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INTEGRATED RESTORATION ZONING OF MOUNTAIN-RIVER-FOREST-
FARMLAND-LAKE-GRASSLAND BASED ON MAN-LAND COUPLING
COORDINATION: A Case Study of Lishu County in Jilin Province

WANG Wei-yu, LIU Zhao-shun, LI Xiang, LI Ying-xue, JIN Xin-yue
College of Earth Sciences, Jilin University, Changchun 130061, China

Abstract: Lishu County of Jilin Province, located in the hinterland of Northeast China black soil plain, is a
demonstration area for black land protection and plays multiple ecosystem functions. The cluster analysis results of
ecological function importance, coupling degree of human activity intensity and ecosystem service value with small
watershed as the basic unit are formed on the basis of data such as land use types and remote sensing images. According
to the analysis results, the study area is divided into 6 ecological restoration units, including farmland protection and
restoration area in the middle reaches of East Liaohe River Basin, ecological protection and restoration area in the
south, water conservation area in the southeast, wind prevention and sand fixation and human-land coordinated
protection restoration area in the west, soil water conservation and human-land coordinated restoration area in the
central and western region, and water conservation restoration area in the central and eastern region. On the basis of
clarifying the leading ecological and environmental problems in each unit, measures such as water environment
ecological restoration and increasing water conservation forests are put forward to ensure the regional food security and
provide references for similar ecological restoration study.
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Fig. 1 Distribution map of ecosystem in Lishu County
1—HRIE AN FRGE (settlement ecosystem); 2—i M 4 25 2 48 (wetland
ecosystem); 3—FEME ARG (forest ecosystem); 4—HiH B RS
(grassland ecosystem); 5—f¢ H £ 75 & 4i (farmland ecosystem); 6—F
A= Z R 55 (other ecosystem)
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Fig. 2 Quantitative results of ecosystem function importance evaluation factors
a—ZAEFHPAI DA 7= 18 (H (average of multiyear vegetation net primary productivity); b—=1-3E5 i A F (soil seepage factor); c—Z4EF-HIRFK
12 (multiyear average precipitation); d—J#/K{2# 7] (precipitation erosivity); e—HiFHIAEE (surface roughness); 473557 (average annual temperature ) ;

g5 MR (climate erosion degree ) ; h— 3R MlH F (soil erosion factors); i—if# K (altitude factor)
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Table 1 Unit area value coefficients of ecosystem service
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Table 2 Classification and types of coupling
coordination degree
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Table 3 Index system of cluster analysis
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Table 4 Results of watershed division
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Fig. 3 Spatial distribution map of small watersheds
in Lishu County
1 I (river network ); 2—/INfiii 7 (boundary of small watershed ) ;
3N (number of small watershed )
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Table 5 Classification and area statistics of ecological function importance in Lishu County

BRI IKIFTERFRIM? (i Lk) KL PRFERm? (1 EL) 3 DXL P km? (15 L2 A ZHEERM? (5 TE)
] 937.0584 (31.70%) 838.449 (28.36%) 2723.2182 (92.11%) 620.6103 (20.99%)
Ei:d 766.4426 (25.92%) 1109.2176 (37.52%) 113.6646 (3.85%) 849.8745 (28.75%)
— R 1252.8936 (42.38%) 1020.6937 (34.52) 129.5118 (4.38%) 1492.5888 (50.49%)

K4 ARG REE BAEITAN S50 A1 18]
Fig. 4 Distribution of importance level by ecosystem function evaluation
a—Pi KUV L BE(wind prevention and sand fixation); b—"4: ¥ ZHEHEBY I HE(biodiversity conservation); e—7K £ -FELIRE(so0il and water conservation ) ;
d—KEREFE I fE (water conservation ) ; 1— — B % (generally important ) ; 2—8 % (important ) ; 3—#% B % (very important)
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Table 6 ESV statistics of small watershed ecosystems in
Lishu County
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Table 7 Statistics of human activity intensity in small
watersheds of Lishu County
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Table 8 Statistics of coupling and coordination degree of
small watersheds in Lishu County
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Fig. 5 Distribution map of coupling coordination level of small
watersheds in Lishu County
1—" 5 %% ] (serious imbalance); 2—f 3 2% ## (bare imbalance);
3—¥) % th 8 (primary coordination); 4—* 1 % 5 ¥ (intermediate
coordination); 5—R % B I (good coordination); 6—4I; i B # (high

quality coordination)
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Fig. 6 Relationship between watershed clustering result and
administrative division
1—/NF 883 5 (boundary of small watershed); 2—% #1 % (boundary of

town ) ; i.ii.iii iv.v—2ZEH5 (cluster number)
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Fig. 7 Zoning map of ecological protection in Lishu County

1.1, 10T IV—1&42 BT 5 (number of restoration unit)
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Table 9 Zoning results of ecological protection in Lishu County
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