
FEAAFNMAASE . H 2003 4EFF U, X Hb BHAF AR A AR Y
FEIEAYIC S , PN IS BRI W 4.

PNEFAFG SIS B PPN B 5

100x0.028+75x0.070+100x0.179+75x0.028

+100x0.070+75%0.045+75x0.112+50x0.179

+75%0.112+100x0.020+25x0.112+25%0.045

=70.100

AR T8 B, BIPMNE BT A RS A
FE AR JIT THT 1 1 1] RIS 24 b A 25 1) ol FH R0 B
R
4.2 TRREEARBEUH X

JRBSFL G X A AT XA T B TR E Y
FEUH KARLR DX I, JH DX 3l PRl 3 AR AR < 108°177
03"E-108°20'36"E F133°18'12"N-33°23'38"N,, Vj#k
730~1100m , X Sl TRl PU Z2 0 rh B 34, Jis L
A R AT G, A2 B K R 899mm, M R A B4y
LR B 0 AR R TRRA E AL T
P AR 8 K2 BR A SE (Castanea mollissima ) %5 o AR
Hi R AR AR 35 R 5K 80% o T IAT /MR YA e 4y
i, A i N T A R, R RS iRt T £
FEM TG B IAET , A 2007 SRR RO T AL R LK, fg4E
PIA B B IE 5, TR AR R AL R X Y
G S M3 BN LR S .

TRREFE VA S A F MDA BB A

75%0.028+75%0.070+100x0.179+75x0.028

+100x0.070+100x0.045+25x0.112+50%0.179

+75% 0.112+50%0.020+100%0.112+100x0.045

=75.700

R4 NERIH 2B E TN

Table 4 The habitat suitability evaluation in Sunping, Chenggu County, Shaanxi Province, China

TSN NTH APF TNP NPH ELE AW FA WWQ  TA PU HA

EEARM AEw TEH NEH  EH EH EH EH EH EH EH AEH BEH
EH

JifE 100 75 25 75 100 75 75 50 75 100 25 25

3es DEMAM  15~19m  JTRIE I >15m 440~ 3hm? 31gm* =2 JoikiE A EERIE T
e Bz AR BUKH 690m KB 5] L3 30
BN

TE AU IR 1A
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Table 5 The habitat suitability evaluation in Zhaigou, Ningshan County, Shaanxi Province, China

TSN NTH APF TNP NPH ELE AW FA WWQ  TA PU HA

EECRAL IS b= e BTN £l JEHE AEE EA EH EE e ew
EH EH " EH EH EH

JfRME 75 75 100 75 100 100 25 50 75 75 100 100
HUE THIA 15~19  >5hm®> . >15m >800 0.5~1 3.4 =2 <10 yNEd IEHA:

B2 m BRIkt m hm’ g/m’ 7K A H FEE D)
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D A T T R D R RS B R R, N T
TRBER RS B | & 2 AT 175 T
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5 i 5itie
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2T E 20 22 80 4EAR R LISk E 28
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PEATRCE A3 AT I, 5 AR B8 0 50 1 W i HL A 0
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FRATTAR A SRk AN S M JH A R BERE T 12 N RERS L
LS e 2 S A5 5, e 717 L AR X6 B A R, I R
FHIZ A3 BT DAPNEE R T B A RS B A IX. Sy S 43
T TV S50 UF , PR 25 S FEAR S et 476 5 1 g 52
PRt .
5.2 EImAREH S EE MR FEEREIEF

XA AE PN R A B AR R XK ()R] 25
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X T B ARG DX AR, A Y A A ) e
1) B0, B Mt R A /K L, AR SORERT T 3 DX R [ - B
SRS SR A B K 2 TR A B (S )

TIEN ARG 0B BRI AR PR AE i R R A
e PR K R IR B (R TR R) SR S R B
SR R i TR A b M ) 35 PR TR T
TAEEZ 0, A 8 A RO 7 7K 2 R it 30 18 e M T,
A IR R AR LR, TR T
M) 24 85 A L b 38 P g = ) PR Y s (]
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Cresited Ibis Habitat Assessment Using Analytical
Hierarchy Processes

ZHAO Hongfeng®, LUO Lei*, HOU Yubao?, FU Zhichao®, XIE hui’®, GAO Xuebin?
(1. College of Life Sciences, Shaanxi Normal University, Xi’ an 710062, China;
2. Shaanxi Institute of Zoology, Xi’ an 710032, China;
3. Wildlife Conservation Station of Chenggu County, Chenggu 723200, China)

Abstract: The crested ibis (Nipponia nippon) is a globally endangered bird distributed on southern
slopes of the Qinling Mountains. There were only seven individuals remaining when the species
was rediscovered in 1981. Wild and artificial breeding has increased the number of ibis to more
than 1,600. The species has also started to disperse to neighboring areas. In this paper, habitat
suitability of crested Ibis was evaluated using analytical hierarchy process method across its
previous range and new dispersal zone. Field surveys were carried out in Yangxian, Chengggu,
Xixiang, Foping, Nanzheng and two other reintroduction areas, Ningshaan and Shiquan. Twelve
items were chosen to establish an index system for habitat suitability assessment including habitat,
food and human disturbance. The habitat includes nesting sites, night-perching sites, foraging sites,
wintering sites and wandering areas. The habitat system included seven items: tree species for
nesting (Pinus massoniana, Pinus tabuliformis, Quercus variabilis), nesting tree height (average
height above 15m), tree species for night-perching (Pinus massoniana, Quercus acutissima, Quercus
aliena), night-perching tree height (above 15m), area of paddy field (both summer and winter
paddy field, usually larger than 3 hm?*km?), wetland area (usually larger than 3 hm?*km?) and
elevation (200~1400m). The food system included two items: food abundance (total food biomass
larger than 6g/m®) and wetland water quality (national water quality standards). The human
disturbance system included three items: pesticide use (normally one or two times), tourism and
human activities (mainly mining development, fishing). We applied this system to assess new sites
for crested ibis, and found that Sunping of Chenggu county are suitable for crested ibis; however,
pesticide use and fishing may be potential threats to the species. The Zhaigou reintroduction area of
Ningshaan is also suitable (the total score is 75.7), but food shortage may be a problem. This
assessment may provide new avenues for species conservation.

Key words: Crested ibis; Habitat suitability; Assessment; AHP
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