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Abstract: The Source Region of the Yellow River is situated in the hinterland of Qing-Tibetan Plateau, with very fragile
ecosystem. The Source Region of the Yellow River is facing problems such as biodiversity and ecosystem degradation.
Ecological protection and high-quality development of the Source Region of the Yellow River has been risen to be one of the
key concerns of the national strategy. Land use and vegetation cover are important factors affecting habitat quality. More and
more attention has been paid to quantitative evaluation of the impact of the change of land use types, intensity and patterns
to habitat quality and the change of the spatiotemporal pattern of vegetation cover to habitat quality. However, the coupling
effects of land use and vegetation cover on the habitat quality of the Source Region of the Yellow River are still unclear.

Based on the data of land use and the normalized difference vegetation index (NDVI) of vegetation growing season in the
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Source Region of the Yellow River in 2000 and 2015, this study used the InVEST model to explore the temporal and spatial
changes of the habitat quality in the source area of the Yellow River in different periods, and used the geographical weighted
regression (GWR) model to quantitatively analyze the coupling effect of land use and NDVI on the evolution of habitat
quality. The results showed that land-use types had mainly changed from unused land to grassland in 2000 and 2015 in the
Source Region of the Yellow. Overall NDVI in the Source Region of the Yellow River increased during the growing season in
2000 and 2015. From the perspective of spatial distribution, the habitat quality generally presented a spatial pattern of low
in the north and high in the south. The high values were distributed in the southern and central regions, and the low values
were distributed in the Bugqing Mountain in the north, the high-altitude areas in the northeast and along the Yellow River in
Yellow River Township. Compared with 2000, the habitat quality in the Source Region of the Yellow River in 2015
increased by 11.47% on average. Both the grassland and NDVI had a significantly positive correlation with the habitat
quality, and NDVI dominated the change of habitat quality. The results of this study highlight the leading role of NDVI in
improving the habitat quality in the Source Region of the Yellow River and can provide a reference for future ecological

protection of the source region.
Key Words: habitat quality; threats; NDVI; InVEST; geographically weighted regression; spatiotemporal change
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Fig.1 Location of the Source Region of the Yellow River
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Table 2 Habitat score of different land cover types and their sensitivity to each threat

— Lk Tk A B E T S Hh Bt [ 18
First-class type Second-class type Suitability Settlement Farmland Road
Bt Farmland it 0.5 0.7 0 0.6
#th Foerst land ks 1 1 0.8 0.8
HEAK 0.85 0.9 0.7 0.7
B b 0.9 1 0.8 0.8
Ho At 0.8 1 0.8 0.8
FiH Grassland 17 T B 0.8 0.9 0.7 0.7
rp R i 0.75 0.9 0.7 0.7
VR 5 i R 0.7 0.9 0.7 0.7
JKIE, Water area bR 0.7 1 0.8 0.8
Rl 0.7 1 0.8 0.8
K PEGL I 0.7 1 0.8 0.8
WM 0.7 1 0.8 0.8
Wb, 0.7 1 0.8 0.8
T MK 5 b 0 0 0 0
#35 HIHb Built-up land JE A 4t O SE 3t AR A R R ) 0.1 0 0.3 0.3
HoAb 35 0 0 0 0
A £ 41 Unused land ith 0.2 0.7 0.5 0.5
KBE 0.2 0.7 0.5 0.5
N8 0.2 0.7 0.5 0.5
TR 0.7 1 0.8 0.8
B 0.2 0.7 0.5 0.5
BRAA A T 0.2 0.7 0.5 0.5
HAb 0.2 0.7 0.5 0.5
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Table 3 Change of total area and percentage of each habitat quality grade in the Source Region of the Yellow River in 2000 and 2015

‘ 2000 4F 2015 4F
SE X 6] 2 2
. AV km A/ % T km HeAl/ %

Value interval ] /
Area Ratio Area Ratio

0—0.1 3287.9 17.31 661.92 3.48

0.1—0.2 2434.27 12.82 2159.44 11.37

0.2—0.3 4906.91 25.83 6847.52 36.05

0.3—0.4 5735.88 30.20 6275.10 33.04

0.4—0.5 1063.74 5.60 1478.10 7.78

0.5—0.6 23.86 0.13 30.41 0.16

0.6—0.7 1540.78 8.11 1540.85 8.11
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Fig.2 Spatial distribution of habitat quality in the Source Region of the Yellow River in 2000 and 2015
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Table 4 Land use transfer matrix (km?) and area of land use types in the Source Region of the Yellow River in 2000—2015
2015

PiE B RFH

N G /1>
Ay i@‘;ﬁ Fﬁ?ﬁ d F %tiﬂf q Gﬁﬁm q Water Built-up Unused ﬁj’\m;/
Year and use arman oetst fan rassian area land land /km
type TR Area
o /% 0 0.28 85.30 8.90 0.01 5.51 decrease
Ratio
it 0 0 0 0 0 0 0 0
2000 b 0.28 0 53.79 0 0.05 0 0 0.05
i 72.47 0 0 13434.57 31.98 1.73 295.77 329.47
K3k 8.15 0 0 1.98 1545.69 0 0.97 2.96
HERE I 0 0 0 0 0 0.15 0 0
A A At 19.09 0 0 2763.85 113.53 0.16 749.13 2877.54
T AL i/ km? 0 0 2765.83 145.56 1.89 296.74 3210.02
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Fig.3 Growing season NDVI in the Source Region of the Yellow River in 2000 and 2015( The blue areas are water)
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Fig.4 Spatial distribution of the regression coefficients of influencing factors of habitat quality change in the GWR model ( The gray area is
the background)
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5 M R BT R T e, 20T V2 2 PR 5 R B, B R AR AP M O M 1 R K
1235 B A, L 2 A VPR 25 e — B L T X B WY R 0 B ) P TR

4 Lt

ARMFFEHET 2000 AFF1 2015 A5 - b A Rk W I Kt , 25 NDVI G 8T X AR B8 B it 647 1 28 [
VEAS If s T A A8 ik 5 NDVI 284k |+ b A AR Ak Z [ B 25 [ DG & o dl a5 DL & 5 JERl Y 7 i
BB 1 25 ] 7 YR ARG G ARIE 5T LA R 25 1) 0 FRoR A SO B N IPA A 45 R0, 85 R .

(1) AHXFF 2000 47,2015 4F &7 5 XA 35 i SR FE T 11.47% , W50 DX A4 e 0 S w30 A 45 Joi 2 194 o B
b BRTIEEB AR T 1 AR TS i TR X B P 2 30 B B T o A 5 S AT R BRI

(2)2000 4F55 2015 4F 128 (8] A9 5% #% = 229 IR R A A b ) 26l 1) 56 % AHAS T 2000 4F 2015 4F FE D
AT 17.7% .,

(3) BP9 XA A 1 25 NDVI SRS S 38Rk 3.18% , HerPobsth A1 A7 A 9 270 (19 NDVI 24145 43 531)
4 0.56 1 0.4, #H Lt 2000 45,2015 4% [ 22U NDVI B4 18 73504 2.57% K 0.95%

(4)zs i) b A58 i Al NDVI GRS [ 0 A% R — 20, S EE bR, AR NDVI A8 4k 3 5 25 KBk B
Bt AR, FART AR AR AL 5 AR B i i AR A BV SR IEAH DG OC R, HL A AL ) B PR A AH DG B W R
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