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Tab. 1 Information of the six wells in this study
T e TR TRERRER MR e WEAKE bt
5 m FE/m BE/m BW/m ARG H I
1 OEHERBI  165.0 42.5~165.0 165.0  19.9  EbERE . ARA (FEHHE Qp) ZABRR K WEWTA 2008 —01
2 PWEERI 3512 107.5~324.8 326.4  10.2 JMRNA . bBURS (RS E) HBEURHOK  SEVERERTE 2008 -01
30 BEEAIIE  239.5 77.3~256.9 237.5 7.2 PWEA. BRA (REEZLEL) HBUREOK  SELDAREERTER 2014 -01
4 FHMIIFE 3010 201.1~301.0 301.0 0.5 WikE (FEL KL HBUREK  SEILARERZE 2012 -01
5 PRI 610.3 202.0~610.3 610.3 443 AIEPE | BRE (FAELKL) HBUREK  SEILARERZ 2012 -01
6  HTEARIE 400.8 243.1~385.6 389.5 9.7 ABERE (FELK) FLBRABUR K NAILTERERTR 2012 -01

ARSCHFFER 6 11 H K ST J5e 2% A A A
QORI £k it I o b 11 s T 224215 1A 950 ) 6 v 7
oy, WROKJZ RS o, A B B A,
W5 A J2 R 5 VU 2R A M G R BR SOK 2, Ak
TLBRR, BARIERLSF, by 52 K A2 K B 2
QYT ERIFAL TR AW A, %X %
HBIER YR A WL 5 K ZE 5 = AR A
HRITIK, ETPE RS D20 ok IR R R R oK A
HRBTK, KA IRIE, Rk, O
JEUZR L35 57 T A A QBT e 4 i P, 2 1 B
HERLE . W SRR RS =R PRDHR,

R KSE T L REBIK O &, H KR B O T BT Ak
AR TE A7 B A TE PRI, I RAN G EBNAR, P
T L DX O i) A8 3 R R R K, AR Y T
FAF, MMM R AR AL AR B A A A @
WAL T 7S B LR AN A B 4t =, A A T8 2 el ) B
At BAKZ AR N RR S, HMEERIE
I e A0 W R R OK . @ BRI TR
LA REWT R ML R A e N, BB KR
HERW A B, HF KSR RBR T K,
FOKIZE AR, —EREZERP R, O
TR G R A, EEEKIZNARD A,



55 4 ]

TIANEE ;7 B R T B AR X AR LI 3 T K BB T 255 A 601

HRIERBALBK . SRR E AR, — 2
2 KT

A SR GORMEAE . 6 11 I 17K r SR 3 4
(ERH, I P = YR 2% 4 A0 — i 22 i X o0 B
B EVEATER BN T 5 2% T A0 BHLIE 8] (4] B A fEL
F IR excel S, ARSI IR] (SR (8] B ) B
AR B OKALE) . RS EAE E AR S,
TR, KL 20 phy T I (R 48 3 Rk Sk g BE AL,
BN m,

2 B5EINE

2.1 FFoKfL xS EHY By BX A BE R 45

FIFH 6 CUIF oK AL, AR R e [ 4 £ 4
T I A AR ]I J7 9 R A0 2 I B BR ) 7 e 1 B
FEAE, AR A IE AR 0 A3 i i 1] -5 B g
N7 RRERE] YOG R, SR FIWT 25 IF & K2 RGN LT
JK B L 25 AU ( Toll, Rasmussen, 2007; Darner,
Sheets, 2012; T KFISE, 2017), 7F A% EH A
R (Anhgs FIRME S ) mF, JFK AL A 22 4k B n]
LV

Amngmomm-o+;momwu-nu>

o i MR R m 2 R G R R S A D
AW (t) Rt BFZIRRA AR T s a(i) SAWEIG @ B2
B R Bk i 3 pR B AB(t — i) Mo — i P
AR B(i) Ay A e B R A AET (¢ -
i) N - i B0 R A AR A

FEARAE XTSRRI BRI 1 pRER AT R A

Mn:;am (2)

Koy A RFH RS B BRI 1 pR L, BT
AR BN ik i 8 RN @ (i) SRIMER AR E]
2.2 Mg HHAE

FIH & 1Y B A oKk Ar AR 2 Rl 8
WIS (M, 3, 0, . K, . S, AN,
U 5 A EB o MIRREE ) A I oy 1
T R, O 12 W R ) A5 I K2 Y bR K
FETY  —JEIE O, MR 2K HE R3S B R 9% I
TOUA W B A7 AE — % X N & & (Rahi, Halihan,
2013), W*E2,

x2 BKEIBFEEBIFIE Y K IR0 R B3Rk B
Tab. 2 The relationship between types of aquifers and the

expected response to various tides
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Fig. 2 The fitting relationship between the step

response function of water level to air pressure

and the lag time in the six wells
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Tab.3  The relationship between the step response function of water level to air pressure and the lag time in the six wells
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Fig. 3 Response of the water level in the

six wells to each tidal component
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Comprehensive Evaluation of Groundwater Types of Seismic Observational
Wells in South Ningxia and Its Adjacent Areas

DING Fenghe, HE Jiawei, LUAN Bowen, YANG Xuefeng, CHU Xiang
( Earthquake Agency of Ningxia Hui Autonomous Region, Yinchuan 750001, Ningxia, China)

Abstract

Using digital data of water level and air pressure in six seismic observational wells including Ganyanchi well in
Haiyuan, Wangmin well in Xiji, Dongshanpo well in Guyuan, Liuhu well and Tielu well in Pingliang and Wei-
rong well in Jingning in South Ningxia and its adjacent areas, and based on the spectrum analysis method, the step
response function method of well water level to air pressure, and the phase advance or lag method of tidal wave
group, we determined the groundwater type of the aquifer in each well. And using the measurements of hydrochemi-
cal ion samples of each well in recent years, we analyzed the state of water — rock equilibrium in the wells, and
comprehensively discussed the groundwater type of the aquifer of each well. The results show that the bearing
strength of the six wells from the strongest to the weakest is Tielu well, Weirong well, Dongshanpo well, Wangmin
well, Ganyanchi well and Liuhu well. Controlled by regional landform, structural characteristics, wellhole struc-
ture and fracture development, the six wells to some degree have hydraulic connections with the external environ-
ment. Finally, we analyzed the inconsistency between groundwater types of these wells judged according to the stor-
age conditions at the time of well completion and the groundwater types of these wells judged according to the meth-
od proposed in this paper. The hydraulic property, degree of fracture development, the well-hole structure, and
the tidal wave caused the inconsistency.

Keywords: well water level; well — aquifer system; groundwater type; South Ningxia and its adjacent areas



