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COMPREHENSIVE EVALUATION AND SUGGESTIONS FOR DEVELOPMENT
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HANGZHOU-JIAXING-HUZHOU PLAIN
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Abstract: The comprehensive evaluation of hydrothermal resources in Hangzhou-Jiaxing-Huzhou region shows that the
geothermal reserves is 439.18x10™ kJ, with the geothermal fluid storage of 212.22x10% m?, the exploitable geothermal
fluid of 16 864.8x10* m*/a, and the exploitable heat of 2 366.88x10" k]J/a, which can be used for convalescent tour,
geothermal heating and aquaculture. It is suggested that the local authorities should pay equal attention to the protection
of geothermal resources in the process of development and utilization to achieve scientific planning, rational exploitation
and green sustainable development. Besides, the geothermal resources can be combined with the characteristic
agriculture and construction of geological cultural village to form a cascade comprehensive utilization mode, combined
with the abundant shallow geothermal energy resources to form a deep-shallow combination utilization mode, and
combined with clean energy technologies such as heat pump, solar energy and air energy to form a “geothermal +”
compound development mode.
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Fig. 1 Distribution of geothermal resources in Hangjiahu Plain
1A% X3 Bl (study area); 2—HbF#43 [X (geothermal zonation); 3—3%
)= IR 2 (4R (geothermal gradient contour of caprock, “C/hm); 4—
W2 (fault); S—HiFH:  (geothermal well, 25<:<40 C); 6—HiI:
(geothermal well, 40<t<60 °C); 7—Hh#IH: (geothermal well, 60<:<90
°C); FI—TIL-Z 2GR W (Jiangshan-Shaoxing deep fault); F2—1h
4 - ZL (Majin-Wuzhen deep fault); F3— LU -5 )1 3R K Wi 24
(Xiaoshan-Qiuchuan deep fault); F4—2% JI| — ] JH K W7 2L (Xuechuan-
Huzhou major fault); F6—% Ll - # K W% (Changshan-Lizhu major
fault); F7—E b BE KB (Changhua-Putuo major fault); F13—i¥]
M -3 # AW (Huzhou-Jiashan deep fault) ; F14—IK 24— (LR K
%4 (Changxing-Fenghua major fault); 1 2-1—H £ - 1 [ Hi #4 X
(Tongxiang-Pinghu sag geothermal area); I 2 -2—F i (™ i Hi #4 X
(Wangdian uplift geothermal area); I2-3—745 L™ 2 i #4 X (Xushan
bulge geothermal area); 1T 2 -4—1Jk JH % Hb 3 #% (X (Huzhou basin

geothermal area)
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Table 1 Types and basic information of geothermal reservoirs in the study area

ATHLIX Hb I X e S5 il Phg 2 RGN
W& - EEALE IRAR HER(a) iz 1 I 2 003.78 m, kil 62 °C, 7k 2 592 m¥d
(MM2-1) ZERIZIR Am-—2F((b) B2 IHE 2 202.68 m, ki 52 °C, /K& 302.2 m¥d
B fm’iﬂf@ SRR AR E EI 14 2 002,58 m, ki 42 °C, Sk it 507.8 mYd
Al - GRS 2 FRE 2 161.81 m, ki 41 °C, sk 330 m¥d
14 15 BRI IR - - e - - = 3
(MM2-3) MEREFEA  F 4R 2 001.65 m, /KIR 43 °C, /K 273.3 m¥d
o WQO8 J-% 397.9 m, 7kl 30 °C, /K1 809.9 m¥d
M (M2-4) AREERAAIR AR-TAR WQO9 H-¥ 1 596.3 m, /K iRk 41 °C, 7K it 401 m¥d

WQ10 & 1 725.51 m, /K 62 °C, /K3 1 348 m¥/d
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Table 2 Water quality test results of geothermal water in the study area
I B If Bk 2 It FIE 19 w2 w4 WQo08 WQ9 WQ10
JKIRIC 62 52 42 41 43 30 41 62
KAk SO,-HCO;-Cl-Na Cl-Ca:Na  HCO;-Cl-Na-Ca CI-HCOs;-Na CI-HCOs-Na-Ca HCO,-Ca  ClI-HCO;-SO,-Na HCO,;-Na-Ca
pH 6.93 6.46 7.33 8.6 7.19 7.58 6.71 6.66
DS 477755 6328 676 1070.75 1235.45 516 3539 2079.5
WALE, 1.42 0.11 0.03 / 0.14 <0.02 0.21 0.18
TRfERR 39.88 32.60 23.20 52.73 22.80 14.8 31 33.55
B 0.98 0.72 0.02 0.11 0.13 0.02 0.32 0.26
Br- 2.26 2.00 0.40 0.96 1.33 <0.01 2.4 0.1
I- 0.41 0.28 0.07 0.19 0.15 <0.01 0.26 0.03
Fe* 2.04 206 1.7 0 3.83 6 7.97 7.45
Fe* 0.27 11.8 0.2 0.12 <0.04 45 0.15 <0.04
K* 29.32 19 3.28 4.49 9.8 3.83 25.6 40.95
Na* 1393.91 984 130 326.25 226.73 35 880 304.5
Ca* 82.6 918 48.4 228 109.27 78 196 163
Mg 19.2 55.6 20.3 13.33 42.97 12.4 42 37.2
Fe 1.05 11.8 1.9 0.16 2.78 105 8.12 7.45
As 0.01 0.01 0.01 0.01 0.01 <0.004 0.01 0.01
Rn 10.33 165 5.11 R 41.75 0.58 15.5 1145
s <5 90 10 <5 26.67 <5 45 <5
VP <1 15 <1 <1 <1 <1 8 <1
Bk & Gt J G J J G J
PIHR AT W4 TS TS T 5 T TS T T
Li 0.89 0.6 0.09 1.12 0.64 0.03 1.14 0.48
Sr 2.94 31 0.31 1.27 341 0.64 7.9 1.98
Zn <0.01 0.2 0.2 <0.01 <0.01 0.18 48 0.18
Se <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004
iifes Co, 124.85 399 19 ¥ 21.54 16 204 316
Sh <0.004 <0.01 <0.01 <0.004 <0.004 <0.01 <0.01 <0.01
Cu <0.005 0.01 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Ba 0.04 0.09 0.25 1.92 0.63 0.15 0.07 0.14
Cr <0.005 0.36 <0.005 <0.005 <0.005 <0.005 <0.005 0.01
Mn 0.08 3.12 0.09 0.03 0.11 0.32 0.11 0.12
Ni <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007
Ag <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
F 6.38 421 0.91 0.57 0.47 2.3 3.07 3.34
e d <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
[kl <0.002 <0.002 <0.002 <0.005 <0.002 <0.002 <0.002 <0.002
ORI <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Y A% il <0.05 0.14 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Cd <0.0001 <0.001 <0.005 <0.001 <0.001 <0.001 <0.001 <0.001
Pb <0.001 0 0 <0.001 <0.001 <0.001 <0.001 <0.001
Hg <0.0001 0 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
SO 1221.82 825 25.3 1.2 137.28 13.3 560 144
JERTE 285.36 2521 205 111.75 449.82 246 663 560
CoD 1.92 375 0.48 0.85 1.08 0.32 2.08 0.52
cl- 735.36 2609 99 315 377.82 7.2 870 50.5

WS BT Rn Sy Ba/L, HAt 4 mg/L.
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Fig. 2 Zonation of geothermal reservoir by temperature
1—H #4 43 X (geothermal zonation); 2—3# i i & 25 <t <40 C
(temperature 25<1<40 °C); 3—HHIRE 40<1<60 °C(temperature 40 <
<60 C); 4—HAEEIE 60<1<90 C (temperature 60<t<90 °C); 55—k
IR 90<1<150 °C(temperature 90<:<150 °C)

P P TR PRI 235 R (3 3) AT, 558 % Ml [X i 34
fitiit hy 417.6x10" k], HIFRGEAA G AE IR 196.91x10° m?,
MR FT TR H 6 018x10* ma, HuFI K AT FF-%
Pl 1 073.08x10° kJ/a; W JH 3y X P fiF 54
21.58x10" kJ, HEPARARAE A7 0 15.31x10° m?*, A
AT IFReA A 10 846.8x10* m¥Ya, Hi G (A ] JF R # e
1 293.8x10" kJ/a. B 5% IX M # i 5E h 439.18 x
10" kJ, MG A AN 212.22%10° m?, Hi R A AT
TRt M 16 864.8x10° m¥a, B IAT FF R H
2 366.88x10" kJ/a.

(2) MG ARAS ] ST

R F i A ] R P 205 51 (35 4), m] HIF
FEX KK BT, KA 208 & BT
IR RRAE. 3524 X L AOK AT 44 MoK UK RE
PR 7K 45 5 F U A i oK LS P AR R 5 A L
MR R B 4 bR AT FE Aol P K. T H 1 DX 3R
KT i 24 AL EUK oK EUK S AN E TR R
SR SRR A TE AR K AL HEIE K ol A K.

R3I HAFRETENER

Table 3 Evaluation results of geothermal resources

IREJERE PR i/ A HBGRIRAE R, AR R R A T IR A/
FEX WX K TR Y A T A fifi i AR IIREN K Tt K
C km? 10% kJ 10° m® 10* mé-at 10“ kJ-a*
25~40 568.75 6.52 14.77 59.1 418
40~60 318.4 6.61 8.65 34.6 453
2-1a
60~90 121.04 4.36 257 10.3 2.24
% -] 90~150 86.38 4.92 1.38 55 1.96
B 25~40 66.07 10.75 10.51 804 66.97
40~60 297 83.59 47.23 2 862.9 448.28
¢ Mm2-1b
60~90 533.35 251.23 84.82 1582.4 365.33
90~150 23.07 14.19 3.67 544.8 167
25~40 31.09 753 8.49 424 3.04
EEA LT m2-2
40~60 46.92 21.55 12.81 64 8.73
F M m2-3 40~60 20.4 6.35 2.01 8 0.82
S XA 417.6 196.91 6018 1 073.08
25~40 15.05 2.34 3.25 3664.1 213.79
T 7 m2-4 40~60 54.32 18.49 11.73 4072 516.5
W
60~90 1.54 0.75 0.33 3110.7 563.51
XA 21.58 15.31 10 846.8 12938
WX AT 439.18 212.22 16 864.8 2 366.88
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Table 4 Evaluation of geothermal water usages
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Table 5 Development and utilization Evaluation of geothermal resources
FTELIX RS IX BRI L5347 BYFHSRKE 4 iy ity
il & 11 B %% IV 4% Bk &k TR
7% FIEMNE Ve J PR AV R (TR )
Al V4 BERRIK TR I AR o) FRAE
M N F IENERE B UK Bk &0k RWET I U FAER

e MY, $UK,60<t<90 °C; VYL, IRHUK ,40<t<60 °C; VI, IR/K,25<t<40 C.

4 FEFAENSEIL
4.1 HIREFIRFF LT AIEGD

(DIFER I X5

AV BT, R TR X R U A
FI XA, TEWER 5. iR ATH WY X BT 5 Y
JB& TR IR YR, 57 % X A (AT 72 T i [X
T X 2 MR AR AT T i DX EROK R 2
SR HRK GRBOK POUKIEA . s BOK K R, &
A ZFA 255, BT Tk ey 7 7% R EEmE Rl A
B KSR A

(2) 17 REVHHERK 25 A

DA A T R SR PR 45 SR 0 SR, S IR (b
PGEVR VAN 7 7k S Al BRLEE ) (DZIT 0331—2020)
G A TAIFFE X B T REVEHES S VEA , 45
=k 6.7 iR,

*F 6 FRHEITMH
Table 6 Evaluation of annual emission reduction
L. B4 Cco SO NO, PSR Db AN
K ‘/] P S %(%Jﬁﬁi
FRifEsE IHE I HER IHE IHE
biBA| 73.59 175.60 1.25 0.44 0.59
4 61.04 145.64 1.04 0.37 0.49
At 134.63 321.24 2.29 0.81 1.08

AR 10 ta.
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Table 7 Evaluation of annual savings in pollution control

1THUX COiRBHYY SO IRHHTY  NOJAHEZ: BIF Bk AifnRish

WM 17 559.69  1376.22 1 059.76 471.01

2% 14564.00 1141.44 878.97 390.65

41t 3212369 251766 1938.73 861.66
AT JT G a.

H#26.7 AIA, AR bR AR ] R i 4RI &
IR 58 X N A AT 5 945 0K 134.63x10* 5 B4 AT
W CO, SMRHER & 321.24x10% v, 5 ZAH N VA FE 2}
32 123.69 Jiut; EAERED SO, SAAHE R 2.29x10% ¢,
ARG TR 2 517.66 J1 0 ; BEAE AT NOy HEfik
i 0.81x10% t, AN IR FL TR 1 938.73 Jiot; B4 AT
WD TR OB AR HE R 1.08x10% £, 1T ZAH I 1A F AR
861.66 Ji JL.

42 MEEIREFEF FAEIL

WL 32 50 S JBE XS W7 VT4 B8 R ol =F & A 3t
X, A MG o N 2 e AR R 10 5
B Ry B — . ARG A & T 200 b PR BT A Kk
SR Sl AN RSEI A B A R SR s A b A
IKARAE T B 77 5 b RO Bl R i, A B 5 11
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1 R AT BT R BBk L A R BESE XA
R A, Bl 2R PR A2 2, I ACHATTA 1 AR T
- LS T8 | DX AN 2 VD125 i LU T
) H TG, k20 i g MR B B PP DS KF
MENVRL 2 S BT [ A R B e e
BRI AE S IRBE g, SEER T RESE I k(0 2 .

)P e ot A DX 989 P T AT i i U A DX SR
FAEES, FE24T 0 S AT . i B A
DL, BARROLILE TTRIK & R4, B BhikilE5E
WAFRA R, P B AR AR SR P Ak
T RIS, M HOK AR LS, K A i 24, i
BORMIIREH T IR {H.

RS DX BT A R T S Az . SR T ey O
AT A I 20 20 AR K RE ) 25 S 80K, 3 70
PO AR K IR (IR 1), B— R 1 Hu A
IRAE A BRSO LA TR R B A e SRR (A
ok, TS G AR . FrEAol . MBS 2t
B, TEMERETT ARSI, QTR ity s PRk AT R P i) 42
Heph g, A A M B , P TR R
VEIBTT S, 3o, BT It DX 2= M AR e 2 A
BB 2 AT L S K A st PRI IO R T 2
B TR AR, AN, HRET IR A T KR ik AT
EEIAER CRHABERR (2= RO S TR T AE T,
AR YR i+ AT R AR

5 i

FEC AW R A SRS E 8 XA R X
IKAFI PR L5 BV A5 A58 AT

(D)5 DX b A BT A A R 439.18x10™ k), #h
PR AERE R 212.22x10° m?, Hb B AR T TRy
16 864.8x10* m*/a, HuFFIART T RIMEH 2 366.88x
10 kJ/a, FEAIA T 55 4 MUK A 57 %11 Fat B A &
7 T ST T AN T 524 X XN S EROK T iy

ALK G A UK RS TR TR
b E 5 A5 L™ R R OK AT K SR

(2)WF5% X G YR R AT AT U5, b Bk K o
BT, B 2R # 4y , AT TR IR T % A |
K7 FEH A AR AR T TR 2T &, AR
AT ABRIE 134.63x10* t, I/ CO, SUAHEAEE321.24x
10* t, Y /b SO, SARHE R 2.29%10* t, 1§ /b NO, fEjik
it 0.81x10* t, Jl /B P2 R R HEAE 1.08%10° t, 154
YR A 3.74 20T,

(35T XK P BT P K BT K i KR A5
el 7 NG KB R N )i R i N NS Ll
PAEEG ARl TSR SR i b, T B g 25
AR, AN A XN FE 1R )2 R EE VTR E
A G R AR, 45 IR AR CRFHBBR AR (5
TEEH ARG TS RBIRE AR TE i b+ & & T Kb

(4) H T Y50 T R P AR IR 5 R4 9
A I o 1 — A4 i A B B AT AN ISR, A8
BRI A BRTF &, [R5 N HOCHR i A=
EOSZN USRI S ER S5 AN ES S oo
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