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Geothermal field division and its geological influencing factors in Guanzhong
basin

ZHOU Yang, MU Genxu, ZHANG Hui, WANG Ke, LIU Jianqgiang , ZHANG Yage

(Shaanxi Geological Survey Center, Xi’ an 710068, Shaanxi, China)

Abstract: Shallow geothermal energy is a renewable and widely distributed clean energy, it has broad prospects for development
and utilization. The exploitation and utilization of geothermal energy are closely related to the division of regional geothermal field;
nevertheless, there are few reports about Guanzhong basin at present. Based on regional geological and hydrogeological conditions

and the classification of lithology, the authors summarized the thermal properties of rocks and soil. The influence of soil thermal
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conductivity and the specific heat capacity based on gray relational analysis reveal the main factors controlling the thermal

conductivity and specific heat. The drying severity has the greatest impact on the thermal conductivity, whereas water content,

20174F
natural gravity and porosity exhibit similar influences. The dry severity has the greatest impact on the specific heat capacity,
followed by the natural gravity, whereas the water content and porosity play the weakest role. Based on the long—term observation

data of downhole temperatures in the Guanzhong basin, the authors presented downhole temperature logs and temperature gradient

contours. Normal temperature zone lies in the depths of 15—20 m in Guanzhong basin. The geothermal gradient is high in the middle
part and low in the east and west part. The areas with large geothermal gradient include Gushi depression, Xi'an depression, Pucheng
bulge and faults. The geothermal gradient of Baoji bulge, Xianyang—Liquan bulge, and Lintong—Lantian bulge is relatively small.

The reasons of the differences include geological structure, groundwater activity and thermal and physical parameters of rock and

soil. The heat flow in the basin was calculated using thermal physical parameters and geothermal gradient values, and the reasons
which produce the heat flow difference between the shallow and the deep were analyzed. Compared with the regional geothermal
background, the Guanzhong basin is hotter and its geothermal resources are abundant. The purpose of this paper is to systematically
analyze the characteristics of the geothermal field in the Guanzhong basin so as to provide a basis for exploration and evaluation as
well as the development of geothermal energy and to serve the construction of a good environment and society.
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Table 3 Calculation results of correlation coefficients of thermal conductivity of rock and soil
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thermal conductivity of rock and soil
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Table 6 The calculation of the earth heat flow values in the shallow and deep layers of Guanzhong Basin

fir & WiRB/m  HBEE/(W/mK)  HIERERE/(CC/A00m)  HUE B /(KAkm)  KHB B/ (mW/m?)
FAEHEEX 50~150 1.73 23 27.55 47.66
FAEHEEX 50~200 2.08 3.1 27.63 5747
HEFTTIREIX 50~100 1.49 34 27.66 4121
P i K22 X 50~120 1.50 35 27.67 4151
FA T
P 22 i1 i B X 50~100 1.57 35 27.67 43.44
JRBHEREX 50~120 2.0 32 27.64 5528
JRETESKE 50~200 1.57 238 27.60 4333
JRBT s A 50~100 1.44 34 27.66 39.83
T4 1.67 3.15 27.64 4622
EPNITEUKE  1800~2805 2.89 4.11 2773 80.15
MEIAER 1000~1401 2.0 4.41 2776 5552
Viilgifx  1599~2017 201 3.09 27.62 55.52
JH R 1158~2325 2.68 4.02 27.72 74.29
MEZHEET  1100~1700 2.6% 3.36 27.65 71.89
Hei)t

Vi HAA T 2424~3981 2.6% 2.66 27.58 71.71
DL B 900~1379 2.01 32 27.64 55.56
JTELZONSER 1400~1600 2.42% 3.84 27.70 67.03
ST ST Bt 2325~3500 2.6% 297 27.61 71.79
EPNITEUKE 2055~2584 2.89 3.07 27.62 79.82
1 2.47 347 27.66 68.33

TE AL 5 2.4 Z A AL R0 3 B AL R R B

7 X 5ES X K GREE (mW/m’) XF Lk
Table 7 Contrast of the earth heat flow values in
Guanzhong Basin and other areas

i [X KA i [X KA
FKrh 68.33 FIRZ Wit 634
FAIL A0 H 68.6 SR A 50~57
I 445 WK A 61.0
S 615 T 64
K ST J5T | R IE b 57 % A7 LA K M Tt 7 ) B, B2

TARVEPER e R AR PR R AE , 08T T IR
SR E LR PP R ARG OC AR . S 2 A
WA s, ABR T n] BERZ M > A 4 2R 00 22 S (8L, FE
JRATHR BT 0% 48 T R LR S R R R
FEAAAE I BRI R . A &N 20 il
WAL, 22T i 22 Ak it 2 R T A S (R
SAE T O R R Il AT 0 A R b il A R R Al Ry

ik o 38 b A R P R PR (L, DA TR
AL iP5 14 T2 22 A B A BIUZ 1) 3 AR KU IR
GEAREAT & A A, 200 T4 [ IXCHUBEORL, IR
SR rp A A AT R4 ) i

b S A 54 T 23 B 4 5T DX AR
N IEANY , e ML PRI — BT B e (L RE TR A A
RSB TR 2R o il I AR A AT 5 2 PR ROT K
HR PR R M A T A PR RS R LR, R
HA b A Hr S B S ) QIR BE R A% O
Ao XEHRAMTEA T T s h i A &, o
St [ R R P 2 o (0 S AL R B A S iR

B AXA S TR EHE EL R PRET
PRV A TR & P B P SRR E T EE R A
B L EARMPTKME S5 W B, A ok T 20 Rt
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