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Spatio-temporal Variations of Soil Conservation Service Founction and Matching of
Supply and Demand in Changchun-Jilin-Tumen Region

Qing Shijia, Li Hong, Yin Jingbo
(College of Earth Sciences, Jilin University, Changchun, Jilin 130061, China)
Abstract; [ Objective] Different soil remediation treatment needs in the Changchun-Jilin-Tumen region were
determined and the characteristics of supply and demand were matched based on the spatio-temporal
variations of soil conservation service founction in the region in order to provide a scientific basis for
promoting the effective implementation of regional soil ecological protection. [ Methods| The InVEST model
was used to quantitatively assess the soil conservation service functions of cities and counties in the
Changchun-Jilin-Tumen region in 2000, 2010, 2020. The relationship between the supply and demand of soil
conservation services and their spatial and temporal changes were analyzed in order to identify the priority
areas in need of targeted management and to formulate soil remediation strategies. [ Results ] From 2000 to
2020, the soil conservation intensity of the Changchun-Jilin-Tumen region ranged from 0.00 to 2 590.42 t/km”; the
erosion reduction service function ranged from 0.00 to 1 544.23 t/km®, and the sediment retention service
function ranged from 0.00 to 2 452.20 t/km?®, with significant differences in soil conservation service levels

between regions and obvious spatial and temporal differentiation characteristics. The supply and demand
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matching situation in the study area was relatively balanced, and there was no low supply and high demand
matching type. There were four matching types between supply and demand of regional soil conservation
services: Soil conservation services were sustainable when supply and demand increased simultaneously and
when supply increased and demand decreased; Soil conservation services were not sustainable when both
supply and demand decreased and demand increased while supply decreased. The proportion of unsustainable
areas in need of treatment increased over time, accounting for 68.15% (erosion reduction) and 72.57 %
(sediment retention) by 2020, concentrated in the east and west parts of the study area. In the middle part of
the study area, the soil retention service was significantly weakened. [ Conclusion] In the study area. the
spatio-temporal variations in soil conservation service founction were obvious, and the central-eastern part,
eastern tail end, and western part of the Changchun-Jilin-Tumen region were identified as the soil sensitive
area, soil fragile area, and soil restoration area, respectively. Soil ecological management work in these areas
should focus on soil remediation., soil conservation, and soil restoration. respectively.

Keywords: soil conservation function; ecosystem service founction; matching supply and demand; InVEST

model; Changchun-Jilin-Tumen region
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Fig.2 Classification of supply-demand matching relationship for soil conservation services
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Fig.4 Spatio-temporal variations of sediment-holding service functions of Changchun-Jilin-Tumen region from 2000 to 2020
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Fig.5 Spatio-temporal variations of soil retention modulus of Changchun-Jilin-Tumen region from 2000 to 2020
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Table 1  Soil retention modulus and dynamics in Changchun-Jilin-Tumen region (2000—2020)
W % FIELRFREA/ (e km™?) TR/ (- km )
2000 4F 2010 4F 2020 4F S 41 2000—2010 4E 20102020 4F 20002020 4E

ez B 0.23 0.43 0.30 0.32 0.19 —0.12 0.07
T 0.36 0.58 0.40 0.45 0.22 —0.19 0.03
T3k X 0.29 0.62 0.33 0.41 0.33 —0.28 0.05
2 bl X 0.23 0.58 0.29 0.37 0.34 —0.29 0.06
I H X 0.26 0.72 0.34 0.44 0.46 —0.39 0.07
LEKX 1.28 2.23 1.23 1.58 0.95 —0.98 —0.03
g 1.05 2.59 1.16 1.60 1.54 —1.43 0.11
R 0.69 1.83 0.80 1.10 1.14 —1.03 0.11
BUBH X 1.95 5.96 2.39 3.43 4.01 —3.57 0.44
B E X 1.86 3.33 1.77 2.32 1.47 —1.56 —0.09
B X 3.10 6.29 3.02 4.14 3.20 —3.27 —0.07
VS 8.24 21.04 8.99 12.76 12.80 —11.96 0.74
FIX 14.84 34.77 16.05 21.89 19.94 —19.22 0.72
L SCINi 15.71 32.27 15.91 21.30 16.56 —16.37 0.19
FAk 19.80 26.12 11.55 19.16 6.32 —8.54 —2.21
ZE B 18.19 25.25 14.79 19.41 7.07 —10.44 —3.39
e 31.43 15.78 23.66 23.62 —15.65 7.85 —7.81
FiE 27.95 21.22 20.21 23.13 —6.73 —1.01 —7.74
Je 23.58 18.92 16.95 19.82 —4.66 —1.97 —6.63
VeI 41.52 49.05 31.74 40.77 7.52 —17.36 —9.84
E3K i 26.03 14.47 18.83 19.77 —11.56 4.37 —7.19
T 53.80 21.02 39.61 38.14 —32.78 19.47 —13.42
M 13.29 13.87 10.47 12.54 0.58 —3.10 —2.54
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Fig.6 Matching supply and demand for soil conservation services of Changchun-Jilin-Tumen region from 2000 to 2020
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Fig.7 Dynamic matching of supply and demand for soil conservation services from of Changchun-Jilin-Tumen region 2000 to 2020
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