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Table 3 Wight value of geological environment suitability evaluation system of underground

spatial development in downtown Dezhou
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Fig.5 Zoning Map of suitability for Development of Underground Space Resources in the downtown Dezhou city (100 ~ 200m)
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Table 4  List of characteristics of underground space geological environment suitability zoning in downtown Dezhou city
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Table 5 The calculation model of underground space resources under various land use types
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Table 6 Calculation of underground space resources under various land use types
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Fig. 6 Evaluation chart of Underground Space Resource Polential development and Utilization in downtown Dezhou (0~ 200m)
13 PR AR IX 5 2—3af P B X 3—adi PPk X

BURAR 5 AN T PO IR 23 (W) B 5T - 463 -

H R 23 [ ALy 43. 61 4257 77K,30 ~ 100 m
AT & ) b T 53 0] WEUR AL BBk 180. 42 {251
K ,100 ~ 200 m A HEFF A 1y 4th T 2 (B 5 AL B8 R
261. 3 42375k, it 485. 33 /43 K,

E A R T BE 2l 2 b R A
) DX 3, I B3 25 o s SR PR B ) 1 K P R 2%
T BRI, A YRR M R 23 8] B U AT I &
A R USG5, Bt 8 L B 45 SE PR B Al /)
B AT & b T 2 ()9 IR AT AR T & i 1 R
SMAT T B T 23 18] E IR T R UR B RS, 9%
V8T 52 N6 s AR sk 2D | M 2 (] 95 5 A AT
FERAREESE I,

5 Zit5iti

(1) BT X R A M 7 A 36k X3 [ TRy
261.3 km®, FEM T A0 30 X MR 23 18] T & 2 RE
R B — JF R AR L N 3, b
PR T AR X AR 2 ) FE R BB 85%
T R B S T B e 43 5 10% F 5% 2R
GRS TN T s 3 XX Ml TR s ] B R oK

K, BRI RALBR T 0 ~ 60 m, {540 T H F 25 6] JF
R —H B, ARWBFFEA LR A8 N R 25 [8]3F
WIREEE K EE 200 K, H B EIHL T 2 [ I & F
FHW 3 )20 3 R R & 2 R e WA 2 VA, VEAY
48 JLN AR i B b 2 () f - T8 A S B T [
S EARRTE L,

(2) WFGE 7 B Sl o I i F 23 [l ITAN 46 b
TR ZR, DAL T 2 (8] 9% U5 T & Hb o 50 5538 BV R4
S AR T8 1B 852 0 DR 28— AR b (=0
2) AR P Tm H AR b A8 bR
(F847)2) BT IR R AP i b 1 b T 23 (] 9E )R
TF 22 ) FH 4 T B B30 B T DT B4 J2 R S R A AR
FEAFFERfE T 4 2 UG R 2 i E B, 5 R
FHACR B P05 25, B 45 IR TR S TR
B4 R R AL N B R A T2
YR, X b 23 [ T & R S B AL A I

(3) $ETF5E 3 AT A T 23 1A BE A 4 22 388
A SRR L I AR T 25 [ RN AR R AN Y
FIE T AT K L R ARG S A i)
W7 R KRR b BT | g s S Ak s e 3R
TN K R A AR IR AR A T ) R A T



. 464 - oM

o

2021 4F 38 &

(4) B UGHEAT H R 25 1) BT A AR R
M P TR 30l DXL 2 ] B TR B SR AR Ak
EIESHISBIF S LS L E e T N e |
(4R I K AR BE 53 59 K 3 DR S8 53 I K2 X AN BT FE Sy
TFAR X MELL (HRCED) JF K IX, 7R B 6 Al 120y 2%
PRI T ] T A i 3t 25 18] BT IR 2

(5) AR RGRAL T H# T 2SR BT, Tl X5
M el B T T 2 ) 2 ) P ) B 85 4t J [ 3% B
N EERINERE I3 WA XA AR L A T e
W T IR 2 MIF R BAT AN AT A R
FETF A P PR st ) B TRt A R B OCE

[ &% 3k ]

FRAR  HUSCH . 2005, FET AU K T 43 ) B Y v A AN (B
PEAGLT]. M T 25T 5 LR 2R, (05) 1655-659+664.

RIS AT KUK, A 2019, HREKHB UM T M R S 1] T &
JHMIG A ) SBR[ )], Hb2% T2k ,26(03) :85-94.

VLUK, TR 255 452019, B TR % -2 Wik
ZEGEREMETFO ()], T A ES TRE%ER, 15(05) 1290
-1299.

TR, TiEE BE . 2018, Hh Na I A A S B S TIEEN
MAWTFFE[)]. 2SS TR ,14(05) . 1145-1153.
FERE . 2014, LT A N5 B FF % 5 R85 0 55 0 26 3R 4%

BriT]. WWAREEEIR,30(12) :59-62.

BEARZY . FEEEET, KT . 2010, BHERLHIR I R TE IR BA B
FRMACTRRIH[T]. ERARFH,33(09) :98-103.
ZE14 . 2009, BRAOVIEEASIEE SN R HT]. F5%

Bl HHA 32(02) . 183-185.
AT WEI ], FAOKE 45 . 2020, TR 22 A1 99 30T R 3k
EEPEA SR B R a3 ) ], DU R T D 1-12.
AR, T, B, AF L2019, TR A 1A A0 s T ok
[J]. #2714 ,26(03) :32-38.

B A VTN, SR 45 2017, JETHUFR PR 5 R 30 T 23 )
FIHEE LT )], RILRHEBEBEHR ,34(05) :58-62+67.

MBS, 32 52575 S . 2011, Hb 4% (16 P T 22 R 3 B VR PE AR A
Y], HORZS )5 TREA,7(02) 219-231.

S MRS, AT, 45 . 2010, SET AHP i H8 T 25 8] JF 22 FH &
AT )], T 25 TR ,6(4) :688-694.

BRI R 45 2015, BETRUMILE AT BT T 2=
B &E B[], @R, (12) :66-69+113.

LR . 1998, WHERR BT P s A AL ]. A TR
iR, (01):3-5.

&, ML, Bt 4, % . 2020. Evaluation of Suitability for Underg—
round Space Development and Utilization in Changsha City[J].
T ARTHE,09(06).

AR . 2012, FET L2050 & M R TT bR 28 (] T & 0% 0 PEAN
[D]. RHEFDE R .

INFIFE, A IDe ) SR T A5 2018, M R AS ) JF & Sk 2 v e b
WAICHERTZE[T]. Mo F s ) 5 TR A4, 14 (04) :859-868
+880.

TRk, BENE G 1 . 2010, JTTHL T 4% 100 W8 P 4 9 oy SRyl 3¢
AT LI, AR T R2E24],36(02) :213-218.

RILHT, B AR, 2007, T A8 ) R UR R RO 4R
RS 3D ATRRARL D] PR CEER, (01) :97-102.

PREERE T G, RRKIE  5F . 2012, GRRATITHb | 45 [B] % R A& # 5T
WELEEEIFNI]. WRE - 7EE,28(08) : 14-17.

HERR, TAR T, %5 . 2017, b s B R R A B HERRAE (T ]
BATHLBT, 12(04) 1 1-5.

By AR R, AR 2016, SN RSB E SR R A
DX T A7 T S i R i I B [T ). SN ST, 33(04) .
237-244.

Bobylev Nikolai. 2010. Underground Space in the Alexanderplatz Area,
Berlin: Research into the Quantification of Urban Underground
Space Use[ J]. Water and Energy International ,67(5).

Chen Zhilong, Chen Jiayun; Liu Hong, et al. 2018. Present status and
development trends of underground space in Chinese cities ; Evalu-
ation and alysis[ J]. Tunnelling and Underground Space Technol-
ogy,71:253-270.

Li Xiaozhao, Li Congcong, Aurele Parriaux, et al. 2016. Multiple re-
sources and their sustainable development in Urban Underground
Space[ J]. Tunnelling and Underground Space Technology incor-
porating Trenchless Technology Research,55.

Shapira A, Simcha M.2009. AHP — Based Weighting of Factors
Affecting Safety on Construction Sites with Tower Cranes [J].
Journal of Construction Engineering and Management, 135 (4 ) ;
307-318.

Sebastian Bartel, Gerold Janssen. 2016. Underground spatial planning—
Perspectives and current research in Germany[ J]. Tunnelling and
Underground Space Technology incorporating Trenchless Techn—
ology Research,55.

Sterling  R. L. 2006. Urban Underground Space Use Planning: A
Growing Dilemmal A]. FEAADFS TREES . BiR#h
FRFARREZVEEA(—) [C. AR TG LR
& PEE A NS TRES 27

Zhou Dankun, Li Xiaozhao, Wang Qi, et al. 2019. GIS—based urban un-
derground space resources evaluation toward three —dimensional
land planning; A case study in Nantong, China [ J] . Tunnelling
and Underground Space Technology incorporating Trenchless
Technology Research,84.

Zhu Hehua, Huang Xianbin, Li Xiaojun, et al. 2016. Evaluation of
urban underground space resources using digitalization technolo—
gies[ J]. Underground Space,1(2).

Zhang Maosheng, Wang Hua—qi, Dong Ying, et al. 2020. Evaluation of
urban underground space resources using a negative list method ;
Taking Xi” an City as an example in China[J]. China Geology,3
(1).



543 BURAR 5 AN T PO IR 23 [ BRI EAY - 465 -

Study on Underground Space Resource Potential in Downtown Dezhou City
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FENG Ke-yin* , SANG Ke' , WANG Shi-hao' ,SUN Xiao—xiao'

(1.The Second Hydrogeology and Engineering Geology Brigade of Shandong Provincial Bureau of Geology
and Mineral Resources( Shandong Lubei Geological Engineering Investigation Institute) , Dezhou 253072,
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Qingdao 266100, Shandong, China; 3. Shandong Provincial Bureau of Geology and Mineral
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[ Abstract] In order to evaluate the resource potential of underground space in the downtown Dezhou reason-
ably, an evaluation index system of underground space development and utilization potential composed of 16
single factors was eslablished from five aspects of hydrology and hydrogeology, engineering geology, environ-
mental geology, ecological environmental protection and human engineering activities. Based on analytic hierar-
chy process (ahp) to evaluate the results to De Zhou city center in different depth below the surface of the un-
derground space is divided into “can make full development” , “full development”, “careful and limit the de-
velopment of” three levels, and according to the urban construction and environmental conditions, based on the
GIS platform to carry out the center of the city underground space development and utilization potential evalua-
tion. The research results can accurately reflect the development and utilization potential of underground space,
and have practical application value, which can provide information support for the management and decision—
making of government departments.

[Key Words] Dezhou; Underground space; Analytic hierarchy process; exploitation potential; evaluation



