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Fig. 1 Topographical and geological profile of Huangshi city
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Table 1 Classification of evaluation index of geological environmental carrying capacity in Huangshi city
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Fig. 3 Geological environment carrying capacity and sub-environmental evaluation results in the study area
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Fig. 5 Grading interval of geological environment carrying capacity of each township

DAL T IABWIARM , 2 EZ AR B, 25 T3 98 FEARAL T FR i T k&
PR B XL N, M T B b 5 T R ™ o, R HOH B RS R AR R,
VOB SEE MUK F IR GE, RERFE . DIRESEATShaS il . i iy X UK
FAXMPSER, 72T PR S W2 AT, e AT E R, &
WAL ) A (] B R, BETT K 55 DX, ARBREE . RHBSR . EIRB M =R R )
WEELF, (HRA R R KP i A, A GX 8 S 3UREE A B 5 LK BEIR, &
JEARIRGE, BB ).

BATTHAAIX (1) BRIV RE 8 TAR2E X (B 5c). Hrp, KRN
Tl HT XA e ik, XA T AT R, XA Z A AR, AR
S AN, BRI AE  ITIE RIS a5k . X EAE R AN B
MERILDC, Wi B 1A R T e, DX X R EIBEE AR LY i 16%, HTiR
ZUIYON T, WRAEEZE, BB EF LIRS DAL, #4752 BAKSE 5 T
Bt SR, SERE IR R, AEMITEIE . WL BT E K e R X, O AR
(LT JEHER SR P TR, EAWKIESTT K EaliRIes DL, @i 2%,
S E o OERre S N

3 45ip

ASCNAEZSIRGE . BT AR PR = A7 I 16 PP bR, Z BRI B A L)
VR SRR AL, TEAR PR T RBEEE D 1~ M 1 8 T TR AR S PP
PRZ o RO Z O A i R AT A SR B A R, T GIS 25 1] e i B E 5
X R R oy X, AREI LU 45E

(1) PPUHEDR I PARE  PbnE(ER ISR R BT , BRI PP 1R 2



656 H % % | 2% i 364

SRR, T DAL S e A [R) S5 Z (R AR R, AR T SR i B

(2) TELEEVPOTAEERN F, 7E B KRS B e AT AR X p B, 45t o ™ s e
JEESERZ MR A T PO ) R R R

SEETLBE A TT HRC SDON B IS B S B Ml o R 3 A A B, A TP 5 0 % 7
VG, SHAHEASRA RS W, R AT RN PRI ARSI . KRN 42 4
HEAEZSHEAG, SO VALLTARE, ISR AT TR XA M R PR IR, [, AT
MR PR DA BT USRI B T e B 2 BB DI, RS TR T sk B IR, B R iR
SCARIRE o FHATEL AR R A DU T P %, LB 90 € b Ay 77 U 235 4 9 2 ) A,
R B A ZS IR A5 | T e 5l HES A 2 PR R e

£ % X Hk(References):

(1] XUSCH, AREE YORIRER R B FEBERE: 2T B2 28 S s it PR D - B S BRKE, 2017, 27(6): 75-86.
[LIU W Z, ZHU J. Research progress of resources and environmental carrying capacity: From the perspective of the
comprehensive study of geography. China Population, Resources and Environment, 2017, 27(6): 75-86.]

[2] 3535, LR, MU Ie. PR b X 26 e — 06 Ui — 20858 R G0 R 88y Sl & 8. 4P B, 2018, 38(7): 163-172. [GAI
M, NIE C, KE L N. Carrying capacity and coordinated development of ERE system in the coastal area of Bohai Sea.
Economic Geography, 2018, 38(7): 163-172.]

[31 PRAAT, Wk, EPH, S5, BT RIS RE ) 5T & A B HAEAY FE T R EEFTE: RIVTIRE . K
WIS EREE, 2019, 28(6): 1276-1286. [SHEN C Z, TAN Q C, WANG DY, et al. Research on land development inten-
sity based on carrying capacity of resources and environment and suitability of development and construction: A case
study of Jiangsu. Resources and Environment in the Yangtze Basin, 2019, 28(6): 1276-1286.]

(4] BB, 208 KBNS IR 5K JET IR NS, A AT, 2018, 33(9): 1475-1489. [FENG
Z M, LI P. The genesis and evolution of the concept of carrying capacity: A view of natural resources and environment.
Journal of Natural Resources, 2018, 33(9): 1475-1489.]

[51 X4k, 220, FRFrar. 22 N AT 3 IRPREE R 4R ) PR B He 23 (AR AE 434 LI e o 91 bR 5 5 0T %,
2019, 38(4): 115-121. [LIU J H, LI X, ZHENG X Q. Evaluation on resources and environment carrying capacity and its
spatial characteristics under multi-scale perspective: A case of Jinan city. Areal Research and Development, 2019, 38(4):
115-121.]

[6] SKIEAT, IEAREL, PINMERE, 2. ThT u) EL 2R I b 23 I RHLRI ) F AR BT URER A 8 A S 00 DASE 22 T SE 1) EL oA A, 22 MR
2FEER: AARBLZEMT, 2019, 55(3): 281-289. [ZHANG M S, YUE D X, SUN P P, et al. A comprehensive survey of natu-
ral resources and double evaluation of county-level land spatial planning: A case study of Yanchuan county in Shaanxi,
China. Journal of Lanzhou University: Natural Sciences, 2019, 55(3): 281-289.]

(7] JRBEOR, A2 5, A%, K BTIR— K PRSE BEA & T K BEIRR GURETIWISE. B, 2018, 40(5): 1016-1025.
[SU X B, LI X G, ZHAO ] F. Carrying capacity of water resources system coupling water resources with water environ-
ment thresholds. Resources Science, 2018, 40(5): 1016-1025.]

(8] WTARA, ISz, ST =i f A5 AR R i) b RS P8 BT DURM 7 ). A2 25741, 2017, 37(9): 2982-
2993. [JIN X M, LIU Q K. Analysis of a land carrying capacity index based on an expanded three-dimensional ecologi-
cal footprint model: A case study of Wenzhou. Acta Ecologica Sinica, 2017, 37(9): 2982-2993.]

[91 JBeadsud, 2R, 2/ NEg, 45, M STt IR PR AR ERE JT W Tk e 5 A Ji U ). v R LB, 2018, 45(6): 1103-1115. [YIN
Z Q,LIR M, LI X L, et al. Research progress and future development directions of geo-resources and environment car-
rying capacity. Geology in China, 2018, 45(6): 1103-1115.]

[10] ZREGA:, Ji 2 [, R, Ho BTPR s BTt P4 i (9 L X — 2 U e Ak HBRFEF:, 1998, 23(3): 299-302. [CAL H
S, ZHOU A G, TANG Z H. Expert-analytic hierarchy weighting process in geological environment quality assessment.
Earth Science, 1998, 23(3): 299-302.]

[11] LIR, YIN Z, WANG Y, et al. Geological resources and environmental carrying capacity evaluation review, theory, and
practice in China. China Geology, 2018, 1(4): 556-565.



34 i B 4. LT FCE-AHP 19857 T TR PRES R 45 ) P 657

[12] W, B AR R G2 e BT B B ER BT W PAR . BB 2 540K, 2007, 30(8): 64-65. [MA C M,
MA'Y H. Tentative investigation of bearing capacity of geological environment for sustainable development. Environ-
mental Science and Technology, 2007, 30(8): 64-65.]

[13] J& 2% [, R BREE PP, BT mp b K27 H A, 2008, 13-14. [ZHOU A G. Geological Environment Evaluation.
Wuhan: China University of Geosciences Press, 2008, 13-14.]

[14] K. M FIREE PR 5 s J A B bt BlaE AL, 2008, 9-19. [HUANG R Q. Geological Environment Eval-
uation and Geological Disaster Management. Beijing: Science Press, 2008, 9-19.]

[15] Bkiafe, £ LM, MR, e TAEXT 3BT A BT B R 2 BIFSE: LR IR ). BRI R 2 5 HOAR, 2010, 33(10):
183-189. [YAO Z H, WANG H Q, HAO X G. Evaluation of geological environment carrying capacity based on set pair
analysis: A case study in Daging. Environment Science and Technology, 2010, 33(10): 183-189.]

[16] EBEME, AR, XA E, 45 FET GIS 1 B WIS T i b 7 P45 7R 28 7 3 7. Bk 5 P45, 2008, 36(2): 148-154.
[XIATS,FULN, LIU BY, et al. Study on the geoenvironment load capacity for Kunming's development based on GIS.
Earth and Environment, 2008, 36(2): 148-154.]

[17] P40, WEAGE, BRR, 45 BT 2 R A0 i e ) S PR b BUR E1 6. K 1 AR RFiE T, 2018, 38(4): 131-134.
[SUN J H, XIE Z S, CHEN H, et al. Assessment of geological environment carrying capacity of Beichuan county based
on AHP. Bulletin of Soil and Water Conservation, 2018, 38(4): 131-134.]

(18] Wk Je. Bmd 28 (1L IX M SR BT R 3 PEM ST . P4 K%K 2%, 2016. [YAO X L. Evaluation research on geological
environment capacity in qinba area of Southern Shaanxi: A case study in Zhashui county. Xi'an: Chang'an University, 2016.]

[19] 2228, sKu ar. e Pkt ok BB Tl ) 35 88 e 5 1 PP LA A Tl RV ali S . wh =TIk, 2017, 26(12): 128-133.
[AN H, ZHANG L Q. Quantitave evaluation of sustainable development for resource-exhausted cities: A case study of
Hangshi city and Qianjiang city. China Mining Magazine, 2017, 26(12): 128-133.]

[20] BE2F7e, ARNE, BRYE P, 25, K IT QU000 s A8 () o B IE L. s FEARLF k2, 2019, 38(8): 1217-1226. [DUAN X J,
ZOU H, CHEN W X, et al. Formation and change of the Yangtze River Economic Belt from a geographical perspective.
Progress in Geography, 2019, 38(8): 1217-1226.]

[21] FRE. A b X v M 0 AT, KRR, 1997, (1): 49-53. [WEL J M. Analysis of structural geomorphology in
Huangshi area. Daye Technology, 1997, (1): 49-53.]

[22] LU C, YANG J, LI H, et al. Research on the spatial-temporal synthetic measurement of the coordinated development of
Population-Economy-Society-Resource-Environment (PESRE) systems in China based on Geographic Information Sys-
tems (GIS). Sustainability, 2019, 11(10): 2877.

[23] DAIF, LEE C, ZHANG X. GIS-based geo-environmental evaluation for urban land-use planning: A case study. Engi-
neering Geology, 2001, 61(4): 257-271.

[24] EMGA, WA, X5, 5. 5T 240 2 3 n DU i B TR R S D RR BT, &V I, 2018, 38(7): 50-
58. [WANG H J, ZHAI L J, LIU Y F, et al. Urban connection and function in Wuhan Urban Agglomeration based on
multi-dimensional urban factor flows. Economic Geography, 2018, 38(7): 50-58.]

[25] FhGERs, 35 45, AHUEDE. 4 T b BT PR BEE FME PR, Hh B R BRI AR, 2015, (9): 66-69. [SUN X L, WEI B X,
XIANG H B. Suitability evaluation of geological environment in Huangshi city. Natural Resource Economics of China,
2015, (9): 66-69.]

[26] ZEHAR, 32 3CAE. FE T GIS A MR AR 1Tl b A= A2 PPN ST, H AR BT 2= 4R, 2017, 32(6): 988-1001. [LI
C, YUAN W H. Assessment of urban land ecological security in Yinchuan city based on the grid method. Journal of Nat-
ural Resources, 2017, 32(6): 988-1001.]

[27] &%, WO, 25045 FT28 5 R R A IG T X TR BT R 3R 28 G, MR K, 2018, (2): 77-80. [WANG N
Q, PU K C, LI R W. Comprehensive evaluation of geologlcal environment carrying capacity for Lintong district based
on variation coefficient method. Ground Water, 2018, (2): 77-80.]

[28] # AR & )AL 1L DX (HE S [X) Hi i 9 I S5 A R 0T 9% . /K] 5 50 TR 2441z, 2016, 14(5): 219-223. [YANG C F.
Critical rainfall amount of geological hazards at northern mountains in Fujian province (Yanping district). Journal of Wa-
ter Resources and Architectural Engineering, 2016, 14(5): 219-223.]

[29] XUBH. Frb& Ll X 88 I A Bk 2 1 PP 5 - HhR R D e 43 X 9E. HEIR: P9 R K 2%, 2016. [LIU M. Research on re-

source-environment carrying capacity and regional division of land use function in hilly areas. Chongqing: Southwest



658 H % % | 2% i 364

University, 2016.]

[30] JIANGY, LIN L, NI H, et al. An overview of the resources and environment conditions and major geological problems
in the Yangtze River Economic Zone, China. China Geology, 2018, 1(3): 435-449.

[31] GONG L, JIN C. Fuzzy comprehensive evaluation for carrying capacity of regional water resources. Water Resources
Management, 2009, 23(12): 2505-2513.

[32] SAATY T L. How to make a decision: The analytic hierarchy process. European Journal of Operational Research, 1994,
24(6): 19-43.

(33] BAILARE, XUHS. 2007—2015 4R A /K BEIR 2 oK AS S AR ZE RIS, fEKALTR 5K FIBLHE, 2018, 16(5): 54-60.
[ZHONG S S, LIU L. Water resources security state of Hunan province during 2007-2015 and the short-board factors.
South-to-North Water Transfers and Water Science &Technology, 2018, 16(5): 54-60.]

Evaluation of geological environment carrying capacity of
Huangshi city based on FCE-AHP

XI Xi', DING Zan®, YE Run-qging’, NIU Rui-qing'
(1. Institute of Geophysics and Geomatics, China University of Geosciences, Wuhan 430074, China; 2. Hubei
Province Geological Environment Terminus, Wuhan 430022, China; 3. Wuhan Center of Geological Survey,

China Geological Survey (Central South China Innovation Center for Geosciences), Wuhan 430205, China)

Abstract: With the continuous acceleration of urbanization, human engineering activities have
become increasingly strong, and geological environmental problems have become a pivotal fac-
tor hindering the development of green cities. Understanding the status of regional geological
environment carrying capacity can help to provide effective geological environment control
measures and scientifically guide regional development planning. We take Huangshi city in Hu-
bei province as the research area, and build a geological environment carrying capacity evalua-
tion system consisting of 16 evaluation indexes of geological environment, ecological environ-
ment and social environment. The FCE (fuzzy comprehensive evaluation) is used to determine
the membership degree of each factor. The AHP (analytic hierarchy process) is used to deter-
mine the weight of each factor. Finally, the GIS spatial analysis is used to comprehensively
evaluate the geological environment carrying capacity of Huangshi city. The research indicates
that the geological environment carrying capacity is low in the northeast of the study area,
which is mainly restricted by the disaster factors. Therefore, we recommended that disasters
should be reduced. The geological environment carrying capacity is low in the southwestern
part of Chengui town owing to mining over-exploitation. Thus, we recommended that mining
environment restoration project should be carried out. The Southern Yangxin county, which has
a high geological environment carrying capacity, can be appropriately developed and utilized.
Generally, we should take targeted measures to improve geological environment carrying capac-
ity in different parts of the study area.

Keywords: Huangshi city; geological environment; carrying capacity; FCE; AHP; spatial anal-

ysis



