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Abstract: This paper is the result of geothermal geology.
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Geothermal is a clean energy source, and local concentrated extraction of geothermal fluid will cause a pressure depression
cones. [Objective] Due to the long history of geothermal development, multiple large—scale pressure depression cones have been
formed in the Tianjin area. Since 2018, the water level in the center of the cones began to rise rapidly and the thermal reservoir
pressure began to recover after the gradual reduction of mining output. However, there are few studies on the correlation between the
water level rise and the change of mining output, and what changes will happen to the cone shape, and the understanding of the
evolution law is not clear enough. [Methods] This article takes the dynamic changes of water level in the Guantao Formation of the
Neogene in Tianjin as an example, analyzes the correlation between extraction and reinjection volume and water level, studies the
dynamic evolution law of water level in the cone area, analyzes the cause for pressure recovery, and provides reasonable suggestions for
evaluating geothermal recoverable amount in the depression cones. [Results] The study suggests that the continuous "insufficient
inflow" of thermal reservoir water is the fundamental cause for the formation of a pressure depression cone, while the combined effect of
group wells pumping leads to synchronous fluctuations in thermal reservoir pressure, a sharp decrease in consumption, and the
flattening effect of the cone causing the water level in the central area of the cone to rise.[Conclusions] Geothermal evaluation and
management should be based on the real-time dynamics of thermal reservoir pressure in the cone area, and reasonable control of

consumption and maintenance of water balance are effective ways for the sustainable utilization of geothermal resources.

Key words: geothermal resources; groundwater depression cones; planation; Tianjin city

Highlights: The article analyzes the impact of flattening on the evolution of depression cone in the thermal reservoir of the Guantao
Formation in Tianjin after the reduction of consumption in recent years, which has certain guiding significance for the evaluation and
scientific development of the geothermal resources.
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Fig.2 Distribution of Guantao geothermal reservoir in Tianjin
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Fig.3 Statistical map of mining volume in Neogene Guantao Formation
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amount for Neogene Guantao Formation ( x 10*m?)
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depression cones in west area
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Fig.4 Water level diachronic line chart of Guantao Formation observation hole in West Area
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Fig.5 Correlation between water level of
representative observation holes and
consumption change in western area

S B 52 ) 2 A2 A i 2 B G Y b 25 X R AT
2005; B0 2 55 ,2009) o 1M A B FF R 5 R 4R
Wi -5 7K A7 Sl A AH SR AR 22, 7K AV B 25 B8 A = g i X
B R B 5E R, 3~ DX L I A 4 o SR A
KGR o JE 2k B 3 HhAH SCE I 4t al i, g IX
TR RO R EEAPEX, 5% X PRI R
Ak — SO O
43 HEERBEMREINRTEERESGSRS PO

X $5 7K iz [B] F

TEE IR X IR R sk RS T, KA
Ko 7 T 130 BB AS DBy 1] AR RN 1 BB kT O i vl 55
2018b) , [w] B 3 AT =F Hp oo DRIl RN P =1 A1 el 458 K 1Y)
K Sk 2%, Ha A1 L 1] Fpcs DR A A28 0 b 265 ot R 0 3
e RN S X ICFF R 8D R, IK A A
TR ZAE T R, 2020 4F B2 B2 7 A8 74 1 0 s < o 55
41 BBl e KK AL 8 22 43 113K 5] 47 m H1 64 m, b A
(NP N PR = T RTINS 1) N VAL P T |
2020) o i b O D0 FR A R D B R R
I, fh g it 2 R TR FE &, Ui A B ACIRAS . X
BF, il R 7 IR AR T = b XK A7 4 30 1]
Tt A T IR (R84 ,2001) .

SEBR b R 5 g o R < DOB R B 45
Wy, B WA R Kk R 2B S 8009 % )
Gyrp IR et m TP . HOR TR
PRI B, CFAEAE R AN DK B SR AR L T
T Z2ARB B, IR MG 7K R T IGAAA

4.4 FIRETFMN R KA ER BT AT E

T S A B X H s I A b 45 R — A Bl
AL R Bl U S o0 X R A, A LY
AR N D 2 . 2019 AF AT i 2E VG DX 3 00 AR
1 800.40x 10* m’*, I AL /K o7 [ W 3.28 m (5K #% 5%,
2020) , gt e 7 SR A T I AEAR A 52020 4F EH
FEAL % 2 417.58%10" m®, IAUK A FHF 1.45 m (5K
FRE,2020) , BLAF R AR BLAL FAEACIRES . R
FH— R A Iy R TS A R W Ay 0 Bsf R AT SR A5
P HD 25 1 841.49% 10 m*/a, X A~ & DL 2019—
2020 4= BUIRAK F7 25 F FORVE 5 B2 A TG SR B
B B 1 U <1 LA DX R A i b 45 1, (e R R R
), bt RS AR AR fb . (R AT BB B
PAE AR AR TR W 2 S0, A R R A XA
(EWEL 70 SV A1 5 A N

TR b DX R Ak 47 4D 25 8 R SR i S -
IR 23 R 6 R A BR A R A o (EL A Wi 2 B fih [l
TR VR X, 0L 7 BB T A AR PR AR X 51 R WAL S -y (o
TG4, 2016; 52 PRIGSE,2017) , 24 RSEAE WS )
FEEE TP R AN $A TR 1 S TF 6 B — B B S R
KU BRI 7

R V& U <1 7E—E AR RAEHE T R K AR IR
AN T T TR KR B R K, B T &
KzZSTa], R ARECE 2 09 R KGR 3R (BT B4R,
2007) , H Z2XF A T EIE WA — o 1 Bh 45, (HH fE 5
HLANZE Z A0, X FLBR R B, e < 19 K AR A
Al RE 2 (i 2 45 A8 T (4 AN 45, 2013) , MR R AR
BINK,KFEWRES 2R EEH T K., K
I, b ARBEAN FAE BN DA - DX 9 $ i T f) s
AR Ry Fe v, A PR U <1 D %) T RE A A
U = DX 38 04 7K WA S B A -, DR B R g
o ) 2 b BRI RR 8 R FH BA R R AR

5 %5

(1) IR el DX g 2 Sy L B 280 2 R A, - i
WeE LT, NG — KB I RS, JRdif X 4
TERIE R T B35 U =1 T8 25 M AL 1l s <} v
DA . 2020 45 2 XA B 2 24 e < a0 20 m
(4 7K ASE T 32 2 B A D 465 o 8 Ao 4 B T R B T
2, B S P SRPAE o B AN AR 1 B R A 4

http://hbdz.org.cn 4 3k /i, 2024, 47(2)



2024 4F

(=R E A6 - RO P 2L PR AR Hh TSR DX AV T 0 A2 Dt P9 7 61

I IHAE AR, R SR AT 2

Q) RFAER = E A A R E . RIT—IR
LT, T4 2019—2020 4E 1 W 20 75 [X 4R 15 %M 25
oM 841.49%10° m¥/a, Ji ] S Bl % /K Sk 25 O REAK T
A

(3) Ak mT P2 R U A T2 40 0, Hh AP
PR A 3K [ 52 AT 1 Re sl HE B iUk H bR 2 A &
B (FRFEE,2023) , MEATHBERIF R BRI | AT
Kt PEA I DA < X8 A Bt s ) B SE R Bl A Sy
LU, PRI fe ARV FL , 2 95 4 St Bk SO R
BTG I B AV, DR AR R T .

(4) X F 42 R IR 2R T 7, H b $AOK 1 P R B
TR AR A2 1 S K o, B R
SR ) A2 R RN 4 R 5 K2 I R
HROK B (TR A ,2021) . AKHFSE EEMriH
Wi 25 JRy 350 b DX 9 58 S 1 1 i A, X T S8 A A K S
Hi T BT PR R B, TN R AR R (F
THISEE,2020) , Gt — BT .

X% 3k

BRI B = 5, 3% R, 45 2023, K HE T b B HE R L) A5 T 2 ) FH s
WFFE M. b 5T T A 5T

PR R BB HE AR .2007. 31T 7K & s <1 19 B0 5 45 0], TR %8,
(6):23-26.

BET U6 SEPRAE (37 SCHE . 2005, M TR AR X 0K FF R B 45 40 A
FEAE AT (0], K B IR LT, 21(6) :37-40.

FEEUR SRS BRAR 45 2019, 2019 4FJE T M BAYE UEOT & A
AW AR A [R]. R K AR A R TR

fufE e BT, BB , 45 2017, Bk 5 4 b3 b 4 5 v 0 L A A
T R[], S5 A 247, 33(04): 1338 -1356.

Zefip ot WL, e, 45 2010. AL Bl B 4 A8 Y A% SR B HL
AB[J]. HUFR R 18 M, 25(02):89-100.

2 b B E AL L A 2010, IS S A S AR L v
W] H2E 1T 2%, 17(04):64-89.

ARG, BTLT Rk, 4L 2013, 1M Hb DX VR J2 iR A A [ 95 U <1 it
ARFEAE ST LR T]. TR XRS5 38, 27(1) :181-184.

XS, R HE IR R, 45 2020, K HEHT UG IR T I [R]. RHE R
A A T KB

XS ORISR A0, 55 2023, T4 P ATt P R T SR 1B
T3k B TE FME A XS [T, TP b 5T, 50(6):1655-1666.

Lt A, XUR M, B E I, 2. 2018, K H A IR BE A 5 45 A BT
FE[I]. o E R A, 5(2):25-31.

TR 2021, FFRARZS AL P S5 AL Bt At b AR B0 1 R B —
DA A A F R X R 9 0], 0 5 A A, 8(5):10-17.

R HL BT ™ JRy . 1992, KT X S8l i 5T 75 M. A 552 v [ el 5 o
Jikt: .

DG, 825, KA, 55 .2016. K T AR 78 IR T 2 A1) FH 2h 25 43
(2013-2015) Z5 5 WIS A5 [R]. R R HEHl I8 A5 T % B e

L EHE , VMG, BEAG (2008, Kb #A G U5 TT % R FH 8 245 e fiF
Hr[I]. H1 R 7K,30(5):28-31.

FUK, SR SRR, 55 2023 Kb X SV 14 32 B T AL A
TE RS R H 43 BT[], AR L T, 46(2) :10-16.

ESRFY SO, XU A 2023, MR G TG R A K B A
L], HBBAEAR,97(3): 639-660.

TBEY, SR . 2020. 3% 3 SR AR GO L] 5 s A
K], HFEER, 94(7):1923-1937.

BN, B, A 2017, 36 1A 43 A7 D 3k (4 IO T R K RO
SRARMEFE[I]. K LB AL, 35(12) :18-21.

B F.2005. T K Bl 24 (M. AT < b3 A

W e TR, A SOBE, 45 2022, K HEHL IR G U5 T & I T 5 A
TE R[], el b 5T, 45(03):1-6.

W2 2009, 78 M R )2 b T 7K A7 Kok 7 T =1 v AR ML ] 5 ] 9 428 R A
Z[D]. H [ Rk B

B B RXTR R BR S A 2024, 3T AR FOHE T OIS & 44
i S FFAERF ST [T]. L2498 (1):297-313.

IBAA BUINE  IRAKEE , 45 2023, J 01N T Mok 6] B R 28 2k 1)
20 A AR [ 3R R S AR 7R 3 S [T]. B AE T, 46(2) :45-
50.

KT, KA . 2001, LR KA RIS T 31 I B SR LT,
TUK,23(2):76-77.

TR, TR B A 2020.2020 4F i K HETT I IR TT & T )
5 MDA [R]. L R b IS A5 T R

BRI B, PR, AR, 452013, AR 45 b 2R b 1A T B8 25 O & 5
FAIM]. Jb 5t 5 AL

BB BRAR, T IR EY AF 2023, 3 rh g i i B AR K SO Bk fh 2
R e SHL X A PR 24 SR o B R 45 1 %38 3C, ISSN
1000-3657,CN 11-1167/P.

SEPRIE , TR B2 A 2016.2016 45 18 K AT MBS IE T & A
EhAS W IR A R R R s b 2 T & e

SEPRIE , T B2 A 2017.2017 4R B K AT MBS IR IT R A
A WD [R]. R R H A A T K 3B

SEPRIE , BT, B35 4 2018a. 2018 4F T T H P IR T A A
FHZNZS W I 5 [R]. TR i Y 25 T 2 B0 e

SERIE , EE S B 0 L 45 . 2018b. S HEH X 25 2K 111 21 K (L 7 U
S} E AR B A BT R RUTAR ). 1R 08 & 5 05T, 41(4):
312-317.

MR , RS A R, 45 2017, REUB IR GRUIR ) &5 [M]. K K i
FHERA W B

http://hbdz.org.cn 4 3k /i, 2024, 47(2)



