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Abstract

In order to find out the geothermal resources in Wulian County, based on the investigation of hy-
drogeology, this paper analyzes the geothermal resources through EH-4 electromagnetic, shallow
temperature measurement, temperature measurement drilling and other multi parameter fusion,
and puts forward reasonable suggestions for the sustainable application of geothermal anomaly
areas. Data analysis shows that four geothermal anomaly areas are delineated in this survey area:
Guanshuai Beidian geothermal anomaly area, Dagugou geothermal anomaly area, Qianjiazhuang
geothermal anomaly area and Wangjiadacun geothermal anomaly area. Among them, Guanshuai
Beidian geothermal anomaly area is about 4.79 km?, with an average geothermal gradient of
4.29°C/100m, and the highest is 7.00°C/100m; Dagugou geothermal anomaly area is about 0.3 kmz2,
with a geothermal gradient of 3.3°C/100m; Qianjiazhuang geothermal anomaly area is about 1.68
kmz, with a geothermal gradient of 5.38°C/100m; Wangjiadacun geothermal anomaly area is about
0.92 km?, with a geothermal gradient of 2.47°C/100m. Among them, gianjiazhuangzi and Wang-
jiadacun have superior location, great development potential and high Economic value. This paper
provides digital guidance for the rational use of geothermal resources in Wulian County, which
has important application value.
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Figure 1. Traffic location map of survey area
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Figure 2. Topographic map of survey area
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Figure 3. Water system distribution
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Table 1. Statistical table of geothermal gradient in guanshuai Beidian geothermal anomaly area
%=1 BEMZEEMRAREXMEHES TR

LG5 FR(m) F KA 3R (m) E IR A7 (25 m Ab)HbiR C H i A 5 C /100m
82 31 3.00 14.80 2.66
83 33 8.20 14.30 3.25
85 38 1.30 16.00 5.38
86 29 5.50 14.80 2.50
87 38 6.00 16.00 2.22
88 33 1.50 14.80 3.07
90 35 450 14.50 2.00
95 59 11.0 14.0 2.35
H1 33 9.4 14.1 3.70
121 110 13.0 14.3 1.33
122 60 21.0 13.9 1.82
124 43 8.0 14.2 1.25
133 38 15.0 14.4 7.00
134 56 10.0 14.3 4.00
135 40 9.0 14.2 3.07
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Figure 4. F1 and F3 faults determined by inversion resistivity cross section of line 00 and line 300
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Figure 5. Conceptual model of geothermal reservoir in guanshuai Beidian geothermal
anomaly area
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Table 2. Geothermal gradient statistics of dagugou geothermal anomaly area

2. AEAtAFEXMEHER TR

L9 5 FHR(m) KA R (m) 25 m AbHhi C Hb I 45 2 °C /100m
60 33 35 14.3 1.25
61 30 3.0 14.4 3.33
51 36 45 14.5 2.00
48 37 11.0 14.6 2.00
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Continued
47 33 6.0 14.4 1.33
46 40 75 14.3 0.77
64 100 8.0 15.3 0.58
45 59 11.0 14.0 1.56
44 33 9.4 14.1 1.67
99 110 13.0 14.3 1.53
49 60 21.0 13.9 1.18
58 43 8.0 14.2 1.88
65 38 15.0 14.4 1.67
59 56 10.0 14.3 1.72
77 40 9.0 14.2 154
79 39 7.0 14.3 154
78 35 1.0 13.8 1.43
50 35 11.0 14.4 1.25
51 36 45 14.5 2.00
66 50 27.0 14.5 0.56
80 34 10.0 13.9 1.42
53 38 238 14.5 1.74
56 34 7.8 14.4 1.43
62 32 0.9 14.4 2.00
57 35 5.6 15.0 2.00
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Figure 6. Conceptual model of thermal reservoir in dagugou geothermal anomaly area
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Figure 7. Isoline of geothermal gradient and isoline of constant temperature zone in
gianjiazhuang

7. SRR MR E FEL R R FELE

DOI: 10.12677/ag.2021.113028 331

HOERFERTHY


https://doi.org/10.12677/ag.2021.113028

FEAME

-100 -50 0 50

Figure 8. Cross section of EH-4 inversion resistivity
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Figure 9. Conceptual model of gianjiazhuangzi thermal reservoir

9. HERET AT IRE

m 129 a; 2 L] -~ =
e e

Figure 10. Isoline of geothermal gradient and isoline of constant temperature zone in wangjiadacun geo-
thermal anomaly area
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Figure 11. Resistivity curve of EH-4 in wangjiadacun
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Figure 12. Conceptual model of wangjiadacun heat storage
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Table 3. Calculation parameters of each geothermal anomaly area
=3 BFMWASEXITESH %

2K A (m?) D(m) prkg/m® ¢ dkgC 0 t/°C ty’C kg;vm Hm ¢y JkgC Feiicd

- JbiE 479 x10° 200 2600 878 015 7234 127 9777 60 421x10° @b
Kt 2.98 x 10° 50 2700 794 070 2935 127 9951 100 4.21x10° fER#E
B 1.68 x 10° 50 2700 794 070 3960 127 9922 100 421x10° {ERE
EEUN] 0.92 x 10° 100 2700 794 070 405 127 9922 100 421x10° FERIA
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5) BT KA E XA A, AT YR TAE, HHE R & WS s HEAE .

5.3. MR FHREENTE

MR (LA R B A VE ) (GB11615-2010) 2 LA A Lb . RS TR, ke itHESH
nE 4 iR,

Table 4. Calculation results of parameters in each geothermal anomaly area
F 4 BUWARBEXSBHELSR—ER

e Qi (M) Q. (m°) Q. (m?) Qw () Q) QW)
B - bk 1.44 x 10° 6.81 x 10 1.44 x 10° 3.53 x 10" 1.11 x 107 1.46 x 10Y
KV 1.04 x 107 5.00 x 10° 1.04 x 107 7.28 x 10" 1.60 x 10* 8.87 x 10*
BE N 5.88 x 10’ 2.82 x 10 5.88 x 10’ 6.61 x 10 1.45 x 10 8.06 x 10*°
EX N 6.44 x 10 1.55 x 10* 6.44 x 107 7.48 x 10 1.64 x 10 9.12 x 10*

5.4. HFATTREITMN

B ERESHARNA KT I, 43R HEWE I - JbE MR DX G I A RE il /75 1.46 x
10V 3, KT VA H T XA IS EE B 8.87 x 10M ), £R S FE Hh 3 R [X S i I HABE By 8.06 x 10° J,
F KRN AT XA ABAE RN 9.12 x 10™ 0, HEMIFAMETE 1 kg A 2.93 x 107 J Heb, Kp Eik &k
S X B IEE B S bR HE S A 24 T 498, 3.02. 27.51. 31.13 JiMFRUEMEI A IAE .

FH T B PR E A R AT R R, HEe R —isr, & MHERC R . R
HuH 50 DZA40-85 FrdE, Hfl B 1 AR 5 0.15, IXAF DY M = DX H AR A IR A O 219 x
10", 1.33x10MJ, 1.21x10"J, 1.37 x10"J, AHY4T 74.7. 0.453. 4.13. 4.67 JIMIbRiERAI =G .

AR Il FARE EH K AR Ay A, 06 25 A AT 20 R o 5 I — b M B X A TR 4.79
x 10° m?, FAMEJEE 200 m FIEiE R AR 0.15 15, AX HUKEFEN 14,370 5 m®; Kbvghi e
X dth F4 I TE AR 2.98 x 10° m?, #ff B RE 50 m HIFiE 2R 0.7 15, AXHUKGE7E R 1043 15 m®;
R FE R X R FE TRl 1.68 x 10° m®,  #AVi% S 50 m RIS 2 4R 0.7 5, AKX HUKiELTF
Fo4 5880 /i m*; X AMHhHTH XA H AN 0.92 x 10° m?,  #fifJEEE 100 m A% Z 2B % 0.7
5, AXHUKGEAFRN 6440 77 m®e IR F AR XHH% 1 RMAGEIFR, &b - JuikERE Xk
K EA% 500 m¥d i, K VA R AR SR S X R K B A% 120 md i, SR FE X R K B
240 m¥d i, FEIFREEM - JLIEFHE XN 18.25 H m*s K MR ERHIX N 438 i m*; EX K
FH X N 8.76 i mi.
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R AT B T RETT R, B - LR R H XA TFR 787 4K H A 5 X AT JT R 238 4R, 4k
KR XA JT R 1340 4F, E 5NN R XA JTR 735 4F o Hb Ui I & 7 0 X I A7 R LU |
Mo TR AOKRLIRIEANG I, AMEIERIR . WS, R AUKIER BIFR, b 203G oK A K g
TR, BOKIEEEFRR, KIERGE S, 35 N R RER JCETTRA M o BRI, kAT ST R,
W2 B O I B A E, 3 AT RE AR BT SO VE TR E AN S PO SR A I T %

6. &g

DI T AL E . AKSCHBT SRR R GRAE AT, AR XA LA b AR R X3 AL AE A i A8 VR
B, Hh PSRRI ME R G0 AR, MR TR ISR BIRE . wE SRR, L2
P ) AL 44 W ., E G AR A I FE MR B FE v e B T R, FE AN AL IE 1 R R R T,
JEVE R AL 1) R B VR B P Y AN R R P R R o, [k b 4R 1) A4 1) e L R 31 1 BELK A
DNHE TR K BIAF S 1R ROK BT RS 1) — 8 MR f R B o AR YR 7 X1 BB R s DU b R R X D -
JEIEH ST X R VAR X B SR E H R R O E R KA R X . I - B
X: [HFRZ) 4.79 km?, [X P FIHbIE B 4.29°C/100m, i Ei4b Ay 7.00°C/100m, ZAbA A E & - KIEk
AT R AR, g TR IR AR GEOR, R BRI 1500 m UL 1, HEEAMETE 1400 m PRAL 1 bR
N T72.34°C. KA R X HARZ) 0.3 km?, HuiR AR 3.3°C/100m, 521643 K AL v i A4 3 3 [F) 42 1
HEM & B R KT 500 m, HERL G AE 500 m R AL MRy 29.20°C o 8% 5% HE Hi R 7 X« T AR 4T 1.68 km?,
HIEBRE 5.38°C/100m, SZAbIb AR Al it i ey i, K B BRI AN 500 m Ay, HESHVEZE 500 m IRAL )
HIE /9 39.65°C . AN BT H X . AL 0.92 km?, HUIEHSEE 2.47°C/100m, Hvfif THA I 25 1% 1100
m if, HEFHAGETE 1200 m RN 40.5°C. MRS 1) ECRH A bR X, B
BN - AEE R X TR R A, He = AR5 R TETF R S ER, BT EH-4 42 i S IR
(A 3R E 2 800 m, HiSA 800 m LA ik A K F PH 26 R A 35, (HFa i IX Sk ) B AR e b, T
LR FR AR A R PRS00, AR E T RIFAL; 2) PRI R IR, MBI ET . E5K
ST IX, AR RN E R -

SE 3k
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