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GIS, RS Based Study on Ecological Security of Red-Crowned Cranes
in Yancheng National Rare Bird Nature Reserve
Wu Haijie
(Jiangsu Environment Engineering Consulting Center, Nanjing 210036 , China)

Abstract: Ecological Security of red-crowned crane refers to the Ecological Security where red-crowned cranes inhabit
can maintain the living conditions of red-crowned cranes, and importantly, security of red-crowned cranes is the key
point. Fundamentally , ecological security of red-crowned cranes depends on ecological suitability and human interference
with ecology. Thus, the author evaluates the ecological security of red-crowned cranes from the two factors mentioned
above ,and applies index system,arcgis 9, evaluation and computation to assess red-crowned cranes’ ecological security
(2005) in Yancheng Nature Reserve and the variation state( 1992 ~2005 ) of red-crowned cranes’ ecological security in
southern Hatao Estuary. Findings are the following:in 2005, as a whole, researching area was suitable for red-crowned
cranes , security-area held 15.96% ,less-security-area possessed 64.78% ;in southern Hatao Estuary,from 1992 to 2005,
grading variation of ecological security showed that critical-dangerous-area, dangerous-area and early-waming-area
expanded greatly, less-security-area shrank amazingly,and security-area decreased a little bit. Besides, dynamic variation
of ecological security indicates that almost half of research area is stable,35. 6% shows different-intensity of worsen
state,12.85% changes for the better and 2. 84% improves a lot.
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Table 1 Evaluation criterion of red-crowned cranes ecological security
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Table 2 The ecological security degree of the red-crowned crane
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Fig.2 The figure of the red-crowned crane ecological security
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Table 4 The ecological security area of each county in 2005

- Wi K B R B SERE RABe REEB
‘ BRkm? B/ %  EBVKkm®  WH/% ERm W% EBVKm® W% R km® Wl %
0~0.2(41) 0 0 0 0 0.001 0 9.81 1.30 1.89 0.34
0.2~0.4(F) 0 0 0.86 0.78 24.03 3.97 51.34 6.81 19.63 3.54
0.4 ~0.6(#) 33.46  13.18 8.72 7.90 93.28  15.40 136.71 18.14 58.99 10.63
0.6~0.8(%%) 18552  73.05 100.85  91.33 335.21 55.34 485.76  64.44 464.34  83.66
0.8 ~1(i%) 3499 13.78 0 0 153.22  25.29 70.17 9.31 10. 16 1.83
ik SR AT 253.97 100 110.43 100 605.75 100 753.79 100 555.01 100

A ELTTPF IS AR 25 2 R SR T, 558 BH B BRARCIR 25 IX 38T o B 9 B K, 3k 25.29% 1 X 38 T
AR 5 I B A FRARIR S X3 0 A1, 1% X A R L 28 WA PHIES 4341 7R 5 BOALDIR S X 3k
e ACA 10.16 km®, (5iZ BRI 1. 83% ;Wi Kk B A0k =2 BEFRAER S i AUE A, 20514 34,99 km® Al
70.17 km?, Bf 5 F 015950 13.78% F1 9. 31% . 2005 4E 4% E 17 345 4R 245 K I AR /b | 55 22 1 K = Bt A A

9.82 km? , Wi 7K B RIE G B AT , 5 PH B A A



SR FET GIS RS YRR R R & 1 IR OR I DS DS AR 2522 5T

3.2 1992 ~2005 FRFXABRIFAMBESZERETL
3.2.1 1992 ~2005 F#47 X A K35 1RG4 &% A F R &R

VIR i 9T 11 I FAR 8 R PR DXV R D SR XA 1 B AT . i SR XA 4% 1 R4 X R 2
PR AYAZ O DX ZZ W DX LA R — R A3 (8 S X AT BCIX IR, 12 MY DX A 4% 1 S BB 73 R F Be Al
REBATR. R 2.1 WP Ik, DL 28x28 m A K B0, %t 1992 ~ 2005 453 i) 73 T A 245 2
SROL ) BT TR A1 AT

MFE 5 ATLLE 1, 1992 ~ 2005 4F S0k 141 4 RS 1992-2005 ERMBES RS HEREREZL
e é X iﬂﬁ %IS ﬁ E%j Jat j]l] Q% @, X iﬂﬁ jUIJE{HZ /J\ e @ X Table 5 The ecological security area change in 1992 ~ 2005
B / M =] y = 7 y 5 TL
SRR AT I/ 2T A 1992 4E (1) 0. 066 km®, (5 £ T A7 oo 1992 2005
149 0. 005% %] 2005 4EHALE § Kk 5 8. 285 km? BB A km?  Hpl/ % A/km?  HBil/ %
X I 1992 : 0. 414% 1 2005 ; 0~0.2(41) 0.066 0. 005 8.285 0.614
. jM ﬁiﬁ’j '5 ? EUth%J ﬁzﬂ’] 0.2 ~0.4(#) 5.581 0.414 65.703 4.872

4.872% s WG KB BRI K e 22,2005 4FH 1992 64 o6cs) 78184 5.80 203.947  15.122
AERENN T 125.763 km’. YA B 2 AR (O X, 13 0.6~0.8(4%)  1073.422 79.590 905.505  67.139
B T 167,917 kan, 5 €5 X SRS AL R o, sy 08 =100 191,441 14.195 165.253  12.253
b, it 1348.693 100 1348.693 100

AL A AR AT R, i (0 DI BV A AN TR, A% DRI 25 KL b ATS S il PP TR AV I ) DX
X5 PRI XA X B PR3 5548 B G, HBEE NS S nee , A0 45 th SR B IRFE 0 TE I e R R B
A A BT TS AT B P i (0 DX s e A B R T
3.2.2 1992 ~2005 FR4p R A RBA M ESLETRER5ERA

JLULTY[X 1992 AFPYTHfES AR 2522 A R 25 2005 AFFPHIIUAS A= 254 4 , HEZEE ] USR] 18] AR 2 22 418
OIS IARIR B AR 22 R/ IN B2 42 B 22 (H A0 F-0. 05 ~ 0. 05 ARG B SR SEARANAR” i fE i W&
ARV , TEAEAE SO 2 RBUEAL, ¥970 5% 7 A 5, e — IR 5 AN PO AT 14 4RI
PRI A 25 RO A AR S ARG BE . B SR n i L) S SRR i B2 (8 7 A s DLk 6 F , A8 A2
F g5 JBE Y 2 [E] A AR DL UL A 3.

R6 1992 ~2005 FHAMRARAMBESREETNERRESFIER

Table 6 The ecological security degree change of representative region in 1992 ~ 2005

SFBHBL (KA KFEE REB At
YA AR
WA/km? LB/ % WRA/km> LB/ % WA/ km?> LB/ % ER/km® /%
<=0. 15(FRH#H) 26.10 4.72 20.75 2.75 6.11 1.10 52.95 2.84
-0.15 ~-0.05 (5 i34 ) 101.19 18.30 109.08 14.47 28.92 5.21 239.20 12.85
-0.05 ~0.05 (JLARL) 247.95 44.84 336.30 44.62 322.54 58.11 906.79 48.71
0.05 ~0.15( A fif&4k) 72.33 13.08 124.18 16.48 146.56 26.40 343.07 18.43
>0. 15 (P EAL) 105.35 19.05 163.43 21.68 50.93 9.18 319.71 17.17
it 552.92 100 753.74 100 555.06 100 1.861.72 100

MOEMAR TR 1992 ~2005 A S ARURIFF X PN 1 T0 S AR 252 R 0 A I — 2 AR AL T3 AR R AR s A8 1k
TR SH A 35.6% By ISR R FE RS A 12, 85% 1Y IXHUA kst , KA 2. 84% 1 IX ik
AR M. WA BATRBUR R, 55 BH B AT #5038 A 1 ARURI L B4R J ok, T Bk 26. 10 km®, (54.72% ;
K BEA R MGE T AUA 20.75 km’ s K G BEA B RBGE M TRBCA 6. 11 km®. KFEBE G X
I8k 163.43 km®, 5 iZBEEHIARAY 21. 68% ; 5 FHES™ F AL Y X AT 105. 35 km® ; R A Bo ™ d B AL
AT E /N, 4 50. 93 km?.

S5 BH B R T2 BAT 040 X P TS A AR e AR AT B K ek 3, B2 TR T 2 & [ SRR
IR BERE B SR PR DX ST, X AR AP Rkt 2 b i AR 28 A B 21 TR K BE . (H Bl PR IX 8 i
B EL I A 1 EE BN, PRI AR 2 2 AR AR Y DX st S R 34 n, fe /b B 59 BH BE 3 1 30%
KREBMAR GBS T 35% , F L2185 FHESHE B0 H AR A BE 8 3] 7RI, Bl kot il 17 AN 3 BP0
SR A N T AR B A e S 55

MFITES 3 A AR AR AR 5 BOR AR SR O A P TS B, T Bt 2 PR IR A 2522 40 B WAk ™ o



B U R A2 TR )

55 13 40 3 191 (2013 4F)

X3k, A 17. 17 % 1 X 38™ 8 %Ak, 18. 43% (174 i
Ak X EAZ DX I S AR SR AR Ak vT DL, DA 1992
AR 2005 4, AR B B R M (AL F5 K R BRGE ) AR 5T
SO, RAPGGE B T S, (A5 308 P TS ) A 45
HRZX P L 2 2R L. h TRE B
P0G A S5 188 S R, (45 PH T0U RS 3 - 4808 B A
5e, NSOULAE Ryl LU Y, AR 5 BH B B TS 1
H AR A S 3 — 8 IR, 5 R T O X0 45 B AN
HEVE A% 0 X R AP AT (AR PH TS H 45 1) %00 X
.

4 &5k

PHIGURS 8 A 252 A 48 PHIUES BT Ak 1) A= 28 R S e
S AERF LI TR TR R 45 22 A A I 5 SR NS5, & AR A
L ER TP O 4 A 55 4 4. AR S I X P TS A R
PR SRR IX AR 25 S P TR A BT, B % A 56 SCHR E
L, 25 A MRS B0 B B AR G P TS AR B 0 AR S GE B
PERCH TR EE A7 43 VP, 10 % B e R 1 T
TS T RE L A A A 35 S LIS BB B S5 o %5 SR
P00 A 15 A 2030 P 1T R IR A IR R e e
M S8R 3, % R 30 1 AR AR 4 DX P TR 119 A A 88 A ifE A 7 25
GV

2005 4F f P ES AR A 2 VPN G5 R B, B9 IX
H AT S 23S P U A B Y. X AL T ik
A Ik T 5 TR AR R, A 1 476.55 km?, 5 64.78% ;
AT 2 4R A B K, A 363, 85 km?, b

= 45i]
B <-0.15
[ -0.15~-0.05
[ -0.05~0.05
[ 0.05~0.15
B >0.15

0 11250 22500 45 000m
e —

AR

31992 £ ~2005 FRBFRXAMBESRE
TUEBMBENZESH
Fig.3 The spatial distribution of ecological security
change in 1992 ~ 2005

15.96% ; Ak FTHUEARS R MR & 14. 53% , 4 e BeRS ™ B RUR S A ST 4.72%.

R DX N A AT 1T LR 1992 ~ 2005 AF AR 2522 4 25 G 1 AR A Jag L™ 301 B | £ I A 08 45 0% 1 AR )
RN, Bk A A R B 4ok , 22 4x A5 G T BRI AT D0 /0 O FEACRRAIE. e, ™ £ R A 4 Y T AR
14 AR R T 29 123 4%, B i EE A 0.005% - TH3 T 0. 614% 5 G 35 G- A TH RS R 17249 11 A%, Tl 45
FT A B RARY R T AT 2 A% f R AR 1992 ~ 2005 AF 3T A= 245 22 42 8l S AU S H i FEA IR B 2«
A2 AL T AR ERUIRZS A 35. 6% 11 Hiudsl 12 BEA [7] 5 B2 A AL A5 8, 12. 85% 1 X 3lA T ke

2. 84% 1y XA R

[ &% 30k | (References)

(1] His, 40 . XFESMENT]. B4 5147,2004,25(2) :8-9.
Ma Yiqing, Yang Guangtao. Advice on the national bird[ J]. Chinese Wildlife,2004,25(2) :8-9. (in Chinese)
(2] B S P SRR S A8 SRS AR R [T]. F At R 2= A ARFHhit,2009,32(4) :89-93.

Lii Shicheng. Relationship between the population dynamics of the wintering Red-crowned Crane in natural reserve for rare

birdsin beach region and wetland environment variance of Yancheng[ J]. Journal of Nanjing Normal University; Natural

Science Edition,2009,32(4) :89-93. (in Chinese)

(3] BH, Blii 2. VLIRS IR T 2 RS2 [T ] iR ,2001,25(10) :23-25.

Chen Jun,Lu Liyun. Inning status and the resource sustainable using discuss of the tidal flat in Jiangsu[ J]. Marine Sciences,

2001,25(10) :23-25. (in Chinese)

(4] BRFHEZ XIE R, 52, 4. M A AR IXOR B A= BE 0P [ J]. A2 25741 ,2001,21 (11) -1 869~1 874.



SRS FET GIS RS YRS [ R R & 1 RO DS TS A 25 22 W5

(5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

Ouyang Zhiyun, Liu Jianguo, Xiao Han. An assessment of giant panda habitat in Wolong Nature Reserve[ J]. Acta Ecologica
Sinica,2001,21(11) ;1 869—-1 874. (in Chinese)

WrokAe, T8 FB6SE , 45, By WS WIS S 2R 10 2 5 B 2 R [ 1~ [ T]. 2R 2527441, 2002,22(2) < 141-149.

Chen Shuihua, Ding Ping, Zheng Guangmei. The richness of island habitat avian communities and their influencing factors
[J]. Acta Ecologica Sinica,2002,22(2) :141-149. (in Chinese)

Dimalexis A, Pyrovetsi M, Sgardelis S. Foraging ecology of the Grey Heron( Ardea cinerea) ,Great Egret( Ardea alba) and Little
Egret( Egretta garzetta)in response to habitat,at 2 Greek wetlands[ J]. Colonial Waterbirds,1997,20(2) :261-272.

Baxter G S, Fairweather P G. Does available foraging area, location or colony character control the size of multispecies egret
colonies? [J]. Wildlife Research,1998,25(1) ;23-32.

Smith J P. Nesting season food habits of 4 species of herons and egrets at Lake Okeechobee , Florida[ J ]. Colonial Waterbirds ,
1997,20(2) :198-220.

Wong L C,Corlett R T, Young L, et al. Comparative feeding ecology of Little Egrets on intertidal mudflats in Hong Kong, South
China[ J]. Waterbirds,2000,23(2) :214-225.

Baldi A,Kisbenedek T. Factors influencing the occurence of Great White Egret( Egretta alba) ,Mallard(Anas platyrhynchos) ,
Marsh Harrier( Circusaeruginosus) ,and Coot ( Fulica atra)in the reed archipelago of Lake Velence, Hungary[ J]. Ekologia-
bratislava, 1998 ,17(4) :384-390.

Custer C M, Suarez S A,Olsen D A. Feeding habitat characteristics of the Great Blue Heron and Great Egret nesting along the
Upper Mississippi River,1995-1998[ J]. Waterbirds,2004 ,27(4) :454-468.

Lombardini K,Bennetts R E, Tourenq C. Foraging success and foraging habitat use by Cattle Egrets and Little Egrets in the
Camargue , France[ J ]. Condor,2001,103 (1) ;38-44.

Hilaluddin, Shah J N,Shawl T A. Nest site selection and breeding success by Cattle Egret and Little Egret in Amroha, Uttar
Pradesh, India[ J]. Waterbirds,2003,26 (4 ) :444-448.

G TG, AR, A5 1] YR i A AN BRI A A P TS ek K LA B2 me o A [T ] ZRAB IR 524 . A SRR
W% ,2001,33(3) :91-95.

Sheng Lianxi,He Chunguang,Zhao Jun,et al. Analysis of effect of wetland ecological environment change in Xianghai nature
reserve on number and distribution of Red-crowned Crane [ J]. Journal of Northeast Normal University: Natural Science
Edition,2001,33(3) :91-95. (in Chinese)

Hartig E K, Grozev O, Rosenzweig C. Climate change, agriculture and wetlands in Eastern Europe: Vulnerability, adaptation
and policy[ J]. Climatic Change,1997,36(122) :107-121.

Seoane ], Bustamante J, Diaz-Delgado R. Competing roles for landscape, vegetation, topography and climate in predictive
models of bird distribution[ J]. Ecological Modelling,2004 ,171(3) :209-222.

Bennetts R E, Fasola M, Hafner H, et al. Influence of environmental and density-dependent factors on reproduction of Little
Egrets[ J]. Auk,2000,117(3) :634-639.

Mt R, RIS SoULSs 8 3 578 A SR A T AR S e —— DU =TT R O B[ T]. 425240 ,2011,31(20) =5
918-5 927.

Lin Jia,Song Ge,Song Siming. Research on dynamic changes of landscape structure and land use eco-security : a case study of
Jiansanjiang land reclamation area[ J]. Acta Ecologica Sinica,2001,33(3) ;5 918-5 927. (in Chinese)

B A BRI, S5 SR TR B Y T IR i AR A e 2 A S B [T ] BREEARb S 4HR ,2013,36 (1) :169-174.
Yin Chunxue,Li Feng,Qian Yi,et al. Assessment and forecast for ecological security based on entropy weight method: a case
study of Changsha, China[ J]. Environmental Science and Technology,2013,36(1) :169—174. (in Chinese)

Bennetts R E, Fasola M, Hafner H, et al. Influence of environmental and density-dependent factors on reproduction of Little
Egrets[ J]. Auk,2000,117(3) :634-639.

Chen S H, Ding P, Zheng G M, et al. Impacts of urbanization on the wetland waterbird communities in Hangzhou[ J ].
Zoological Research,2000,21(4) :279-285.

MZ I, 1 &, EVRBT, A5 2001 AR IO FLIE AP DXCPH TS SR A KR 25 AR RE DS E [ ] R BIFE , 2005 (1)
15-18.

Tian Jialong,Xiao Guozhi, Wang Huaiming, et al. Effect of the conflagration in 2001 for compose on nest-material and cover
condition of red-crowned crane of the Zhalong Nature Reserve[ J]. Special Wild Economic Animal and Plant Research,2005
(1) :15-18. (in Chinese)



B U R A2 TR ) 55 13 40 3 191 (2013 4F)

[23] H

[24]

[25]

[26]

[27]
[28]

[29]

[30]

B, PR, FAR 45, 2001 AR L A AR R AP IXPT TR I 8, 5 SRR A2 [T ] Aol B ,2004,29 (4) -
29-31.

Tian Jialong,He Fuyin, Wang Jianqiang,et al. Influence of fire in 2001 on the inhabit and breeding of red-crowned crane in
Zhalong Nature Reserve[ J]. Forestry Science and Technology,2004,29(4) :29-31. (in Chinese)

ARLLAR, PVA S E FLe IR T K S IR A A 22 TS ( Grus japonensis ) SEBHAT ML LT ] AR A2 41 AR
REFHR ,2004,36(3) :73-78.

Zou Hongfei,Sun Yan,Ma Jianzhang. The breeding behaviors of red-crowned crane( Grus japonensis) in initial restoration stage
in Zhalong Nature Reserve after irrigating in spring[ J]. Journal of Northeast Normal University: Natural Science Edition,
2004 ,36(3) :73-78. (in Chinese)

ZEGESC, BT W T = A PN T AL A TSR X R R A AR R B R SE R [T] . AR 255440, 2001,21
(5):709-715.

Li Xiaowen, Xiao Duning, Hu Yuanman. The effects of different land-use scenarios on habitat carrying of indicator species in
the Liaohe River Delta wetlands[ J]. Acta Ecologica Sinica,2001,21(5) :709-715. (in Chinese)

ZEGESC, B AT W TR = A P T SO R A TR R AR WA AR SRS B RO [T ] A2 254, 2001 ,21
(4) :550-560.

Li Xiaowen,Xiao Duning,Hu Yuanman. The effects of different land-use scenarios on habitat suitability of indicator species in
the Liaohe River Delta wetlands[ J]. Acta Ecologica Sinica,2001,21(4) :550-560. (in Chinese)

Bautista L. M. Effect of weekend road traffic on the use of space by raptors[ J]. Conservation Biology,2004,18(3) :726-732.
Burton N H K, Armitage M J S, Musgrove A ], et al. Impacts of man-made landscape features on numbers of estuarine
waterbirds at low tide[ J]. Environmental Management ,2002,30(6) :857-864.

WHHERE, B SCHED, S 1T . SN P S RS [T ] T RIXAFSE,2000,17(3) < 71-75.

Yang Weikang,Zhong Wenqin, Gao Xmgyl. A review of studies on avian habitat selection[ J]. Arid Zone Research,2000,17
(3) :71-75. (in Chinese)

TG | FE 0 1 , 8 U R\ 5 T W) o0 o3 A AR R ) A 2 4 TV T 5T
(5):135-139.

Liu Jingpeng,Cui Yuanyuan, Ge Jingfeng. A case study on Hebei mountainous area:pre-warning of ecological safety based on

matter-element mosel[ J |. Resources and Industries,2012,14(5) :135-139. (in Chinese)

J[T]. %98 550k, 2012, 14

[ ST AL 20 4« = ik ]



