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Study on the eco-geological vulnerability in Langfang area, Hebei Province
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Abstract: Taking the seven districts and counties in southern Langfang City as the study area, this research assesses
the ecological vulnerability of Langfang area and puts forward suggestions for ecological protection, restoration and
development by way of GIS and AHP (analytic hierarchy process) on the basis of data from the ecological restoration
survey projects. The results show that the slightly vulnerable zone covers 1 742.85 km?, accounting for 33.83% of the
total area, the mildly vulnerable zone 2 287.51 km? (44.40% ), the moderately vulnerable zone 961.72 km? (18.67% ),
and the highly vulnerable zone 159.92 km? (3.10% ).
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Fig. 1 Regional location map of the study area with ground substrate types

1—H> % 4= (sandy soil ); 2—ZhE 1 (clay soil); 3—fib(sand); 4—FTE X H2E (boundary of administrative region)
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Fig. 2 Index system of eco-geological vulnerability assessment for Langfang City
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Fig. 3 Grading maps of major assessment factors for eco-geological vulnerability assessment
a—kJZ T /K7 (shallow groundwater level); b—A43 JCJii /K [X. (saline water area): 1—JGJf/K (non-saline water), 2—47 )i /K (saline water); c—f<
i 267 (vadose zone media type): 3—iAIBiR: 1 (mucky clay), 4—Z%b +(clay), 5—HF%E L (silty clay), 6—H51—¥3BiZh 1 (sili-silty clay), 7—H#3 1
(silt), 8—H 1~ (silt-silty sand), 9—H3> (silty sand); d—iF2E(elevation ) ; e—J %5 Ji (drainage density); f—4EF/K 5 (annual precipitation);
e—F- 45 I (average temperature) ; h—H1F /K 5t (surface water quality); i—Ho /K Wi (surface water cutoff): 10—JG7K (without water), 11— 7K
(with water); j—HH# 485 (vegetation index); k—tHFIFZEAI (land use type): 12— I Hb(construction land), 13—Hkih (forest land), 14—HfH

(cultivated land), 15—7K#(water body); I—A 1% (population density)
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Table 5 Weights of factors in eco-geological vulnerability assessment system
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Fig. 4 Composite factor evaluation and comprehensive eco-geological vulnerability assessment maps
a— H SR IFEE 2 PEM (natural environmental condition assessment): 1—fJi K X (excellent zone), 2—R 4 [X (good zone), 3—H1 % [X (moderate zone),
4—— X (general zone); b— AZKTFEIGESTEM (human engineering activity evaluation): 5— — B [X (general impact zone), 6—H1%%[X (moderate
impact zone), 7—# % X (strong impact zone), 8—i# FU[X (severe impact zone); c—4H= 25 M 5t i 55 P 25 & ¥F 4 (comprehensive eco—geological
vulnerability assessment): 9—f#¥ i 55 X (slightly vulnerable zone), 10— ifi55 X (mildly vulnerable zone), 11— £} 55 X (moderately vulnerable
zone ), 12— 55 X (highly vulnerable zone )
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