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Abstract; Based on the grid analysis of GIS, with the combination of habitat suitability assessment and human interference
analysis, the ecological sensitivity evaluation model was established. Firstly, the endangered water-birds in Yellow River
Delta NNR were prioritized as a database according to IUCN 2007 Red List, and the habitat preference was identified and
evaluated through literatures review and field survey. By establishing GIS-based 200m x 200m girding system, the existing
habitat was evaluated on landscape-level, and a Comprehensive Habitat Suitability Index ( CHSI) was developed and
calculated by habitat suitability assessment model. Based on CHSI, the habitat suitability was evaluated and graded.
Secondly, the typical species Cranes was selected from the established database as indicator species and the habitat loss rate
of indicator species associated with anthropogenic interference (roads and oil wells) was also analyzed on 200m x 200m
grids by GIS. Finally, on the basis of results from habitat suitability evaluation and human interference analysis, ecological
sensitivity analysis was conducted by Overlying Operation. The results showed that; the ecological sensitivity of study area
was quite high on the whole; the overall distribution was high in the coastal region low in the inland region, ranking in five
classes of extreme sensitivity, fair sensitivity, moderate sensitivity, sensitivity and no sensitivity. In the area, extreme

sensitivity zone and fair sensitivity zone accounted for about 55.74% in all, moderate sensitivity zone was about 16.2% ,
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sensitivity zone and no sensitivity zone accounted for 22. 81% and 5. 19% , respectively. In addition, compared with
existing function zones of reserve and combined with the research results, related suggestions for adjusting function zones

were proposed aiming at enhancing the conservation efficacy of critical habitats.

Key Words: Yellow River Delta NNR; habitat suitability assessment; human interference analysis; ecological sensitivity

evaluation
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Fig.2 Habitat types map of study area
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Fig. 3 Sketch map of ecological sensitivity analysis in Yellow River Delta NNR

1 investigation of study area; 2 interpretation of remote sensing image by Envi4. 3 and GIS; 3 Land Use Classification System; 4 classification of habitat

types; 5 establish 200m x 200m girding system; 6 calculate Comprehensive Habitat Suitability Index; 7 Habitat suitability assessment; 8 Human

interference analysis; 9 identify indicator species; 10 set habitat loss rate;

11 Human interference analysis methods; 12 database of water-birds

prioritized as IUCN; 13 Habitat suitability assessment model; 14 Ecological sensitivity evaluation; 15 Ecological sensitivity evaluation methods; 16

classification of ecological sensitivity
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}F;’;gfﬁ 0.25 0.50 0.50 0.15 0.15 0.15 0.15 0.75 0.35

JF & F L E Degree of human utilization

2.4 AEREEETFMHER
2.4.1 PEHIERMER A AESFEX

HNAEREEENERERE, AHMERT RS BAREFRSEHAGROIE TAESMERE. A
LR 75 SRR YRR I A 5538 E M DA BB DR PPN 45 SR B A SO 2 IR T BRI X A RSB O, AR X IR E T
PIFp R85 B B R B B B S 80 3 N An AT AR SRR ARV o

(1) R R85 RIEFEF A SRR YR I EZ A, B R NI 0 M B R TEM AR B A& H
P, 8 A SRR Y AR PR B0 R, YL Z A S AR B R KB E B L S B A AR, RS '
PR 5

(2) MR BEFRE AR AR SRS AR A o [a] B R S MR b O BBERR (LR B, AR ek 5 8 E A
23 (A1 SR AR AL, FETT S W A I AL A AT o BT AR BE R B0 — B PR B b B T AR S 38 R B, —
AR B R , AR s E PRI

(3) BEHEEETRE RRHER RIS A S RE P ] 1Bk RFEEE , W RE N — B F2 BE b S s A B 3 B, — R
BB, R S E R
2.4.2 TEMBERIREST

BRSSO R B AR RIPIER B (TUCN) 2164 KW fE SR MK B BAEE , FEAFK S MR
JE BB L ORISR RN A 400 56 s SR JE B AR Y P A S SIS AL JR BUEE T 200m X 200m (1) R, XA 451> A 3k
LA T RN B S , A SR WS TAR DM ESREESE,

AR BT AV BERAR KR IR 1 3 MR AR PR T A BE BV, G g AR, S B GIS £
ARTE, GBS PN & ERRB YRR 85 DR TR B IE B B4R 4, ARG X s s i
ARS8 B 2T 1) AR B3 B PR R A, 5 b & AR B A 1 AR B0 B MRS U 1 B IS AR B AR SRS B
B BERBL A AR E B BT A RS TSR .

(1) HEF R FEEL

Ci — 2[]% ,ﬁ!ﬁlj= IUCNﬁ)ﬁﬁ%é,& x 2 ﬁﬁ%ﬂﬁ + EE@"‘%R
Ay =

2
K, CRARFEMINE N | RAEFTRPIF R IR, d R RIPFERGA, LR | FRIPYFEAR KL
W, u, RRFERAEN | RS j AR PPIFFE, o RBETIFRXN j BRI EL KRR § BB
.
(2) IR e 2K

pp, =
T A

http ://www. ecologica. cn



9 Righy % B =AMWERE B AR XA SHREITEH 4841

XA, PDFRRFE R Y i 28 SR BREBE TR 2, N, R i RAE ST BEER B, A Dy WIS TR

(3) I EREERRE
v ( A,/NND, Y
3

’ 3 4,/NND,
x=1

x=1

A, PXFRFERING N @ RS BB AR R, AL R IR A @ JRAE I o BESR BT AR, NND, R BESR « 2]
HARSR RIS BEGR A foe/ N, V A IR P & 8 A B I BER B
(4) HEGEESE R

LA, PDb, + PXb,

2 I Hﬁﬁhi = uICbi + u, %’
Cb C; ~ Cuin ,PDb. =1 M PXb _M
i_Cmax_Cmm i _PDmax_PDmin’ i_PXmax_PXmin

K, H o5 RIS LR & R SUE B PESR R, T R PG Y AE ST SRR, A, R IE MM A § RS T AR,
A RS TEAR b, B PIAR P 0 SR AR 9 A B8 BV AR B, vy u, WAE, 58 T RIEHI I FRR R #rik
(AHP) SRHEHK/N, 5353029 0.7 F0.0. 3, Cb, . PDb, A PXb, 53 5 AR AL JG 9B G474 550 BB JBE 45 O
AR R
2.5 ASH N TIEE T

Bl GIS #1470 5| A BB BRI H R WP IX, AR #s — B 7E GIS T T B Ia R, B RIINSR 5/ E
BT R AR FREM . A5 LA 200m x 200m PR A BFFEXTR , THE 48 I A B9 A 40 2% 3R AR IR 4%
A% PN 0 A S R R 52 B 9 A TR B AT PR
2.6 AESTHAESBURES TSR

TEHEBUE B A THURHME A BB A BT AR S RURE T . ESRE SR E—ERE L
R T A RIS Z R PRI A SRS A2, WKL T RS S2 R3PS AR 3 A0 T A U AR
BE R FHE— X OR L, 16 B S JOBR R , AR IO EDBOR , XS D AR A R AEURY ; A P00 A S SURR PR I 2 i) L
B, — M T HE B3 B g DX AR, LA S UM

AWHFER AR AR5 A SHURMESE B, H AKX N S =al + L, a b 215 A STE B
A FHOX A A U AR BB, H o PIRS B A & B MESE 2, L 0 RIS B AR SR R R

A FE BN TIE BRPAE T, RALRIT W ERBE o b KE, K& 0.55 10.45,

y p N

it

~EN: G,

K ,6 05 y /I‘IEI?E’V&E p, HBFIEH y 4
HF L0 EEp, N 2 N ERXE y NEF R4
B,n HERANEm IHEF ML
3 £R55H
3.1 R ABEE H T

WA E LR, AR R AR &, IS LM

B AR AR R GBS, i = Bl
‘{}/_(iﬁﬁétiﬁ ﬁmﬁﬁifﬁt 4 /l\%éﬁ( % 2 *ﬂ IE] 4) ° :,E\: ’’’’’’’ {Mals;mlly suitable habitat - I\Zost.;mab!e habitat
HhOE AR E BAE R RRZ , B _FEARLTFAH

& S35k 253.56 km® F1253.28 km®, £ 5B AHSEIX
By 32.45% Fl 32. 42% ; RGBSR 2, TR Jy 182. 68

B4 AESUEEMESRRG
Fig.4 Classification of habitat suitability
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Table 2 Classification of habitat suitability
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Habitat class CHSI (km?) & Description of habitat status
total area( % )
B b B30} 37 NN ¢ I I A R R ERE N g 3
Most suitable habitat KF0.932 253.56 32.45 MR %5 Main breeding and feeding sites, e. g. most
ost suitable reed swamp, some salsa beach etc
SR b TR TE R TR B, AN TT MoK IR B 2 BR
Suitable habitat 0.767 ~0.932 253.28 32.42 YR AN H %5 Important feeding and resting sites, e. g.
uitable habita waters, some bare beach and salt field etc
VR b TEDEZET5 (B R B F0 B8 £ b B P45 B st , 2 AR
Marginally 0.518 ~0.767 182.68 23.38 R 85I DL SR % Fecding and resting
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areas close to roads and oil wells etc. affected strongly

by human
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Table 3 Classification of anthropogenic interference

AR TG i e AR THIEWE TR Area i TR 43 L
Degree of anthropogenic interference Anthropogenic interference value (km?) Percentage of total area( % )
#3251 Extreme strong KF0.25 5.28 0.676

;251 Strong 0.1~0.25 46.40 5.938

555851 Less strong 0.05~0.1 60. 44 7.735

AiZ No strong /NF0.05 669. 24 85.651
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X F B M i N7 s R S UIARSC , B = A U XA W IR, 4 5 R - v
BUARYETELL, HER - BRI 53 =M A R R XA BB TR X Nt & 1 2
FERIE B, LA B ALk AR E BRI A E . T )T, R AT H SR H
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Fig.5 Classification of anthropogenic interference

R ) XA TET R 669. 24 ke, 5 RATEIFRMY 85.651% , 5 T4 KHR4Y . AT =& Z MHEAA N 112.12 km®, 5
14.349% o XL SBLSE LLBARAT , IR g AE B , 20 30 o R ANZR 3ty , g A S5 2 SR L) L i ol

—REY R Y, i EL B B 3 o, S R e AR
3.3 MRS HURETRY

IR B LR, % BB K L BRIV, 32 B L B FT R 81020 R 4O B K
X145 5 MR EAF X, B 6 fik 4, HBURIX (S >0.495) BRI (0.45<S <0.4955) B RRRIX
(0.35<85<0.45) ,—BRURIX (0.25<S <0. 35) FIRBIRIX (S <0.25) ,

& 6 e E b B T B 5% X P AR S UM A A
PURFHE . DRI M AESBURER K LR, ST
U S VT Y DX SRR R e T , R s DX 3 R
BAK. MBURIX BURX 5EBURX =F mHRZ AN
562.58 km®, ] HEEAHFITIX K 72% , A UK X L
K 43.59% , FEA TR R NEEEBESGE
RTEG AR 35 VR LA S i s R 325 7K ) X3, iR
Z N T ELBER 2 T L T8 B B B R B SF X
Bo TM—MBURX N BURIX £ B AR X
PEER, & Wy 218. 78 km®, 2 & 28. 00% , FH X} %
bo X YHILLFRANRT, H TR X N E R
T FR IR A PR AT ) 55 S5 VR R R PR O, A A B e
55,00 AR TR, H EZ 2N TRIEARBITEHHIX
M PEH 2 g — e B FIARHE , X A 28 T i) s 3
B

(DBBURX FESGEEZOXANMOAA

10 km
i, AU X i fEURIX
No sensitivity zone Fair sensitivity zone

E0 — e X B AU IX
Sensitivity zone Extreme sensitivity zone

Moderate sensitivity zone

B6 AU SR i

Fig.6 Classification of ecological sensitivity
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340.63 km’, [} 43.59% , Az BEISRI F B A H 7S T TH B FIRRZE YR LA S P MK IR, 1% X 38— 5 T A 5 YR VR
B JRAENL , A S RERSEER; B —FEZ B AN TR, WA SHERERER, 5 ZEIA
TR R R E LMK o FLAMBI A BT I G2 w4, DX P 7 T R R AE PR I DR AP SR, S X R A PR
Pl E  RERRTF RIS,

) BRI, FEA TIRI XA, 45, (EAESN  Pa M A S5 30 X N A — E AR A P X,
ARIAE N TR By B LI BRSNS K BRI S X S M A R A, AR
KK 127.02 km® , 2y 5 & X BTN 16.26% , A BRI 5 B Eh H A/ B M7 2578 5% KM, X X
WA SHERE P E, B TEYNEY, EAUNAE R EREHTIRE 5F IF ERERE . B
BRI & B BETE Bl , SRR AT AR P B R B AR

(4) —BHURX WEBESAERBX N, WIFH ERORABWETEN M, o AEBRELR, 48
178.24 km*, 5 22.81% , A:3ESRIDIAK B Ry 3, 04 — ol b, 1% X S84k SR AR &, A S Uk B A b
BT BIPIRES FE— R L NE SR — g s (HEA T AENES . XX NEE LR A =4
), BRSO BB

(5)PHURX  FEE AR X A P8 H AR5 X P, 1K 40. 54 km® T 5 4 X 6 E A
5.19% . ZXIBAES ISR FZ M FIAR A SBURBR, A S RE RS DI ReB htesE , £ S BUS AL T4
XA RS o FTARASZ —RE SR BE M FF R B, BR T B R FIARAR , 75— & 2 bt RTASCEC M & L 1HL B AT
X i BB, SO E =Ko

x4 HREESHBESRS
Table 4 Classification of ecological sensitivity

A AR A S HURPEAE T Area P X L E
Ecological sensitivity class Ecological sensitivity value (km?) Percentage of total area( % )
e AURIX. Extreme sensitivity zone KF0.495 94.93 12.15

HURKIX. Fair sensitivity zone 0.45 ~0.495 340.63 43.59

BAHURIX. Moderate sensitivity zone 0.35 ~0.45 127.02 16.26

— B HURIX. Sensitivity zone 0.25~0.35 178.24 22.81

AHURIX No sensitivity zone /NF0.25 40.54 5.19

4 B

(1) AR T DA AR ZS SRR PP SR P B 7 1, AR SO DR AR 508 BV R A D TR i 45 & i Sk sr
PRI, DA g DX 38 A 25 SRR PR O SR BB B T 5 T vk 5 B B s R I O B DR PR A S R AR Ak, BESL T
200m x 200m [ PIH% R GE , F-fE B GIS f25 (8] B fin o A S BETH 38 th AU A B 8 A BOR BEAT V- . 1T
B =AY AR KR E PR _b 2 5 SR | B R, BT ATE S S K & B P I, FRATTIE I
FHETMER B 5 B R IER R (TUCN) ZL B4 R FER, MARER — —RRPER, XREF A
PIRGREA —ENERSENE, MRS EEFN S B RS Y E B (DR R 8D , T
HIR 856 FAE R bs GER IS BB 38 50 B E S B EE 5 KBAESHEZ B MWK R, &)
HENGEE A SUE B B AR 2 R BB R A B2 2T LR A R IT T K BLSE 1B Ot . SR U
B K SR g B T TS IX A S 22 [ B _E AR AR SR (M A S A D i AR A LA AT A T A A
B, R BT U LSRR AT R S RURE T . WS R B B X T X BUR RS B iR, (HLEMA b
AER G b S B O 1B O , X LA R T GIS BORTER & A S B & AR AN TR AT 2T R 57 X
A S OB PR R FTAT ), I 0T EE B —RE IR HME
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(2) TEVFHY A S B VR R, B b 3 B — L8 5@ b DA SR K 8, X Tkt , A AR T4
RARK (HH T ENRKERES, T ESEE IR AR EKE EZREII VA AR
RIPEE (IUCN) PR YT, X 26 538 rh R 2R — e DU 35 15 JT MUK IS g £ A SRS 2R
FIRERSESE, L AnFIIOES 5K HS S JRHES RS RS S8 R 7 BB NR RS R R IS B g g
5, M 22 LABRGEMELR N - B AE S MOHER (ISR SR DA 9251 TUCN 9, A A BRI UN/IVI G BERS L &
WERS /INTT VRS S , B LA SR 15 Y A S5 SRR R 0 B MR ) AR B RN R o

(3) H A 2047 T 20 38 5 XA A 2 AR K, 2 DX ) (R A (L, [ e 32 20 Dy 16 3l s e
HRFEE BN SZ B R ARIR A S OB E T AR ( 6) xR IR X IA ThEE X (B 1), R IR B RZH
SR DX AR SRR X B 431 D0 X (AR 3 DX R R S LT T R DR, 28 T 0 I LA B i) I i) (B3
REEZEAFWE TG XSO, ARZAOTT A T8 BB S H RS A6 3 by , Xt B B A3 =
A YN BRI S R DX R X LA X b A 35 B T A AR B, M R — 2P S LA . itk mT LS ok H
R I 7 SN B G2 o X 1] PR 3 I G vb XA TET AR 5 B ZLA0 P R BT LR B XY K B
AT P A3 DX R e X, -5 B 7 S B B R X AR, T A i X3 BT T A X3 DA A
o T ZEULH R X T X P H b A AU PR B B DX 3, I R BOR I A G b K AR X, F BRI
Dk DX 35 4 A B LS A R, LR OB R i A ST 35 1

(4) BARAB N A & B N 058 B A A S U B S5 3 40 LA S A 7 A E R(E B A —
SERENE . Hbi TR SHEAE 2% T REBMXKE, GBS W FENEZX B R L KT X
KA TRRITE(AHP) %, fE—ERE LA T EMIEH R W2 . PRO S5 R S A RE% WL S R 23t Ak
SIEERIR, R 945 PR DX B DX U R MR & B AR R R Bt T B2 18 o
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