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Abstract: The investigation of natural resources, environmental background and ecological geological conditions is the basis of
urban geological survey, which can provide effective basic geological support for urban land spatial planning, construction and
delicacy management. With the acceleration of urban development in Xiongan New Area, earth—shaking changes have taken place
in its natural resources and ecological environment. Based on the comprehensive geological survey results of Xiongan New Area,
the background conditions of natural resources and ecological environment are defined in Xiongan New Area, the variation trend of
natural resources is analyzed in the construction cycle, and the natural resources and ecological issues are discussed that should be
paid attention to in future urban construction. The results show that the type of land use has been changed dramatically after the
establishment of Xiongan New Area. Woods land area increased by about 58.1km’ grass land area increased by about 2.0 knv’,
cultivated land decreased by 68.8km2, and construction land increased by 7.2 km’. The soil quality is mainly superior and good. The
water table of shallow and deep groundwater generally flows from northwest to southeast in Xiongan New Area and gradually
decreases, and depression cones of groundwater exit locally. The depth to ground water in shallow aquifers, mainly stabilizing and
rising, is generally 5~20 meters. The depth to ground water in deep aquifers is generally 25~35 meters, and the area of water table
decline is still relatively high. The wetland of Baiyangdian is rich in animal and plant resources and its water quality is improving
gradually. The exploitation and utilization conditions of geothermal resources are good, and the recoverable heat of geothermal fluid
is 10.10x10"J/a, equivalent to 3.4603 million tons/year of standard coal. The ecological environment geological problems should be
focused, such as land subsidence and ground cracks, changes of groundwater table, sand liquefaction, potholders and soft soil, etc.
existing in the New Area. The effective preventive measures should be taken when necessary to avoid engineering accidents caused

by ecological environment geological problems.
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L3 I 252! (Land-use type)

Bt (Cultivated land)

B A (Wood land)

[ il (Grass land)

- ML (Construction land)
H#iFK (Surface water)
HAflh (Others)

P12 g DX L R 2R A BAR P (2019 4F25 U2 B2 [ AR 9% 8 RS ol )

Fig.2 The current situation of land use types in the Xiong'an New Area (remote sensing data of natural resources in 4th quarter of 2019)
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Table 1 The list of land use types in the Xiong'an New Area
THFHEA BB kmT H61/%

Hhith 831.1 46.96
S 3352 18.94
il 18.6 1.05

HuZR K 274.1 15.48

A H 305.1 17.24

He R 5.8 0.33
ait 1770 100.00
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3.2.2 KB

(1)KL

R2 ERFRABHBIER L ST
Table 2 Statistics of high quality cultivated land and
polluted land in the Xiong'an New Area

+ = X 13t 2 DR D Hh

CEASEY HA/MM HE/% R hm® o 5%
—& )R 43058.60 3531 34423.07  42.99
AR R 5333873 4374 3312253 41.37
=& % 25111.80 2059 1241273 15.50
JUskE  ZEZE 294.47 0.24 84.33 0.11
hE H% 14693 0.12 22.73 0.03
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Fig.3 Comprehensive evaluation map of soil quality geochemistry in 2018—2020 in the Xiong'an New Area
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Table 3 Average water resources in three counties of the
Xiong'an New Area over the years
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&t 516 0.1083 1.3077 1.2268
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Fig.4 Diagram of isowater level (head) of shallow groundwater (a) and deep groundwater (b) in the Xiong'an New Area (2019.6)
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Fig.5 Statistics of landscape distribution area in the Baiyangdian Area

http://geochina.cgs.gov.cn FPEHLT, 2021, 48(3)



684 i [

BH 3/~ rh R bR ELA A R KR R
I 5y IR RE (R R a5 o BEUR T 3 R FL B TR A i
(BRI 3T — BT 2R $AVG ) R s 22 B A A i (B 3
Aitt)

H i, 4000 m DAy m] TR R A4 2 B il & W14k
B P A LR A 5 A . SN
T 22 3 X AP BT AR 1637.12 km?, 2 [X F5 2K 1114H |
o TR AL  FE R BB DL TR P AL 4 g 2 M B
JE A 5928.66 % 10" T, i #4371 % 47 376.69 x 10°
m’ RIS T 4 IX M B AR AT IR R B R
4 4.00x10° m’/a, B A4 T >R #E4 10.10%x10'
Ja, P briEdiE 346.03 77 t/a,

3.5 HufRIAEE
3.5.1 R

(1) BB K Z K SCH FARFAF

M2 X F B A K )Z R VLR & K)Z, 50 4
MNEKZH . 5B 1 SKZEME T HKZHMT
IKFRNRIZH T K, B S K 2RSS IV 5 K24
R KBRS TR Z 1R 7K

TRIZH T K AT 5 oK AR Z AR K, K )2
o ELE LR AR A 3 SR /N T 40 m,
JEE PR E — M 120~200 m, 12 Hb R 7K K o7 BEPE—
B AE 5~20 m, F1VE UE JA i DXl R A HETR B
T 22T DX R A b DX T v 45 T 7K X5 T 9 A A
PR, Ja T A0 s 7K DX 5 e L 2R T 8 — i AH 0 55
N JBTFEE KX,

T2 T K AR K, Sk 2 2L
A F . SR —RAE 100~180 m, JIEAR IR B —
B FE 385~550 mo IR )2 HL T K AKA B R — ik 25~
35 m, FEREIT T E OB IR B /N o MR B XK
BB 8 TR K DX M B AR g i B R v
IS S L DX R A E UK X

(2) T KR A AR I HE 25

TRIZ M T 7K 2452 KRR | Rl 57
Al HERE AR ABANS S B AR AN o MR
K R 2O N T IR, H O AR i A g & HE
Mo BURAAE T R Z T KA R PRI R AR R
[ %) B € S B 1 1 B | A W 1 72 < L N QT |
N o

TRIZ T K 22 M AR AN G | T b 45
b HEM AN T IR A, Hk & ) R e

b J 20214
R BUR AR IRZ M KRR F P AL e AR
AR o

3.5.2 TR

HRAE T AR TS, PRI 2T X o A A TR
MK, WA = HH—K P X S L
A6 A PR T AR M 5 X, MR R 50 m I
B, AR T 1 130~160 kPad¥n$] 300 kPaZe Ay,
FEARTRAN P il X A7 AR D R Ak 5 H T 7K b ]
L 25 B = B HEH— K A X £ DIRG A
IR T AR X, MHB R T 50 m R, -4k
7T H/NVT 130 kPadigfinE] 200 kPa e 4y, FEZIX
AP ARG ZE 12 5 T KB e [

3.5.3 TR ITILIR F A

(1) TR 5 Hh A4

Tfi 22 30 DX AT T e B — i1 22 T e IX R ¥ B =i FH
—AT VTR X LR, 32 AN LR O AR T 87 IX
Hh AT TR 2 B r AL P DX, J 43 A 7E i B
KEE—W 0 —a, B R m AR, 5 %M %
DUREIX 3% N — 5 BB 3 A TR 28 EL P T & — 0]
S KAl & —X 28 AR, 5 R B TR DX 3% A
— R o 2017 4F LR DT K B A7 2 sl N a3
1F 2019 45 JiS , B 22 58 X 3t 187 T [ X T R 24 1536
km’, 7 87% , B KAEDIFE L 168.9 mm, Horfr, b
TR T 88 258 Al DX (A b T T %6 4 1 0~10 mm) [ £
24620 km’ 1 35% , b [AT LR —ft X (A b T DR o
AT 10~30 mm) [ FR 2 634 km® (5 36% , Hi [T T %
3™ DX (AT Hl T I B 2 A T 30~50 mm) 1 FR 24
154 km’, 7 9% , b AT T RE ™ 5 DX CAF b AT TR 1K
F 50 mm) 1HFRZ 128 km’ | 15 7%

T 2238 X AL PR 2 4% 78 4k (1K 6) , KB =
BH—REH—R ORI, U 2k L
TR, B BB AT TR T, 5985 %
D R b AR R, L S AT AR K
K AERTE W] AR Dy P, 2 BB AR A
RIBITAIE R, Horp, et 8E 31 47 40, 3
/NI S48 | F K E LR I 100 m, (A AL M
FAEERE KT 100 m Ol B HE PN FE 2 Sk b 2 4% |
e B3R £ 5 FER R b 455 ) | 55 BV 1] 0.2~6.7 m,
A 5 1) T WY R T 5 IR B b 2 4 3 31
b, — M TE T M BT B L 1.3~11.9 m, FE B
JLFE 0.3~5.2 m,

http://geochina.cgs.gov.cn 1 EMTT, 2021, 48(3)



484 553 A AT X AR BT IR AT PR A S B AR T

685

/ Y& T4 AT 4 Fy’Ew_; ,E °‘Vqrmi ;{—/\l+ % Wﬂ’ 'Qﬂﬁ;

G106

BN

G g / b
Y 15 daly
y
/

‘. Y £ 3
{ 1117\\?\‘,1‘4)8{ , ']“’ 141 i

G w%
- A | ,
ID%}L & ;ED 9| o )’gi;ﬁa‘: AT

R

I ; L
| kg v KEH
//' °
P/ HIZBESM T
Ground fissures distribution
{1t B M (FORIBGD
C gy Ground fissures ( flaky collapse)
o [ s (%t
- 'EE _E‘.-I:ﬁ Ground fissures (linear)
AR TS NPT L o a5 | e o Cround ssure
KESZ ™ ) NERES - —

Pl 6 22507 DXl 2R BAR 3 Afi 7 TR 1

Fig.6 Current distribution diagram of ground fissures in the Xiong'an New Area

E’fljif%~”‘ [

Siog

Yk ; Zji—é ‘){QJ'I‘[%V’
| ‘ | TH S

5 S e 25 0 /25 S5 17.5km
pery Rl Y e
‘ WU 4 (Faults distribution)
Z-FRMi%4 (Niudong fault)
7K IHFZ4 Xushuinan fault)
[57] - 5 FET 24 Baoding—Shijiazhuang fault)
F13LH7Z4 Laohetou fault)
51 PH -1 7 %4 Gaoyang—Boye fault)
7RI Rongdong fault)

P17 LT IX R o A [
Fig.7 Fault distribution map of the Xiong'an New Area

http:/geochina.cgs.gov.cn H1[E BT, 2021, 48(3)



686 i [

b J 20214

(2) 75 SN g

Tfl 2 0 DX o JEL 408 X Ui S e 7 04 i s e 57
NE A HRZ TG S BB, M2 IX R R A TR i A
SEIX o HELHT X KN EE LT A RWR(F1)
IK—L T2 (FRIRK T (F2) fRE— A
JEWr 24 (F3) &0 Sk Wi 224 (F4) |y 0 — e By 7 24
(F5) A A Wi 24 (F6) %5 6 2 Wi 4 (1 7) , #8  ASTh
BB, P57 R ORI L R A
BSEpTT BB B AT 6 L R

)+t

HELEHT X bR AT 20 m RS N 12 401
ARt KANED )2 A7 AR R H AL T RE . ARYE
BRI AL E AT ARSI A R 25 5 () /b 7
FRIX F B A 1 2 —X b T DXORTRE A e P —
Ela1 5 A X, AR AL A 3 5 2R SR XIZE 8
BN/ INER 4 M X 3 A T A — T B R AIX

()b

T2 3 X A7 3% 7204, Hodr 35 608 4>, 7k
W24, BRI 1~30 m, 30K L FlN
1~1300 m, Lk 80~300 m & ==, JIr (5 4 5 IR B ok

024 5 m’ 2 512 1 m’, Yu 3 B IF42 £ 07 IR B R
19593 J7 m’,,

MR PETHE T 7 BORHTIE 730 3459, 30 Ry
KA R NEL(F 4), R IUA KIGTYEE 2384,
H AL RS 263 4, NELLLIESE 206 4, B IR LTYE
134 AR LR 5. X EehpdE b A7 286 i yE ok
A B, 146 DYUSEAEA 15K, FHA 1094 B3k
15K A BT, AR T KT e TS YL

(5)%K55+

T 2 37 DX PN A 6 B A A A . AT
VLI FL 30T 1.0 L B 7K 8 K T k4230 30% K 41
FERT 0.4 FME LR HES Lo K85 1 LU
JEORt 0 =, A A phi BUX 3 i 2 —HEEL BL
DAZR BRSO 025 B 22 M P 3 DA R 2 B B
PG A, TR 193 km?, b7 TAEIX T AL 10.9% (1A
9), FEAME T HL T 1.4~10.0 m, J&BE7E 0.3~1.8
m. KRIRBE 1.67~1.90 g/em’,F-HI{HH 1.80 g/em’;
TR B K BN 24.9%~51.4% , F-2I{E h 34.2% ; FLBR
Lt 4 0.870~1.366, ~F- 41 {H 1.037; FE 4 R 4K 0.40~
0.93, F-¥{E40.57,

) BIEZ
e Hiiry 7

PR

S

SR .
R T
Fibs ik

[N p—a

NN

B SR
(Liquefaction grade of sand soil)
[] &BOALIX( Minor liquefaction region)
[ *P%FLX( Medium liquefaction region)
[ F™EHAkIX( Severe liquefaction region)
[ FewifbX(Inliquefaction region)

et

Pl 8 5557 DX BUAR 3 K (S 2 1 LAl o A 14

Fig.8 Distribution map of sand liquefaction under current groundwater level in the Xiong'an New Area

http://geochina.cgs.gov.cn

P E MR, 2021, 48(3)



A8 3

LA MR IX. H ARG IRS PR~ E 25 B 2 AR 687

x4 GUESRX SRR
Table 4 Basis of potholes grading
GuESE S G S LT SUERE R

KA >20/im’ PL8 m AT
kit 5~20 5 m’ PL8 m ATt
N <5/m PA8 m Ayt

5+ AR 0.4~11.0 m, 3K 2 17 70~90
kPa, Ifaf J5 2B T K, &) 77 AR W S I, 3 B
PR, M FY VTS i R A S TR, X504
T AN )RR B (R R

4 BRI ARG

41 THEIE

T 22 7 DKM R 5 5 A 2 1 i e, B b F
UE A BT b o 2019 4, I 42 3 IX A #F b i FY
831.1 km?, Ak i A 3352 km?, b 1] FH 18.6
km’ o 327 X6 KB | T-4F 75 bR H A 1
MRERY) TG S AEFE , 5 2018 4F [ 1 ff 13 25040
(3 ) AH L, 2 5 DXOBR b ThT R 24 58.1 km?,
M T ARG 0 24 2.0 km?, BF M i AR D 68.8 km?,

&5 BESREIT
Table 5 Statistical table of pit and pond classification

&% EE ERTSmEE ST 8miRE

KA 238 157 81

ekt 263 98 165

Nyt 206 36 170
LA 13

P Ak S .
4.2 IKERE
4.2.1 W kK

T 22 37 IX b 328 7K 0% R B AR A TR TE T
Mo FHEETE BRI MR K AL AR AE F AR — B,
FEZRKAREK N TAHK UKL W, H
2019 4F 6—11 J1 [ JE Hb 3R /K A7 A8 £k (151 10) 7] LA
FHL,20194E7 A 1 HZE20 H, KM 2P shh R
P27 20 HIKAI R 2 AR, 8 6.71 m;7 H 21—
31 H , 52 PV T B DX Y5 R W R ), K o7 2 1 T
G H THZE10H 2 H, FFETE LR AR JRih
ik S 32 o4 T 52 M S A 2 A1, KGR it B K v el
TFE. 103 H LA, 51 EBFE KR RIATEX, i
WIS AT KA 3535 1T

BTN 7.2 k', BEH BT X AOMB B K 422 8TFK
PEASORAPHE B B AN WT 52 3, £ b A SR R AR (L (1) H R KAL) KB ] 91 8 25 A AL AT
Wi kg RZ L N
f N / 3 '/;‘\{ s
(# Wit 4]
T i
L7157 i ]
F% w,?, ik

N .
ki |

ANk

= g
af,ﬂ\

LABER:
L s i
oA
%
¥ KE#
e g
el R
K
Wz e e /
e fH B 7 MEET iews ] #B LK
B 2 R 5 (Soft soil area)
ICEE . PR S 025 5 75m
Hxm 2 NESRES S It I

P9 M2 X B - oA &

Fig.9 The distribution map of soft soil in the Xiong'an New Area

http://geochina.cgs.gov.cn FPEHLT, 2021, 48(3)



688 i [

b Ji 20214

T 22 37 DX 2 b R KK A 5 IR JZ M KoK Sk
A AR I AR — 3 R BT IX R KK A7 (Sk)
Hy it £k (& 11) a] %0, 20 22 80 4R AL 3] 90 4Rt rp
W, MR KA G218 T B V)2 M R KA AR N AR AL
FLAZ e T AV PR B s o TR 2 R K Sk ) 32
T2 N T IR, 1996—2014 4F, 1 R K7 5
SR B IR )Z R KK T FE29 15 m, P RRAE
FRE270.83 m; )2 H R Kk F 2520 m, 14
AETRFE 11T mo 2014 4F28 (FR)SR DK, )2 R 7K

AT R HARARGE AR T B2 0.50 m; BR)ZHL K
3k 2014—2016 4 1 [] 4F Yy [ 05 4 0.77 m, 2016—
2019 7K SAFEH IR 1.83 m,

(2) XSl KA (S ) AFBRAR fLARFAE

HRAE 2019 4F 12 F Bl 35 DX Hb T 7K Wi 454 ]
HI T2 X R 2 R K R R E K RS R E
R 7K T B BB SR s o 1R JZ L AR LR
A T X A BT IX T R 65% LA 1o B R K
T B KGN AK | 5] B E R AT 45 ) 1 A S T

7.20 120
B (% [y (Rainfall) o 45 T & (Laowangdian)

7.10 4 =—e— /NEPEUE (Xiaobaiyangdian) —e— 4% 7E ¢ (Shaochedian) | 100

7.00 B AR K
£ Fs0 o
= g
>, 6.90 =
¥ ]
#® - 60 nal
2 6.80 7
o 40 @I
® 670

6.60 r 20

6.50 - i ; 1 Io. 0

2019-6-29 2019-7-29 2019-8-29 2019-9-29 2019-10-29

F10 20194 6—11 A HEETEHF K A5 1k

Fig.10 Changes of surface water level in the Baiyangdian Lake from June to November 2019

107
() 728 0 B 3 50 48 FE A 9
5_
\/“\/
§%
iz
o 5
4z]
~
h — A2-2F B R Z:0~150m \/ W
=10 (The monltorlng depth of No.2-2 in Rongcheng county:0-150m )
-15 T T T T T T T T T T T T T T T T T
1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015 2017 2019
5_
0 e s = 1A
(b) e £ e 2 73 J2 Yo P 3
-5
=
Z -101
T .15
B 504
E s 1 90 R B0~ 150m
% - (The monitoring depth of No.3-2 in Xiong county: 0 150m)
5 MR FE:206~301m )
) (The monitoring depth of No.3-3 in Xiong county:206-301m ) .
-40 T T T 1 1 1 1 1 1 1 T T T T T 1 | 1 1 1 1 1 T T 1 1 1
1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015 2017 2019

P 11 22 X R 7KK A (k) D i 28 (1991—2019)
Fig.11 Diachronic curve of groundwater level (head) in the Xiong'an New Area (1991—2019)

http://geochina.cgs.gov.cn 1 EMTT, 2021, 48(3)



55488 3

LA MR IX. H ARG IRS PR~ E 25 B 2 AR 689

FRm, AIRES S A 2 TOE S FHIX TR E
TARKAIH R BT TRIZ T KK T B DX AR
i AT DX T ARG 50% 0 H T R Ao i DX AR 3 AR 7K AT
R R IZ LR K, S 300 2 1 T KK 582 TR,
AR PE— A — B b 1 —4% B VTR 2R B b X IR
JEH R IKIKA TR
4.3 ;Eih

UL A5 4EK, T ATE K s /D, Tk
B T RERa S, Horp 1984—1988 4F i 45 5 41
TEo KL R PR DE b A 25 R GE AL AN 254
FDIRE = T — s, o R AR ST
VE G R TE TR A A AR Go R T AR R A
N, KA S ) R K 4, Y b A ) 22 R 2 s
Do F 19884, T TR VE T Uk A= oK, (45 1
FEVEIR A LIRS o BUJE , B TR TR R T i
Hiu Y A SRR B T BE L (A5 PR K A AR LUK 5T
HEFETE 6.6~8.6 mo

P 9 TR YO ) ] 7 e o R 5 K A7 S B A Y
FHOEME (B112) o 24 KA T3 7 A2 1 e
KL OUNF5.05 m) , BE455E A TE N TE
VE SE IR AT VE I 17K IR 2% B UE XA A it
PICST. i 7 2 T AR A7 LK, Y 22 ) 36 T TG /K 7 Bk
Z 5 Bt KA Y e, S DX P i A R 5 7K 3
T RS G, JE T ] b e 7K 7 3 R B MR &, 2K
PEIEF 6.5 m T, PP TE I 3 Y K38 40 B 1A 7K 38 Fn
TR HA AR A

FIPETE K B AE 20 T2 50 4R10 2 R T2, 1964
ELUE A TE K OB AL TV 285k v 28, 20 42
70—90 44, K it — 2 I, B 90 4EAR I vE TS
YRR RE 2RI I, KR Z R VRELE S VI, 904
UG 15 YRR B A T REAIR (HK BT LA V 285 v
JE . 2001—2009 4, K BT A BT hr i, 2 TV 258,
BV, EEEAR A R R B RO = A
2017 4F e 3 XS AR, A VE K R 2L il
WO XK BT ER TR TV 28, ARl 4y 20 COD
SR
4.4 HFPEIR

T2 X R R A K 7 S A T R
U =1 Hp D A T KRR K Sk T R R A B 2~6
m/a; KR EERE , H Ry 1B A W 2 R R, 2019
ARSI 25 5 s | BT X R Rk 7 20 2 T K

200

—eo— sk i B (Aquatic vegetation)
160 —eo— JK{Ak(Water body)

420 5.10 5.77 6.47 6.90 7.60
KL /m

P12 FHAEETT R K3 K A AR R A1 TR S M 3R KA G 2R
thk
Fig.12 Water—vegetation change characteristics at different
water levels

PR R 80~130 m, £E H SR X My T 7K A7 24 R 35 ik
KT 100 m, M BRI R K T 2538 - 1 AKR A
51~109°C , HEEL MR & F AW . BT RYS
B, v PH bR RS RR R 5 B Hh 7K e e
100°C, HEFABTIE I KA ST E K

4.5 /RN

4.5.1 ®oF K% R

(1)FRJZH T K 7% )

HRAE 2019 4F 6 H 72 1T /K G i £t 434 (&
13a) , 5 XTEE N A A 3 N2 T K% T -
552018 47 B i~ o7 B FEAR PR FF— 3. M Bk E M
T K B 7% T 21 T FR 24 500 km?, 5 2018 4F U8 /0 1
km?, P =F H O KA A 50 m; 283k B2 R K
R 75 U S T R 24 262 km?, 55 2018 4F 6 /0 38 km?, Ui
S KA 24 m 2R BV R ERVRZ T KT
T=F AR 2 261 km? 8¢ AN T 37 km’,

(2)WIZ T K 7% U -

HRAE 2019 4F 6 H %2 1R K e K 434 (&
13b) , M2 B X AFAE 2 MR E T K B I5 I ), 5
2018 4F B o B AR R —2, Horfr 2B g
M= HH B & iy KRR TS A2 183
km?, % 2018 4F)f 7 6 km?, i - FPU O KA 49 m;
L B AR U R % A M X R K BRI T - Rz
FAE B A, U ) 1 FL2 942 km?, 35 AFEHE 1 29
km?, I F HO KA HEER 24 78 m,

4.5.2 3@

T2 X 43 A 44 M T ORI X, DU AR R
— P IX PO DR 3 ST AR BRI ST B

T 2 e DX R 43 X 35 G e T T 9 e 7 O

http://geochina.cgs.gov.cn FPEHLT, 2021, 48(3)



690 el [ Ho Jit 20214

o ; i 0 s Fokpersm X
j(J;&E “EEJI ) : ( Depression cones area)
g 555w s
1 —A !

/ 3%

TN AL K @?ﬂg —R %

] M oK IR X
( Depression cones area)
2.0 2 4 6km

M0 R

~__H

o /
, / ez |

P13 2T X VR)Z (a) FITRZ (b) R /K BEF s <1431 1 (2019-06)
Fig.13 The distribution map of groundwater depression cones area in shallow (a) and deep (b) layers in the Xiong ‘an New Area (2019—06)

http://geochina.cgs.gov.cn 1 EMTT, 2021, 48(3)



55488 3

LA MR IX. H ARG IRS PR~ E 25 B 2 AR 691

BRI, 2015—2018 4 DX T T R4 & 7 34
%, DURE & B AR 5K, 28 2018 4E BT
W B XA M 595.58 km®, 2018 £ETITFE IX i AR
2017 4F98 /024 200 ki, SRR — B DX (AR DT RS o %
<30 mm/a) [ FRUE /D 247.27 km?, (EAR T B, UL
R T 30 mmy/a 1 TR I RVAR A BT, Jerf
B E PR X (AEPTRE324 T 30 mm/a #1150 mm/
a) [ B N 24 31.29 km?, 7™ F L [ [X. (A I9T ok 3 >R
/N TFEETF A F 50 mm/a £ 80 mm/a) T AL fin £
17.29 km?, R0 7™ 5 X (AR IR 3 % KT 80 mm/a)
TR N2 14.52 ke, 3840 i AR 32 AR 1 ELRE UL
ok DX % R ¥ 42 A 7 e — e AR TR X, 225 2 e — e
AR X3S K A i (R 6) o
453 W3 4%

(1) b 2448 5311 K B RHAE

M2 X M S A v A IX, A b Sy it AR
STV X5 i B SR X S B U | 2243 1 i T
T8 e b AR R /N DX AT T N /N DX R AR X ]
W/ NX HoAE R LT . MR SZ O A 4
WL HMBEITHE YU %S e 2B
FEWAD 4 B R b 2B X 78 b B4 h
A RS B T] S0 SR 0 3 24 48 AT 26 &b, v 17 b s 54
W BT 5—9 H 0y, 425 65%I1 2448 K A= TE 1L
AF B, 3¢ 58 I o4 O AN R T s 4 4% (9 B, [ et fi
— BB R 4% TR

(2) b2 4% 1 I

FR A b S48 JH A IR A % Xk 1 o
W 15 DL o BT, BRI, 228 X R B b R e A
DX PN BT 2R T 2 5 R 1), AN L ) T b B )RR AR
T 2237 IX M 4 4% R DL ZKRIS shig sk ANE T
HiUTAE FH A SR T R b 248% R IR 32 B i 4R
e ot TR e AR RS20 D Rt R GRS, s R R KA
AR RS I o A R IR, 028 T Rk - iR
F 5 7 SR A, A AR IR 2 K e 46 7= A= 24
TEA HFRK B AN RSET I AR A AR

N 10 i wl eyl o - O D o -l 81 AN
B RARRRZ I [ F el far g R A IR YT,
TE U245 | SRpiB 2 Ve il 7R Tl R4

454 FHHEL HE

T 2253 DX 5 JE) 0 DX Sl b A v A, AR &
X T AR 1 R, (E 7 TR L W Ak 1
FIFS IR, , LA S A L 50 5 72 X WK 584906 %o X
2]

R 5 22 7 X 30 176 21y W 2 0 2 08 e )
g FEEF WA R E— e W A s am i
RG W R DL B ) R K — K Ik B 24 3 2% B pR ik
4 TR T IR S S o 7E XY AT H Y ) bR
T, =k R B RR B A W R B R AR 1 3 R R XL
W , ARAT 5 S Ao W b ;) A AR, DG 3 4 R
B PR o5 DRI A SHe i Sk 4 RN i sl e eV

FEL I 5 kAL 5= X Py 32 B TR AR YR X R
YRR R R b R 7 A g R A e O
TR 508 IV~VILEE IV~VIEERTIV~VIE , 8
VORI %2 5 X A 56 35K T RE B R 4 B 210 8 ) 4
EVIIE,

4.5.5 7 izt

Z 8 E M T K R S BUW KA BT fE %A
5 AR E R E TR KA 2568, He bR KAz
HEVR 10 m PEAT TR K A7 4517 19 M 52 v A 051
R AR HR /N T 10 m B, # S2BRoK AR % 16
MR IKAE R T 10 mF, 4% 10 m KA 1E

PR A5 AR (K 14) B 10 H R AE X 25 A e
B B —2 0 B B IR —X b R 2 —E [
Pr % IR L ROE BV BBl JRy il Hl X 2 0K
Stk . Wb H A SR VRO L R E Rk
H Sl M AL . T KA A S m AT 2 m i, 5+
AR IR ) T AR BH A

W WAER S G, SR, FEOR R
FREE TR, b T S Rt P2 s L UL,
TH K B AL, B AR s AT R A, SR

*®6 MHRHFX 2018 FHEITFEE RS
Table 6 Statistical table of land subsidence in Xiong'an New Area in 2018

R L K e VPR > 50 mm RO
TH AR /km? R /mm
T ELARH R X KEH 200.76 67.22 130~140
B R PIEX PRI N 183.17 0 20~30
SEEAS T EXIEX s kR X 1.31 0 40~50(2015—2017 43T B R 5 k)
LR — AT IX th 2 S 210.10 13.42 70~80

http://geochina.cgs.gov.cn FPEHLT, 2021, 48(3)



692 h |

b J 20214

IR BFRTEISE

Wb A A B K BCR R v 55 52 g BT
WS , 4% i 0 R, HEK AR AL Bk
Fe 3 et OBk R 2, BOR AR AR PR A by i A5, |
ORISR T it T A B

5 RS BN SETE AR

5.1 T ihFIAEBTU S| EH

(1)#fH

AR 22 3 DX AR ) | D 2019 458 DY 2R 3
SRy BRARAT: 2 35 DX R AR R K1) 20 B2 50 3 R 48 1 4
(2035 4 ) S WM 4 o 7Kk A SE AR A L IfT AR
46.96% A3 10% , 4% H AL I8 654.2 km?, 44
MRAF R /NAE B 5ok 5 7 =X CBUIR F=2 4R
) LT XA FE R R AR FK 1.8242t, %
FEFFR A A G KA K, Ho KT R g i —
AR . €2019 AT LA 7K BE IR A i) A AR 2019 43
AU 28T X R KR A 0.72 42 m* (T b4 7K
FJR1,2019) , H R 7K Ab T8 ROR A, 17 22 7 DX 3t
BRI S B AY  AFTF R /N T 0.49

¢ m’, AT YT AN S AR 8% 28 TR R AT
P T X AL A AL, HE ) K E I AR, S T8
DX A MV Fr Al R Ak

(2) bttt 53l

DL 2019 4565 DU 2R B g SR AR, 228 DX AR
Sl 4 BRI R 30 PR 1 4 (2035) 4E R FRINAE . AR HE
25 A 25 FH R 19.99% 42 755 & 40% , $2 71 372.8
km’, A EL R TR S8 MO 3 28 15 5 29 0 1.46 mm/d
CIRERESE,2008) 4 D25 B R 2 R 37740 m’, It
X AR 28 6.38 /4 m* GREAS JE 46, 2016) , 7E
B R AL IXRLR T 22 55 N TRN , 0 IE28 5 X 2
MR T (577,2019) , AT AGE SR i i HE
R XS b T 7K AW FH A AT 208 o PR A AR S
FH Hb T AR B 3G, %k st A MR B (A A
2016; 5t 55, 2019) A A B MK (Xin et al.,
2020) S B BALAE T, (27 1 521 52 b DX A
RS RN ZE RS AE T, 36 b 3 7K RN b T 7K 1Y) T FE
(Luis et al., 2016; Torben et al., 2017 5% & 7# 2% |
2020) , F20% )2 M T KK 7E— e FREE LAY R R
(Toth et al.,2014) . AR WK 2 7K 7,

Al AL ARG 10m

5 0 5 10  15km

Al 7K (L ARG S m

WTBALER
(Liquefaction grade of sand soil)

[ *%BOomfLIX(Minor liquefaction region)
[ ] WAL ( Medium liquefaction region)
[ PeEHLIE( Severe liquefaction region)
([

TeWALIX (Inliquefaction region)

14 238 XAl R K £ R0 itk oA E

Fig. 14 Distribution map of sand liquefaction under estimated groundwater levels in the Xiong'an New Area

http://geochina.cgs.gov.cn 1 EMTT, 2021, 48(3)



55488 3

LA MR IX. H ARG IRS PR~ E 25 B 2 AR 693

e A O %) T2, B R A Hh TG R U R BEAR
2, I T AR SR B/ INFIASE M 2L 5% 1Y) AR | 2
X A PR ) Hh e 4 A AR 22 ER e Kk B EMR L Y b, A
[ AN R AR B 28 1 A [A] , BORAR R IR I AR
Xof A EAK W SOV FH e, [R] B N T MR A e 77
FE— 2 U, MR 7K METR 5 R AR A S A K R
) (8 SRAE,2020) , 1N KA R RE ST
AR BT 8, 3T M A R TR M T KK A
TS0 AR SRR T XU

(3) EE i

T 2237 X M 3 8 P DAt ok 32, R A R o
Bt HELHXRRRE T HREBERUAN
0.5~2 m/d, AR 4J BT DX P B 0] b 2 el 2
Joi AT B TC 25 e 55 R [ 4 b 28 Y, Horp s A3
B £ M 55 R0 B L 90K o i e v B DX TE R Y
30% , 3 9 Fofr ] b 2AS Y 1) °F- 3438 3 R AR 0.012
m/d , R R R B ARG 1l 35 1495 355 2 FNGE 1l 7K 4 b
gyar, P U SRR, BN T R R A A E X,
XA I T 08052 308 DX b T K KL b T3S0 L 4 3R
Wi 1 XU

ZE b, B b 0 kA (5 75 0 Tk s/, R KT
SR it BTG 5 AR b 1 3 0K 3 AR W 78 W6 VE ), Dl
DU KR B S M 3G S ECR SAB
TAAR R /L 5 T K ZR A3 055 A i T K e i A
R R AR = A AL AR PR R A B
I, 2258 X M R AR S —E R B LT (H
% BN ZE AR RIS S ARSI, N 2377 AR A
B R 7KK A
5.2 i KAL_EF SRR EIRR

&l GMS (Groundwater Modeling System ) 4] &
AP 1X 100 m DAV T 7K B i S 8 A A AL, A5
PUBR R AT Byt T A7 [, 400 285 5 i /R A 5k
JE B IS AR, H R AR AL ARSE . 4R S AR (&
15a) i /KA ) EFE T 0.68 m 7E HFETE ARG
VEFIR B X BB —5 mK AL G A Sk, 5%
1045 (B 15b) AERFLE I AMAVE R T HU T /K (v 4522
BT KA BT T 344 mo (RS A (E
15¢) R /KA ETHT 5.68 m,,

VAR, T 28T X R 2 M KK A LA R
[ITFh 32, H T KK 9 1 TR X T SR e it
TRNHL N 25 [T & S % 43 8 7 R, Ei

T T 2K W ISR O RGCT AR B 4 it B 1k
PRLHD T 7K E TS 30 S A SR R AR T 5
7K BEIE IR K G T AR
5.3 ARt ESRIPRH

FPETE R — B T8, B A S RSl T i)
KEYWEIR o Bl A E A AR K DL MR B E 1Y
TR, AVETE TR A E B R G A ik — kg, TEiff
ATyl i Y [R] e, 7 g 7 Y b AR g o) B L R AR
PR AT e A A MR R s e
T b N SR I CRe i sh A P 98 ) AR 25
IREELR A, By 1k 1 M FL P S A ) ol 2A RN i
b IR BUBACLL B A= 38 FR B8 AR Tt A5 Rl R A 2 o
5.4 FF&F F it I A R 7R

T2 3 X b AATE P &0 1 ER (B AE T A A
FHAE R FP AT A7 A — BB )8, b B S 5 4 T AR
T 5 20T DX b ARG IR i A o i — 2D A W
Z PR HE R R R B R AT B T
RIS FR A A R AE . I, FE AT &
TR EE B A 5 BT & R A 25 A
FIFH HEFRGE R, A B M BT A, $ e A e )
FHECA, i M BT & i W48 0 B, i b R 5% A5
R G AR RN K
5.5 M0 T2 1% R IR S R (8] /T

i N TRV T A 2 e 7 N 7 e
b ST A PR 28 25 ™ i R M B M S 1k I T AR R
At T e S AR (5 JT 8046, 20165 £E AR %5, 2019;
WHETE 5, 2019; M1 145 ,2020) . Rtk , 72847 T
FEEEVE T, o A W A2 587 DX TR 37 b R K
TR R ACED = BT s SR TR R R 1Y
O3 AARDL SR H 7K b TR S E A B R
R RMUEI . FEE T R, oA R R ORH
(4 577 B e it T [ R 3k 4 B Jof ] A8 7 5 A T A
Hg £

6 zt i

(1) B2 X A ity ARHE, B T FH b |t
FERM oA 6 Fh LA TSRS, 4351 o B X T AR
19 46.96% .18.94% .1.05% .17.24% .15.48% .0.33%;
T 22387 DX PR 2 5 0 2 R AKOK A B A 2 B P L
R AR R R Bl , KA B R AR, R A AE b R K
s et s PO VE IR S i IR F 5, 45 VIEK

http://geochina.cgs.gov.cn FPEHLT, 2021, 48(3)



b Ji 20214

ZKALEER /m
(Depth of water level)

-5.0

-10.0

-15.0

-20.0

--25.0
11300

KA HEEE /m
(Depth of water level)
-5.0
-10.0
-15.0
-20.0
--25.0
| 300

AL LR /m

(Depth of water level)

-5.0
-10.0

P15 IPRIR LR MR KSR 5 A5 K A 2 Tt 141
a— T RIS 2025 AFAE R A2 P b—HU R AR 2030 4F4E7K
RIZRIR] s o—Hb R KISRJ5 2035 4R 58K AL 2L 4]
Fig.15 Prediction contour of water table after stopping pumping
under the condition of current groundwater table
a—The contour map of groundwater table in 2025 after stopping
pumping; b— The contour map of groundwater table in 2030
after stopping pumping; c¢— The contour map of groundwater
table in 2035 after stopping pumping
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