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Fig. 1  Bore histogram of Lijiang observation well (a) and relief framework

of structure geology in its nearby area (b)
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Tab. 1 Results of chemical composition analysis of water samples BT, mg/L
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Mg2* 10. 17 19. 11 13.47 14,47 14.79 12.95 15. 48
Ca>* 14.74 41.10 57.77 49.99 60. 34 58.45 23.00
F- 0.16 0.49 0.14 0.15 0.48 0.33 0.16
cl- 4.52 0.81 2.25 1.56 3.26 2.76 17.80
BlE T S02- 17.24 8.35 9.70 9.31 10. 87 9.78 5.94
NO; 0. 88 0.96 2.52 0.90 1.34 3.84 0.29
HCO; 172. 36 209. 90 230. 89 210.75 241. 38 230. 89 167.92
880 (%o) —14.94 -15.34 -13.70 -14.10 -13.42 -13.51 -13.83
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Fig. 3 Hydrochemistry characteristics of groundwater in Lijiang observation well
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Fig. 4 Coaxial dynamic curves of water level and monthly rainfall in Lijiang observation well
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Fig. 5 Relationship between variations of water level (a) , water level peak (b), and rainfall amount

during the rainy season in Lijiang observation well
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Fig. 7  Genetic model of tendency rising of water temperature in Lijiang observation well



364 WwoE o R 0%

ARSCHETF 2012—2018 AEFH VLWL H- Y 7K SCAE
A A, X H T 2K Ak 2R RRAE B 5 K AR 17 7K
TBRRMATE RSN, HIHZIHKE LT B R,
BT AR

(1) AW Sk JCE A2 AL & K2 2 EBA,
NG R K IR A, 7K I Bl A RRAE 32 7K A A
ARZS T e B &

(2) IKALZRRAE R W% I 32 252 R AR #b
o5, K - AR R RS, H 5 R R KA B
WK TR

(3) Wi, %I 0 URH R K A2 i Ah 4
KRG EAZRIFAEACHAEH, HiF 7k 285 HCO,
-Na 5 AW RABEK BN, SEA K
HE IR ACHVE T, #7285k HCO, — Ca 1Y,

(4) Wk T 2 B AOK BT, KR
RINFFE: EFHIRAS; ZW RN EE N, Kk
Bl A8 L R — B B AR, AR
A 91 A AT IR AR AL RRAE AN B S

2018 4E8 H 11 Hilttii 5, RJZHERK T E,
AR PR T B, 32 % K 2 B AR IR K I8 D 45 5 e,
ZJEKIRE SRR %I KR IE SR g, UK
TSR B R, MELL R B S MR A2 A LR
B, EICHR S A B ) i kT 5 K )2 i
) A

W E M E B M e B B R PT AR R e 3R W
RETREEFMRK, FEFRLTTHBZZ,
JE o — FF R S i Bt )

S0k

TR, 24T . 1989, AR 44 FRK D& SRR S5 FL B
JE D ) i gmra [ 1] s E R, (1) :9 - 15.

TR, 4. 1996, T it T K IR RE shA S5 a5 [ 1], 7k

SCHST T AR MBS ,23(4) 34 - 37.

wifl . 2016, B LT R RUR Bt K RS Ar[ D] AR
JEAHRER TR 2,59 - 60.

[ G RE R ST T T , 5 48 M2 Ry . 1990, YR bt DX 17 2l W 8¢
[M]. dbst: s i it . 106 - 113.

BN, AT, BB L 2016, JETHAR K T HERR 19 2 B 4 XM R K
TSR] HURHFFE,39(4) :545 - 552.

e, £, JKAE, 5 . 2013, VL i RS 7K SCHb B RFAE B BT R
B R R AT (D] P A ,32(4) 2398 - 403.

XU AT, T 2009, FRETIR A7 28 B HR B SR 7 7 B
HrE s FHRTSE(T]. e AT 2%, 16(2) :369 - 377.

X VIR, A, 45 2008, HFLK IR S5 5 2007 4E T 6. 4
YRR ICFRITH[T]. HREWITT ,31(4) :347 - 353.

Wi, AR EHE, AR, 45 . 2018, FFOKIRE S BT — U =
RN LSE R R B T]. HFR 24 ,40(2) :172 - 184.

SHE MR . 2005, AR MR I AR [ M ] Jbat: HRR AL
440 - 446.

KA XS AT R, 25 . 2016, SRR L3 AR T AR S B S v Y
NHILT]. M=, 38(3) 721 - 731.

Baker E T,Fox C G,Cowen J P. 1999. In situ observations of the onset of
hydrothermal discharge during the 1998 Submarine Eruption of Axial
Volcano, Juan de Fuca Ridge[ J|. Geophysical Research Letters,26
(23) ;3445 —3448.

Byerlee J. 1978. Friction of rock Pure appl[ J]. Geophys,116(4 -5) :615
-626.

Mogi K, Mochizuki H, Kurokawa Y. 1989. Temperature changes in an ar-
tesian spring at Usami in the Izu Peninsula( Japan) and their relation
to earthquakes| J]. Tectonophysics,159(1) :95 —108.

Raleigh C B. 1976. An Experiment in Earthquake Control at Rangely, Col-
orado[ J]. Science,191(4233) ;1230 - 1237.

Schoeller H. 1962. Geochimie des eauxsouteraines application aux eaux de
gisements cle petrole, Revue Inst[ J]. Pet Et Ann Des Combust Liq,
10(181 -213) :219 —246.

Shi Y, Wang C. 1986. Pore pressure generation in sedimentary basins: O-
verloading versus aqua thermal[ J]. Journal of Geophysical Research
Atmospheres ,91(B2) :2153 -2162.

Simpson D W. 1986. Triggered Earthquakes[ J]. Annual Review of Earth
& Planetary Sciences, 14 (1) :21 —42.

Sohn R A, Fornari D J, Von Damm K L, et al. 1998. Seismic and hydro-
thermal evidence for a cracking event on the East Pacific Rise crest

at 9° degrees 50’ N[ J]. Nature,396(6707) :159 — 161.



53 3] U ey eI TR AW VR B ST < Bl b ) S B g 365

Analysis on Cause of Tendency Rising of Water Temperature
in Yunnan Lijiang Observation Well

LI Libo', DENG Shengchang®, YANG Yongwen’, MAO Zebin'
(1. Yunnan Earthquake Agency, Kunming 650224, Yunnan, China)
(2. Lijiang City Earthquake Agency, Lijiang 674100, Yunnan, China)

Abstract

Based on the tendency rising of water temperature in the Lijiang observation well since 2012, we analyzed
its hydrological change process, and analyzed the chemical characteristics of groundwater and its hydraulic con-
nection with surrounding water bodies by using the Piper diagrams, Schoeller diagrams, and hydrogen and oxy-
gen isotopes etc. Then, we discussed the rising reasons of water temperature in the well. The results show that
the groundwater type was HCO, — Na type under the cutoff state, when the well affected by the deeper groundw-
ater runoff. Its type was HCO, — Ca under the drainage state, when it was direct recharge of atmospheric precip-
itation. The water-rock reaction degree of the well is weak, and it has obvious hydraulic connection with the sur-
rounding water body. It is greatly affected by surface water, and carries less deep information. After the well
was dried up in 2012, the water temperature was continuously rising due to the rise of deep hot water. Influ-
enced by rainfall in rainy season, the water temperature showed a certain degree of annual deformation with the
change of water level. The analysis result shows that the precursory characteristics of this period are not obvious.

Keywords: water temperature; tendency rising; hydrochemistry characteristics of groundwater; Lijiang

observation well



