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Fig.1 Range of Yellow River Basin and distribution of river system

1.2 HRF=E

1.2.1 InVEST#%

A SC R InVEST #5881 o (1 A= 5% it & A5 B
(Habitat Quality Model ) P-4k B JaT 3t 3ok 11%) A= 1% o & .
A B I e AR PR A B o AR O SO ] A R Y
BRI A Z R AR 2 e B 2k
B o B R A b X AT DA S A s A R L AR
BRI T B S B R 2R TR . AR

TSR 41> R B, RIVEE R R 5 A RSS2
g ol - 3t ) P/ A ol DR A R RS BB
R T 5 B A =2 i) 14 B R - i 2 3k
IR B e A SRR, AU T

ryirxyﬂx*gjr ( 1 )



14 o

7//'\ 7;% 41 %

d
%:1-@“) (ZtksiR)  (2)

im=m4—%?%) UENGER) (3
K2 D, R oy, 8 I A BB AL 4
W AR - BT B AT 0 A
FIERS LM TR TR 8 51 o 0,40 5
6 B 5 5 25 ] 0 5, 2 A P
AU T M B 0 2 3
FRE 2 v AR O B 0, H A I B 1) 5,
PSR % B T R s,y A x 5
Moy BT ERIE S 5 o, BN IR B d5e R T
0 45 (TR 5 , DA PR X0 M
MR K, i

A A AN

Dy,
_LV+H» (4)

K. 0, 0 MR 7 kA% x 9 2R 35 TR R A H,
jjélzf*‘éé*”jHﬁifﬁLﬂf“,EﬂEzaﬁlo—l,kﬁi
T FVE B, — M A SRR B B KA 17252 R —
T, R 2.5

AR R A BB 3 A R
F= L R U U PR AR R e B L
I /8 A X6 g o J T 058 1) AR B S e . AR ISR
Z:7% InVEST B8] 7 45 g TV R AT A 5% i
RO TR BRI E SN R 12,
122 ZFESITHH

Moran's [ 5 % Bt % (0] 41 4% 5% 25 [8] 41 31 [X 35
HT R AR IR B A9 R H GeoDA i
3 B BT L A A% B G =2 ) A 1 o A A9 45 R) G
Btk o ST (Getis-Ord Git) 1 LU HT Sl iy A4

Qx/ :H/ 1

®1 BERMNENR KRS
Table 1 The weight and the maximum influence

distance of the threat source

J R I R R S /km W IR
I EE H b 10 1.0 BAL
AT Bt 8 0.8 0
oAl 15 FH 9 0.9 R
Fhih 6 0.6 2Rk
I FH H 4 0.4 2tk
BE P 7 25 (8] LR AE 540 SRR SRR 25 (A AR AL 2
éﬁﬁmﬁ%%&(?ﬂ = )%MEHE%%%(/‘ JE NN
G0 AT LR E A B TR {EEdZ{EHﬁEE S{EINS
KRNI E Y, fr%;é\
niz’w,j (x; —})(xj -x)
=" (5)
S -3 (S5
ZW -)Cj - ;ZWU
Z(G)) =~ ! (6)
n-— l
I < 2 _ 2
S = ;,;xj X (7)

FH . I Moran's T80, Z (G MBS F8 K n
BIFSE X 1423 [ R RS B TR 5o ML, 23501 DRy 25 (8] BT i
s ] BT 7 (UL INEL 5 x SRy 25 (B BRTT P-4 s w, oy
23 [A] BT i F1j AR A% . Moran's T30 BUE —
MAEL—1,1],/NT 0 FIRTEAS R ARG, KT 0%
INTEAS A IEARDG , 55T 0 R A G, B ML AT 1

F2 LRI R/E R B E SR E
Table 2 Sensitivity of land use type to habitat threat factors

e /7 A B e
ST b A J R A Hopb i B AR
it 0.3 0.8 0.6 0.7 0.0 0.4
P! 1.0 0.8 0.7 0.7 0.6 0.2
H 1.0 0.7 0.5 0.6 0.5 0.6
ki 0.9 0.7 0.6 0.7 0.4 0.4
B 0.0 0.0 0.0 0.0 0.0 0.0
AR H 0.6 0.6 0.5 0.6 0.4 0.0




5 439

Moo AR BRI AR S T I s O R R P R 15

1.2.3 hIBERNEE
b PRI 8 A0 R A —FhiE T
I 5 23 (6] 3 J2 AR 25 o R B 9 23 ] 43 A7 3k, A4
KAFVFZFIRAT R T T Z MR b PRI 2%
IR T LRV, M2 [ 28 25 (8] 73 A 5 IR TE
PRI 28 0 A AT HE 8 o LR A i 3L R AR 3 B
A AN FREAS, I 22K 1 W2 ) S JoT ok A% £ %
o MPEFREAT ZZHNTF AR BT %,
WA A2 18] 22 5 o A SR WA A8 o 114 25 8] 431 e T
— B0, WX AN AR 2 (B AEAE ST A O . AR
IV ]l L0 8 B 5 A 55 IO i 1Y) 45 () 4 A7 R 1Y
9K 5l A DA SOAS [R PR 5 AR 5 o o A DG PR R BE
HH g (R AR AFEEE , A0 UnF .
iN,,a,f

=1-2=! (8)
1 No*

A g J&— 52 ) PR 00 A 35 i 2 AR A ) i
BT 5 hJ2 K 19 43 2888053 X8R s LS 52 M B R
KL N, RN 53531 2 h 28RS DX 3k ) PR e K0 02
o’ & DX h FIEAS X 7 25 . g 0—1, H g {H
K, Az 55 ot i 1 25 (8] S o PR i, [ Z N8R o A8 HL
Y TR SR AR R 22 Z [ A A A DG &R IR T
B AT 2 G 808 DA ZE AT ] — o PR 2= 2L [m] 4
B 4 HE N s A ARONT A 55 Joi 2 [R) A3 A A i RE D
P TR OC FR AT 0k 528, anak 3w .

®3 VWEAFZEERLERER

Table 3 Types of two-factor interaction result

1 e B (FEST
90X, "X )<min(g(X), g(X,)) AR
min(g(X,).g(X,))<q(X,X,)<max(g(X,), g(X,)) 15 FIRLL LSS
4, NP> max(g(X)). ¢(X,)) ERST
9NN =g(X, Y q(X,) s
9 (XNX)>q(X (X)) Lkt
ASHIFFEAR i A A /B 5 R O R A 5

DX LA B 1 kmox 1 ke A8 046 ] A 58 I 2 45 4
552 R R HEATVRHC , IR FHARE 22 53 Gk 4 Lk
T390, X A5 e R 28 R AT B 0, A B o e 4R K
YER AR &, Dsg e R AR B A8 &, AR R
FETE GeoDetector 2018 117 Hh 5B (http : //geodetec-
tor.cn/# 7. Q/A).

2 HRE5HH

21 HERERTTHL

HE] 4, 2000 ,2005 ,2010,201 8 4F it A= 15 Ji
TR H5T 54 0.632.,0.632.,0.631,0.631, -4 A= 1% i
RN 0.631, eIk BT i 54T, 25 Al o R
AH 5, (E 4 304 35 i AR [l Jmi AR T s/ IN (1B 2) o
HR 5 O AT 5T 19 40) 53 b 1 B A 15 0 o 43 IR (0—
0.2) A% (0.2—0.4) . H1 45 (0.4—0.6) .5 1w (0.6—
0.8) Ml (0.8—1)5 MAFJ . A= 5% Il & 48 4k (L IX
FE AR B IR X F W ORAT I X R T E TR
525 R 695 P X 8, 5 R R
61.72% , 1Z X L b ) FH /72 e LAV b R B Ry 3,
RKIGSNAINE LW 2R ARl b 4
X EBOAMIET S EID L AR B VD3 5 ke
T ALY 8.99% . AR DX 8 = L0 A e Hh A
o] 25 b DL R B i) Qi 7 D DX, o R AR
26.71% , 12 X al S B 0] 37 dul 0k s 1 4 wh A0 A IX L %
NKTE S TR & o AR X 501 5 X B
b AT e BB, 2 RUIR S, B AR A
AR R (0 e o e R T ALY 2.48%

2000—2018 4F , 4 Tl YA duk £ 555 Jo -2 i B0 ek
DIERE AR RE, SRR I R, iR R
H0.16% KHR I3 DX I8 A: 58 o i DR ANAE , A2 B o
TR BT B X o 9 A T R Y 6.85% , 1 25 ] I
R BITHO AR RE , B AE LM X e
Fh s BN T R T = AN XA R B R
BT B R IX . AR B R F R PR IE : —
SR I U A R R ol A5 30 T i A R T AR
F14) DX 3583 v JR) L™ K ol A 5 o o A e 1 DXl A
R AR A DX 8K, 2 X ek A 5 B oA, 5 g
JOR U M B, DT T A B e A A iR Ak s TR AR
b 2t 480 Sy Al b 2K b A 46 Oy A FH L b
I Hb, 7K 5k 38 AR ) P b 45 Sk S 15 ) L S
W, RIS R N AR T T, AR iR
T IR A3 A0 A #4308, A2 8 SR IR L 7 =T R
558 5 3 V0 i I X e L R 3] S R IX e 48 A 4y
A7, TR 9 R T ALY 5.67%. 5 s R IX
AR BRA MR RS TR G R, HEHAR Sy M
s, AR BN B R B A AT AR B T i N [
SEGRE R 7 LA R (R 4)  ARORI g A R A 5 T
T o LA R A I, 433 A 2000 4 1 2.31% il



16 S5

[

ERE

I [ Jsas |

|+ [ sw EElE [ ResRs

0 100 200 km
[ |

El2 20004 (A).20054(B) 2010 4 (C) 12018 4F (D ) BT Jit dek A= 458 [ #5225 [B] 43 AT
Fig.2 Spatial distribution of habitat quality in 2000 (A), 2005 (B), 2010 (C), 2018 (D)

R4 EMRE 20002018 £ B REEREFAT S LLH]
Table 4 Proportion of habitat quality of different grades
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Table S Proportion of habitat quality of different degrada-
tion grades in the Yellow River Basin from 2000 to 2018
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Table 7 Interactive detection of habitat quality factors
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Basin in 2000—2018
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Spatial-temporal evolution of habitat quality and its influencing factors
in the Yellow River Basin based on InNVEST model and GeoDetector

Yang Jie', Xie Baopeng®, Zhang Degang®
(a.College of Pratacultural Science /b.College of Management, Gansu Agricultural University, Lanzhou 730070, China)

Abstract: The Yellow River Basin is an important ecological region in China, and it is of great significance to
explore the spatio-temporal variation characteristics of biodiversity in this basin for regional ecological protection
and restoration. In this study, the In'VEST model is used to evaluate the habitat quality of the Yellow River Basin
from 2000 to 2018, combined with the spatial autocorrelation model to explore its temporal and spatial changes
characteristics. The driving factors of spatial differentiation characteristics of habitat quality are analyzed by us-
ing the single factor detection and interactive detection methods of geographic detectors. The results show that:
from 2000 to 2018, the average habitat quality index of the Yellow River Basin was 0.631, with a decline rate of
0.16%, and the habitat quality index was high in the west and low in the east. The habitat quality index of the
Yellow River Basin exhibits a highly positive spatial correlation characteristic, which shows that the similar val-
ues of habitat quality gather in space. The low-value areas of habitat quality are mainly concentrated in the lower
reaches of the Yellow River Basin, Guanzhong Plain and Fenhe Valley, while the high-value areas of habitat
quality are mainly concentrated in the Qinghai-Tibet Plateau in the upper reaches of the Yellow River. Land use
cover type is the most important driving factor for the spatial differentiation of habitat quality, with ¢ value of
0.5560. Moreover, the interaction between any two driving factors on spatial differentiation of habitat quality is
greater than that of one driving factor alone, and the interaction factors between land use cover types and temper-
ature, elevation, rainfall, slope and NDVI are all greater than 0.5.

Key words: habitat quality; InVEST model; GeoDetector; spatio-temporal evolution; Yellow River Basin



