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Characteristics of spatio-temporal evolution and influence mechanism of habitat

quality in the upper reaches of the West Liaohe River
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Abstract: The upper reaches of the West Liaohe River is one of the most important water sources of the Liaohe River Basin
in China, and the quality of its habitat is directly related to the ecological security and human well-being of the downstream
basin. However, the relevant studies on the habitat quality about the upper reaches of the West Liaohe River is still
relatively scarce, and further studies on its influencing mechanism also needs to be conducted. Based on the models of
ArcGIS and InVEST, our study quantitatively analyze the spatial and temporal evolution characteristics of land use and
habitat quality on the upper reaches of the West Liaohe River from 1980 to 2018, what is more, we also further explored the
main driving factors which caused the habitat quality changes during the 38 years. Several results have showed that; (1)
From 1980 to 2018, the grassland patiches area in the upper reaches of the West Liaohe River decreased by 21.93%
compared with that in 1980, most of which has been converted into forest (about 7719.09 km®) , farmland ( about 6014.90
km®) and bareland (about 3025.71 km®). Meanwhile, the spatial heterogeneity of the land use patches in the study area
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has increased. Although the area of forest land patches increased by 48.67% compared with the that in 1980, the average
habitat quality index of the whole area has dropped from 0.74 to 0.72. (2) Over the past 38 years, both the regional
background environment and the level of regional social and economic development had played a positive role on the
improvement of habitat quality in the upper reaches of the West Liaohe River. The factors, such as the annual average
temperature, the precipitation, and the level of education, have shown significantly positively correlated with the habitat
quality index, which regression coefficients were described as 0.218, 0.229, 0.850, 0.132 respectively. However, the
factors, such as the urbanization rate, the splitting index, and the expansion of urban roads, have showed a negative
relationship with the habitat quality index, which regression coefficients were expressed as —1.137, —0.532, and -0.394
respectively. It could be seen that the intensification of human activities caused by the rapid urbanization is an important
inducement leading to the deterioration of the regional habitat quality. The study aimed to balance regional development and
ecological protection about the upper reaches of the West Liaohe River. Moreover, it aimed to provide scientific and
technological support for the sustainable development of ecologically fragile areas represented by semi-arid agro-pastoral

ecotone.

Key Words: the upper reaches of the West Liaohe River; habitat quality; landuse change; spatio-temporal evolution;
InVEST model
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Fig.1 Sketch map of the location of the upper reaches of the West Liaohe River
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Table 1 Index selection and its significance of landscape pattern
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Table 3 Habitat suitability of different land use types and sensitivity to stress factors
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#HFHL Farmland 0.4 0.2 0.7 0.9 0.5

FRHL Forest 1 0.5 0.8 0.8 0.2

FiH Grassland 0.9 0.2 0.4 0.5 0.3

KIS, Water 1 0.5 0.65 0.75 0.45
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Fig.2 Land use distribution and change in the upper reaches of the West Liaohe River from 1980 to 2018
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Fig.3 Change of land use area in the upper reaches of the West Liaohe River from 1980 to 2018
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Fig.5 Spatial distribution of habitat quality in the upper reaches of the West Liaohe River from 1980 to 2018

F5 I LiF 1980—2018 £ S E R AR RE Stk
Table 5 Proportion of each habitat quality level in the upper reaches of the West Liaohe River from 1980 to 2018

A B B AR

Habitat quality 1980 4= 1990 4= 1995 4 2000 4F 2005 4F 2010 4 2015 4 2018 4
% Low(0—0.3) /% 8.53 8.69 8.23 8.19 8.12 8.90 8.89 9.00

o Middle(0.3—0.7) /% 21.36 20.24 21.98 23.09 23.33 24.47 24.94 25.36

= High(0.7—1)/% 70.11 71.07 69.79 68.72 68.55 66.64 66.17 65.63
FHERR RN 0.74067 0.74503 0.74010 0.73461 0.73394 0.73025 0.72796 0.72364

Mean value of habitat quality

WA TR AF A5 14 A 1% 0 ak AR A7 % LU, AR A= 1% 03 o 48 450 0 T 50T B AR R, X043 5 RIS B 4
<-0.5;-0.5—0;0;0—0.5;>0.5, 401 6 . & 7 fir~, JEF iR B S it 434 o] LA H : 1980—1990 4, P 1L {0]
U 54.37 % A 35 i RN AR | A AE TR AL A G A3 DX 085 32.63 %0 A 85 I ek S MR A (A #
P FE AR BACERFPE R . 1990—2005 4F | A 455 o 748 22 XS I 2 37.65% , B3 A A PG 1L |- i
) B IX. | R A3 DI A 5 T A A S 2005—2010 42 VU AT 0] | 341 855 i ik 45 B Ak A R 1 5 4
Hor 46.17% 1 IX B8 2, 39.30% KIS AVA 14.54% KISARFR A | = E 258 A 7E 4 K 88, 2010—2018
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78 2% 1) X AR BT R 3 52005 4F DA IX 04 B2 o 48 25 i B Aok W18, JF 1 2015—2018 4R [H], 46 KFK
A3 DX e S A B R AR 22 S (48.44% ) it i TAR I X380 (16.45% ) . =5[] oK, 1980—2018 4F, g
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Fig.6 Difference value of habitat quality in the upper reaches of the West Liaohe River from 1980 to 2018
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Fig.8 Change of habitat quality in the upper reaches of the West
Liaohe River from 1980 to 2018

T LiF 1980—2018 F AR RETEXE LA AEBETL

Fig.9 Land use transfer in the area of habitat quality deterioration in the upper reaches of the West Liaohe River from 1980 to 2018

AT RS DY LAY b 3 A B i R RSl A 1, B SR M B BRI 5 DX et 2 28 P D i A 22 D B R AR 35 I
AT IE S XU 28O0, A SR B BRI B R R R R, AR 4 IR AN K 5 AR 35 R 8 0% b 22 B/ i R 4

http ; //www.ecologica.cn



34 MRS A5 YL 30 A 350 A I s QAR AL -5 R R AL 959

TG T R DX 0 A MO B B3 T 7, % A% X 7 5
O FA — 2 R B AR, S, MDA 7 R A 32 fhoed
ORI A RS O B AR Ml DA 7= A
5 R S 5 [ RO 9 2 R AT X, 2l

RIS TS 2 R R E 0 H 1

T, MTTZEAR AR B R 11 5 IR 3k % o R 22 3 R
BRLRE RN, B TR (L 2 LR, M X PR (5 oy 1 SRR
B UL PSRRI TR B X A B 3 LR -EEEEEEEEE
W, T TE A KA R X S R 041 4 263 & £ %2 3
KK B0 P I i A B B GE e A T T3R5 %R Landuse transfer types i
BURAEA B 10 BT L 19802018 FAESRET £ K EE + 07

SRT, PHILT] B AR BURATR I TR TR meerssm
B X SR L BRI BEAT] 43, HEJPEILI | Fig.10 The main land use transfer types in the area of habitat
T % R I A 2 R tﬂﬁﬂfﬁ R wa E/\ﬂ%)ﬁ\ , EJZIS%%IJWL quality deterioration in the upper reaches of the West Liaohe
TESRBLOED 3K 17 TS Wi, Bt g T PR 0 20
AR, Bfd B b 25 25 T AR R B 5 W)
TIP3, NSRS 2% 00 %65 88 1 o, el A4 25 P b 7 006 Jmy g s A A 2 T, 50 288 1 AR 25 TR B () 1Y
PEHERE W T AR 2SR AN TR G SR 1 DX AR B B, 25 b DA b R A R A B K i |
AN Sl 5 B X A S5 o i A e B R

®6 STLMEMELER
Table 6 Multiple linear regression results

NN

BRI . B HJ 95.0% {5 X il
. . Standardized . .
N Unstandardized coefficients . 95.0% confidence interval for B
7 Model coefficients
B PrifEiR 2 Beta TRR FBR
Standard error Lower limit Upper limit
‘W& Constant 0.735 0.000 0.735 0.735
AR Average annual temperature/ °C 0.002 0.000 0.218 0.002 0.002
AEHIBEIK Average annual precipitation/mm 0.002 0.000 0.229 0.002 0.002
53 BEFE L Splitting index -0.004 0.000 -0.532 -0.004 -0.004
W 4H AL Z The urbanization rate/% -0.008 0.000 -1.137 -0.008 -0.008
AFII T I 1 AL Urban road area per capita/m? -0.003 0.000 -0.394 -0.003 -0.003
Hiy X Az 7 . Gross Domestic Product/ /776 0.006 0.000 0.850 0.006 0.006
AP R i Y L VN
Number of students in institutions of higher learning 0.001 0.000 0.132 0.001 0.001

per 10,000 people
B: RKhrUEAL R B Unstandardized coefficients ; Beta ; FrifEAL R %X Standardized coefficients

5 #ig

AR IET ArcGIS FAFFI InVEST #5581 A= 5% B s B | 7 18 7 B 1 P9 300 90] L3 1980—2018 41 £ ]
FHAS AR R AR B J5 2 (4 s 23 VAR ARAE 5 SR FH 22 04k B3, 13— 254059 1 P AL 0) 1 30 A 35 o AR Ak 114 32 B2 0K
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