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Fig.1 Map of the study area

PEZE B 3R (1983-), 55 251, TR, At it Bt s s S W IS TAF , E-mail: dryzzh@163.com,



a4l

SRR : R DX 25 1L 2K 7 R v T =S A 2 5 BT R A 313

241 745 ko’ WS X VU I EFS 1 1 22 E s s
TP AT 0SSk M P 2 R b X A 5 ok

AT A = B X, TP X 553k LA A
SHAEFF R S 1Y 97% kK FBFE IX N 1 25 26 L 41
HiFJF:

AFFZE X P PR 1 KA W ek
T A G URUR D S A LRy M A B 25 W
PEE o [ A BRI B )R A BUR T 20 142 90 4F
AR T R Hb AR R Bh A5 W ) K s R 7%
VR BN WA Ry — T A A T AR BE I H T
51 H A A A R R P A T A BT B o T

3000

2500

BEE (G

1000 |

500

0

2000

1500 |

M9 Pl e R R X 25 AR
R TR A T A B B A 5 0 M A5 124
SR HPRDE , FERFATFBE W 3 A B S
IR o AN SO AR Rl 2 D A4
10 H 43 WS

2 Z R I TT KA R B

Kb X 5 2k L 4 M PR R 3R B 3k 70 ~
102 °C, IR /K i fBAE 80 m¥h LA b, Sk —
A 1700 ~ 2 200 mg/L, K 10 9 YR & o fek LRl
FESFHERR A PR,

DR DX FF SR RIS K 2207 T 2%
PGSRBS K AP B . R K B BE i 1985
AEZE 2012 4F IR, T 22 FEHB I T 1985 4% H 2 —
MRS58 L2 AR, (L~ P T 1986 4F T 1
B—IRZE R A, BLS % AEZ R IR
B LIS 3.4 IR0 218 K B E 2012
EFERIF BB 93 IR s SRS K B B T R 2 T3
FHEREIIAE] 90 57, 20 12 4R AR R N 1 676 77
Jr, 2RISR B & A AE 2013 4 22 2017 AR [H]

ST LR B =l R A R i T —
D4/INAEL, DT AT R R DRI () T SR AN
WrsE i, 552K I T RIS B4 1.6
AR 1 1o 35 4 K, 2017 4R TR - M B 3]
151 R FFR P Y B4R N 24 185 T )7,

L2 M AR BT AR B 15 AR BR ZAR R TEZ 1 000
JII7 AR (P 2) o

£ =R ZaPEE 2 60
R 5] 7 % L
| _
y 0 : N 405
T by NN i
A A B Y
RN =
a B 0NN 0NN N M
At 0ttt e (20
; R \ \ \ TR R
{1 s JETRIRTEI R B B B R B
Lorw TN R AL A0 YR R
| \ i 1] ] 1 By 1By 0 10
\ ) \ ol DS
TR R
el (ol Ml D CHI RO OD OV MR CHOD DOV

2003 2005 2007 2009 2011

F4p

B2 EXLARFEFRMEESE
Fig.2 The annual production and injection charts
of the Wumishan Formation
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Fig.3 The change of water level in the observation
wells in the research area
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Evolution characteristics of the Wumishan Formation depression cones
in Tianjin aera and discussion of rational development and utilization

ZONG Zhen-hai, YAN Jia-xian, YIN Xiao-xiao, LI Hu, ZHANG Sen

( Tianjin Geothermal Exploration and Development-Designing Institute, Tianjin 300250, China)

Abstract: Wumishan Formation is of Jixian Series the major geothermal reservoir stratum for the development
and utilization of geothermal resources in Tianjin. Several large-scale groundwater depression cones have been
formed during nearly 30 years exploitation, and the groundwater pressure is declining rapidly. This article
summarizes the preliminary rules of the formation and evolution of the depression cones based on many years of
monitoring data about the level in the Wumishan Formation. It is proposed that with the influence of artificial
exploitation or geothermal and geological conditions, depression cones of the Wumishan Formation are still
spreading to deep with a value of 4~6 m/a. Reasonable development and utilization suggestion with resources
also be provided on the perspective of water balance. It is considered that reducing the consumption of
geothermal resources is the only way to alleviate or even eliminate the thermal storage pressure declining and
achieve the sustainable utilization of the resources.

Key words: Tianjin area; Wumishan Formation; groundwater depression cone; reasonable development and

utilization
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