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Analysis of Spatial-temporal Evolution and Coupling Effects of Land
Use and Ecosystem Services in a Resource-based City

You Guixuan '?, Wang Peiran ', Cao Jiashuo®, Hu Yuandong '**

(1. School of Landscape Architecture, Northeast Forestry University, Harbin Heilongjiang 150040, China; 2. Key Laboratory of Germplasm
Resources Development and Landscape Ecological Restoration of Cold Landscape Plants in Heilongjiang Province, Harbin Heilongjiang 150040,
China; 3. School of Ecology and Nature Conservation, Beijing Forestry University, Beijing 100083, China; 4. Institute of Ecological Science and

Engineering in Arid and Semi-arid Areas, Xi'an University of Architecture and Technology, Xi'an Shaanxi 710055, China)

Abstract: Based on 4 periods of land use data in 1990, 2000, 2010 and 2020, the InVEST model was used to
simulate the changes in 4 ecosystem service functions(carbon storage, water yield, soil conservation, and habitat
quality) in Daqing and relationships of the trade-offs and synergistic among ecosystem services were evaluated.
The research results indicate that during the period of 1990-2020, the area of grassland in Daqing showed a de-
creasing trend, while the area of construction land continued to increase; all 4 ecosystem services showed a trend

of decreasing first and then increasing, with soil conservation and water yield showing larger changes; there was a
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"trade-off" relationship between water yield and the other 3 ecosystem services; with a synergistic relationship

among carbon storage, habitat quality, and soil conservation; the enhancement of forested land and water area can

improve habitat quality and carbon storage, and the correlation between the two ecosystem services, namely wa-

ter yield and soil conservation, and the proportion of land use types is weak. The research results have a certain

positive effect on formulating reasonable land use policies and improving ecosystem service functions.

Key words: land use; ecosystem service; spatial-temporal evolution; coupling relationship; InVEST model;
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Table 3 Main parameter settings
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il 0.65 2000 2.17 1.63 43.40 7.28 0.8
PIES 1.00 1000 5.50 1.39 172.09 0 0.9
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R 0.20 10 0.50 0.76 21.41 0 0.3
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Table 4 Land use structure in the study area, 1990-2020

T s 19904 20004F 20104F 20204F
JHER EEbm % EEbm % EEbm % EEbm %
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Fig. 1 Sankey diagram of land use transfer changes,
1990-2020
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Table 5 Changes in ecosystem service functions in the study
area, 1990-2020

My BkfEEA CFEAREIRRE RREGRE PUKE/m?
1990  1.99 x 10° 0.58 138 x10°  2.76 x 10°
2000  2.02 x 10° 0.56 0.67 x 10°  0.90 x 10°
2010  1.89 x 10° 0.54 0.89 x 10°  1.70 x 10°
2020 1.95x10° 0.55 125 10°  2.73 x 10°
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Fig. 3 Spatial distribution of change rates in ecosystem services, 1990-2020
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Table 6 Pearson correlation coefficients of ecosystem services in Daqing City, 1990-2020

ELA AEG BAiAE A5 ikt TR Sk

g yea 1990 — 0.454™ 0.049" —-0.234"

2000 — 0.064" 0.095" -0.071"

2010 — 0.014 0.102" —-0.056"

2020 — 0.065™ 0.095™ -0.054""

MBS R 1990 — — 0.035" -0.370"
2000 — — 0.038" —-0.026

2010 — — 0.041" -0.067""

2020 — — 0.043" -0.089™

T+ 1990 — — — —-0.035"
2000 — — — -0.013
2010 — — — -0.009
2020 — — -0.007

e FORMEERE (P<0.05); TEARAF ﬁ*&i% P<0.01),

R (328 A% uss%lt
i (831) - 621)
T (718) T (663) W (945)
157 (378) I - (520) - (78)
W T (422) I E-fE (275) W A (69)

RE (4005 ;4"r
Wi (3a0) @ o3 [
LS o)

ARF (4016
’ W (369) ¢
1 (959) % FE-ZA } 15 (877) " )
W7 (93) = R 7 (406) W (1%0) oy ey
W (235) g I (268) BT (415) »t ‘-t
20004 20204

Bl A

REF (2655
|_EE-REiN
51T (555)

K (2999 ;
Wi (39) R REON

i Csss)

3—: FiE (271
P

i (644) -5 (836)
Wis-1E (1032) #-fE (1179) &

¥ (40055 ik (4016
z Wi o) TR (247)
1 i s RF } (28) W L
1 AL -
W (175) g my e I 0575 (228) i ;
W-ie (438) W (a7

-FS F‘S (259)
MR (7a) e
W 55 (190)
W51 (415)

A@FE (2655

a 3:' FEE (271

.giﬁ@ﬁ?‘ W (a28) wlse Wi () A »
W5 (161) “ 3 W iE0E (705) EA - Y 0T (555) :
Wi (172) \!- W ) Nt ot W (605) g WA (536) T
Mg (1325) - W (1215) o & W18 (1061) W% (1179) '
19904F 20004 20204F

" g
% - (306)
0.4 % (1408)
5 F I W5 (941)

Aad (271 K% (20658 Rk (2655 ’
M- (142) M- (287)
T (1574) AT (1519)
W15 (363) - i AL
4 15 (346) \h 1T (320) = WE-IE (326) *
19904 20004 20104 20204

B4 1990—2020 F£ KK 4 FAESRFERSHHE LISA B
Fig. 4 Localized LISA of 4 ecosystem services in Daqing City, 1990-2020



o551 TERERE A . YRR IR T - 3t ) AN A 25 2R G IR 45 T BE s 2 AR AL S5 R A 550 4 125
T ESRGRESDESHESEEHRHER
Table 7 Regression coefficients of ecosystem service function and land category share
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