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Fig.1 Geomorphological map of the study area

1. peak-cluster depression 2. peak-forest valley 3. peak-forest plain 4. isolated-peak plain 5. karst-ridge valley 6. karst-hill plain 7. low mountain with steep

hillslope 8. hill 9. hill with gentle slope 10. undulating hill 11. foreslope flood apron 12. ridge platform 13. Class I terrace 14. Class

II terrace 15. boundary of planned urban areas in Guilin



Fa3E H1Y

EHESE: T AHP HI GIS HURAYRAR LRI IR X TR B0 A I 165

X 70%, A )7 FEAAFERAR . AKRR . =
BRVAER. HERKFEMNR K 2), Hib)ZH
ZEFNA: (DREEFRPGAGHBA (D), LhaR
BRI E . MRS b F (D) REBERTH—
FHMARKIE A (D) . EREL (D) . A
(Dyg) . A B 41 (Dy) . HLAE I (Dyw) . RK A
(Dsd) |\ ik F (Do), AYEVILA KA . HadhE,
AP G AKRRFTRMTRIEA(Cy) .
PR (Coyt) IR SK A (Ce) L EFEH(Clz) | B
SH(Ch) BWACDH, UAKE. HaahE,
JREI AT WEREEE; (D HER EEmY
SCHL(K), T8 LL 6 —24 Btk . fAiRA, ©
WA B Bl A e SR A (5) L &R
BT (Ey), TEB MR #E4r, B KGOk
WHRE . WRITERS, LER L k4l 1 A
FLORE A JeA; (6B UARQ), kR ZE .
HERUZE L BRAUZE L BERBUZE . 0RO X g 2R A 5 X
7 M2 A P LR 1 RTR

1.2 HiRHE

FE AT B R 38k XAy sk b2 B Ep S2iz 8, el
i3, B ShHEHE 35 2 IR 3G 18 B AR TE 1 5
JE LA NE-SW A [n] hy 3 1) & 24 b 15 4% Jmy, D3l
SN [ii] . NE-SW [ii] Fil NW-SE [i] K% 4 3 (16 2), Ho
T SN [a] Wi BN IR Wi R )IWr e, P
Wrsd, SEIWTE . KW, NE-SW [a] i 24 R 28 VT
4. BURIFWI L ROFIF T, NW-SE [ Wi %44 i
Wrsd FoARmrZL . A WL,

1.3 KR &M

AR T AR S8, R XY R K 2R B 32 2y
S0 R IATUZ FLBIEOK | BRIRER A H K | A libk
PR ER A IR LB K | 7S o B DUk

(1) 265 MU R A BUZ ALK % T oK 322501
THRVL . AH RV | T Z0RT 11 2% it ) 2 B A
A2, LU U R AR BTNy 2 KR

(2) BRI a7k 2R K 20 A0 T HRIR

11
=12

0 5

10 km

|
// A el

i i
| f/r
|

|
g

s oAb
i, A AT 7 ]
TA|® ey =
7N U T

B2 fARRMEMRE
LAFRE 2.8 3. 3T Wi 450 SN 6. 32 M EARE R 7T 8 HIBTAL 9 IER 10 EFES
L E=&5 12 T AwEe 13, LIRS 140 EIRER 15.hPest 16 EMMRIMIX Lk
Fig. 2 Tectonic geology of the study area

L.anticline 2. syncline 3. trunk fracture 4. measured fracture 5. presumed fault 6. boundary of stratigraphic angular unconformity 7. tectonic basin 8. geological

boundary 9. Palaogene 10. upper Cretaceous Series 11. upper Triassic Series 12. lower Carboniferous Series 13. upper Devonian Series

14. middle-upper Devonian Series 15. middle Devonian Series 16. boundary of the planned urban area in Guilin
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Table 1  Geomorphic and lithologic features of planned urban areas in Guilin
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Table 2 Karst development characteristics of planned urban areas in Guilin
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Fig. 3 Karst zoning map of planned urban areas in Guilin
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1. the area with intense karst development 2. the area with karst development at a medium level 3. the area with weak karst development

4. non-karst area 5. the range of planned areas
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Table 3 Index of suitability evaluation and quantitative grading of evaluation factors for the

construction engineering in planned urban areas of Guilin
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Table 4 Weight coefficient of evaluation factors
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Fig. 4 Zoning map of planned urban areas in Guilin based on suitability evaluation on engineering construction
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Suitability evaluation on construction of planned urban areas in Guilin
based on AHP method and GIS platform

WANG Xinwei'?, ZHANG Lili’, GUO Shanggi', YE Zongda’, JIANG Fan’
(1. China Nonferrous Metals (Guilin) Geology and Mining Co., Ltd., Guilin, Guangxi 541004, China; 2. Technical Innovation Center of Mine Geological
Environmental Restoration Engineering in Southern Karst Area, Ministry of Natural Resources, Nanning, Guangxi 530018, China; 3. Guilin Hydrological

Engineering Geological Survey Institute Co., Ltd. of Guangxi Zhuang Autonomous Region, Guilin, Guangxi 541004, China )

Abstract The engineering construction of karst city is often affected by karst geological hazards. Guilin City is a
typical representative of karst city; therefore, we should consider the influence of karst hazards when analyzing the
suitability for engineering construction in planned urban areas of Guilin. In this study, we established a method for
evaluating the construction suitability based on the analytic hierarchy process (AHP) on the geographic information
system (GIS) platform. Firstly, the landform of planned urban areas in Guilin is mainly composed of peak-cluster
depression, peak-forest valley, peak-forest plain, isolated peak plain, karst-ridge valley, karst-hill plain, low mountain
with steep hillslope, hill, hill with gentle slope, and undulating hills. The areas intensely developed with karst are
mainly located along the banks of the Lijiang River and in the Lingui district. The areas with karst development at a
medium level are located in the middle and southwestern parts of Guilin City and on the periphery of the Lijiang River
banks. The areas with weak karst development are mainly located at the Yanshan district, Dingjiang town, and
southwestern Lingui district. The groundwater types of the study area are mainly composed of carbonate karst water,
impure carbonate cave-fissure water, and clastic bedrock fissure water. For the suitability evaluation of engineering
construction in planned urban areas of Guilin, the topographic slope, geomorphic unit, bearing capacity of soil
foundation, bearing capacity of rock foundation, special soil distribution, soil thickness, soil structure, groundwater
depth, surface water system, karst influence, and fault factors are selected as evaluation indexes, all of which have
passed the consistency test of judgment matrix. The weight of these eleven evaluation indexes was calculated by AHP.
Then, the engineering construction suitability index (P) was computed from multi hierarchy evaluation with AHP. The
P values can be classified as P=5.00, 2.50< P<5.00, 1.00< P<2.50, and P<1.00, which may respectively fall into the
category of suitable area, relatively suitable area, poorly suitable area, and unsuitable area for engineering construction.
The zoning of planned unban areas in Guilin was visualized based on the suitability for engineering construction on the
GIS spatial platform. Finally, in terms of the zoning based on suitability for engineering construction, six sites were
chosen and were verified that the zoning by AHP method is consistent with that by field engineering drilling surveys.
The consistency may indicate the reliability of APH method with GIS platform.

Main conclusions can be drawn as follows,(1) The impact indexes of suitability for engineering construction of
the study area include topography (slope degree and geomorphic unit), engineering geological conditions (bearing
capacity of soil foundation, bearing capacity of rock foundation, special soil distribution, soil thickness and soil
structure), hydrological conditions (groundwater depth and surface water system), and unfavorable geological
condition (karst influence and fault factors). (2) Planned urban areas in Guilin are generally suitable for engineering
construction, because suitable and relatively suitable areas account for 3.1% and 48.3% of the total area respectively,
which can meet the land use needs of recent urban development planning and major infrastructure projects. However,
the poorly suitable areas account for 11.4%, which are unsuitable for large-scale engineering construction and require
necessary engineering treatment in practical construction. Unsuitable areas account for 37.2%, mostly located at
medium-sized mountain, peak-cluster, and isolated peak. The site selection of major construction should be avoided in
the unsuitable area. (3) If the major construction site is selected in a poorly suitable area, measures should be taken to
prevent and control the existing and induced geological disasters and uneven settlement of foundations. The unsuitable
area is proposed to be planned as the ecological land, which can serve as the ecological barrier for Guilin.

Key words construction suitability, AHP, planned urban areas of Guilin, karst environment, GIS
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