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Relationship between ground fissures, groundwater exploration
and land subsidence in Taiyuan basin
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Abstract ; Taiyuan basin is a semiarid area and seriously short of groundwater resources but active fault is
common in this area. For a long time, the excessive exploitation of groundwater resources has resulted a
variety of environmental geological problems appeared, and land subsidence is a typical of groundwater
associated geological disasters in Taiyuan basin. At the same time, the earth fissure disasters develop rapidly,
seriously affect the development of local economy within the basin. When earth fissure, land subsidence
occurred in same area simultaneous, the degree of disasters increase greatly. Based on the detailed field
investigation of earth fissures and groundwater observation data, paper comprehensive analysis the relationship
between earth fissures, groundwater exploitation and land subsidence in time, space and activities. then paper
explains why the earth fissures have close relation to groundwater based on variety of mechanisms of earth
fissures. Finally, paper suggests that the formation and development of earth fissures and groundwater
exploitation have close correlation in time and space, reducing groundwater pumpage can significantly reduce
the harm of earth fissures.
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Fig.1 Earth fissures in Taiyuan basin
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Fig.2 Hydrological section and mining pattern map

( Line of section shown in Fig.1)
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Fig.3 Curves of groundwater level variation

( Location of monitor well shown in Fig.1)
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Fig.4 Groundwater pumpage in Taiyuan basin
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Fig.5 Relation between earth fissures and

confined water production well
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Fig.8 Periodicity of earth fissure activity in Qingxu

(leveling section shown in Fig.1)
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Table 1 Development stages of earth fissure, groundwater exploitation and land subsidence
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Fig.9 Cross earth fissure leveling section in Qingxu

(leveling section shown in Fig.1)

2.5 b ZEEXT ML K M M T TR A9 S A

b 2SR ML T K M THT ITC R 19 OC 28 3 4 4% Ml SR 4% 2%
FCAE T MR oK B TR, S 8O #5 1 4 A ReAiE A2
R R A8 o 3k — A AR K B B b R SR B L
WIS o fh TR 2t 2 4% T IR B0 S A7 W 24T & IR
SR I PR O, 3 3R B R K SCHl B K g B e, 23 2
FR R R AE N T T OK B . RS BOK A
A AT AR FUR AT AR 7S SO 25 b 28 2% 9 1] ) b

ST LA R M T K U 3 DT 5] 422 57 W) i T 0 S, iR
T b 2% BLAT (R TUAR T JZ A 45 e, b 228 4% 7 00 3t )2 2
SRR, MR R LRNEREEREZERT T
L, TTAE A R B0 K 02 B 7 265 T, B S B R 4E Y
BUIRRERR 25

3 M ZL4E 5 TR ISR M ET R X RV 54

Hb R GE 5 M R K TR | T DR O R B9 A% O
S AF M THEIC R A R AL A R M TR K T SR G M 2R 4
ISR o K DR 2 b 3t SR 4% B AT 22 bl a AL A, o
AR 22 S UURE AL vty 03 v L ) e A I 2R 2
S UUREALE] A5 o A [ g AL il v ol T K BT A Y 4
AT

eSS AR 28 S UL REBL A v, S 83 TR 4 PR AR
/N 23R AR AR A T B b BT TR 4 M 2 B 2 A 22 S
W, 7R OK B BT, R 22 5 DLIRE, il 1K
R AR E A QAN kA QIAPA Bl ul Nt DR
FORLHR I B 2 e 3R R sk (1 10)



E L PijRE iR - 97 -

B10 KREMKRBMRELRNHTEE

Fig.10 Theoretical model of earth fissures in east Taiyuan basin
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Fig.11 Earth fissure caused by paleo-channel erosion
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