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Abstract: Due to the superiority of high energy efficiency and environmental friendliness, shallow geothermal resources have been
widely applied in recent years in China. Geological conditions, characteristics of shallow geotemperature field and thermophysical
parameters of rocks and soils are important parameters for shallow geothermal resources. Based on relevant research on nationwide

investigation and evaluation of shallow geothermal energy resources in 31 provincial capital cities in China, the authors evaluated
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the characteristics, resources and regional development planning of shallow geothermal resources in China. The results show that, in
constant temperature zone, feature temperature is mostly affected by solar radiation, and the trend of buried depth is opposite to
temperature change. What’ s more, thermal conductivity of soils and rocks is obviously influenced by lithology. The most important
application of shallow geothermal resources is for heating and cooling in buildings. Over 80% of the provincial capital cities are
suitable for shallow geothermal utilization and annual exploitable shallow geothermal resources of 31 provincial capital cities are
equivalent to 280 million tons of standard coal, which is abundant for heating and cooling. Considering the way of utilization and
the level of demand, the authors divided whole China into four types of areas, i.c., centralized utilization area (both heating and
cooling), distributed utilization area (both heating and cooling), distributed utilization area only for heating and distributed
utilization area only for cooling. The development and utilization of shallow geothermal resources are of great significance for
promoting the development of China's green, low—carbon and energy—saving urbanization and can also solve the problem of winter

smog in the Beijing—Tianjin—Hebei region and satisfy the demand of heating in winter in cities of southern China..
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evaluation
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Fig. 1 The variation of geotemperature with depth in typical geotemperature monitoring holes
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Table 2 Locations and parameters for different ground temperature monitoring sites
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FifF 9.94x10" / / 6.89x107 6.99%107 6.89%107 6.99%107
R 1.50x10™ 0 0 2.10x107 2.27x107 2.10x107 227x107
it 1.63x10" 2.71x10° 5.42x10° 2.46x10° 3.25x10° 1.82x10° 2.49x10°
MT 2.63x10" 3.81x10° / 1.97x107 / 1.80x107 /
)M 8.08x10™ 1.35x10° 3.37x10° 1.13x10’ 2.46x10" 1.14x107 2.50x10’
AN 1.80x10™ 0 0 1.78x10° / 1.78x10° /
it 2.21x10' 6.71x10 3.41x107 6.45x10° 4.62x10° 6.40x10° 4.57x10°
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HORZIR®,

T2 HUPABE VA B R A RRE AT AR5, 20301
A U IR AT P A R 3 2 R P A AR
Je A PP B P L R B AR R RE . TR AR
AE BT IR FLAE 20 DX A L)L 0 Sl R AT T2 M A
REAT AR 2 M I BE R A R0 . ML IR 3R
G SR AR A TR AR Z H BT IROT R A
T ELPEPEAN B BERE L, 2545 3T KRN A s AR
RAGARARIN AR BCRAF I o o, %7
S 1t RO AR G T T R T R AR R
RGN B DI, Fie M i TR PR R G i)
AR SR X T b IR A R AN TS
R 7 PR IR A8 G B Y X, 4%
T K PRI R G A AR R 5 i
TR IR IR RGN T K PRI R G

B AR B DX, )27 PR e R i PR iy
R0 2/3 F1 ML T 7K R AR A BT 1 173 R4 T AT
o MR A RZ M BRI AT B 25 A 2 Y
- bR R DL B B i ¥4 B e, AR b i T
AEWZ AV T AR, AT 2 M AT IS PR (F
P 20173 27555 ,2017).
522 F RS

HRAE 3148 Sk T 1 )2 M A RE T R R A VRN
ZEIE(F4)99( TN ,2010) , 3 31 48 bk
200 m LAVRIAZ N 2.21x10°kI/°C, Hi R K JEHGE
R H BT RN 6.71x10' kW , & Z i il %
3.41x10" kKW ; M3 A M YR AL 2R 40 5 R4 iR ) 8 Ry
6.45x10°kW , 2 Z= 4 i) 4y 4,62 10°kW o iR
ARG DRI 2 H 5 6.40x10°kW, £ T
4.57x10°kW,

x5 2EN M EAETREMAEFC/MMERRHTEERCE
Table 5 Summary of the calculation of potentials evaluation results of shallow geothermal resources of provincial capital
cities in China

R AU AR R4 11 A m?

M 3RS FOE AR AR TR A m?

MG ASERE RN V4 THI A m®

Wi

HEHA KA HEHIA ATR{HE HAEHIA K R{ERE
(i 3.50%10° 7.14x10° 1.12x10’ 5.52x10° 1.47x107 6.24%10°
brg / 7.20x10° 8.76x10" / 7.28x10°
W IR VB 2.30%107 5.25%10° 1.56x10% 4.76x10” 1.36x10° 4.13%10’
IR Rl 1.34%x107 9.63x10° 8.66x107 3.78x107 7.33%107 3.13x10’
IER Y s 1.72x10% 1.11x10® 2.06x10® 9.81x10’ 2.72x10 1.48x10°
K 0 0 1.26x10% 9.54x107 1.26x10% 9.54x10’
bALE 1.21x10% 8.22x107 3.55x10® 2.74x10% 3.69x10° 2.92x10
N 1.47x10’ 7.44x10° 2.73x10® 1.23x10% 1.31x10% 5.67x107
2% 3.52x107 1.63x107 4.11x10* 1.12x10% 3.96x10° 1.09x10®
Jbi 2.72x10® 1.63x10® 1.33x10° 7.96x10® 1.60x10° 9.59x10®
FKid 1.01x107 8.04x10° 1.26x10° 1.34x10° 1.26x10° 1.34x10°
K JE 6.49x10° 3.90x10° 1.47x10% 7.73x107 1.40x10* 7.40%107
RS 8.67x107 6.08x10” 2.62x10% 2.64x10% 2.93x10 2.29x10
H M 8.18x107 6.13x107 1.21x10% 2.06x10% 1.14x10® 1.66x10*
b 3] 2.06x107 1.31x107 1.91x10% 1.06x10* 1.48x10® 8.21x107
AEE 7.13%x10° 5.35%10° 2.14x10% 1.83x10% 1.45x10° 1.25x10
EL B 9.34x10° 5.84x10° 1.28x10® 1.47x10® 7.48%107 1.09x10®
bag 8! 5.10x10° 3.57x10° 1.17x10® 1.17x10® 9.57x107 9.52x107
Bt 1.04x10° 9.57x10° 2.49x10°% 3.79x10® 2.36x10° 3.61x10%
D% 3.80%10’ 1.93x10’ 1.60x10° 1.77x10% 1.48x10" 1.57x10
Be M 8.55%10° 6.11x10° 1.44x10% 1.76x10% 1.43x10 1.73x10°
Kb 2.12x10° 2.80x10° 1.83x10® 3.68x10® 1.86x10° 3.71x10
EW 431x10° 2.95x10° 6.01x10® 7.06x10® 5.54x10® 6.50x10°
il 0 0 2.59x10° 5.49x10® 2.59x10° 5.49x10*
=) 8.37x10° 5.58x10° 1.17x10® 1.69x10® 8.84x107 1.26x10°
B3 / / 4.64x10° 1.45x10° 4.64x10° 1.45%10°
GiN 0 0 2.10x10°% 3.79x10® 2.10x10° 3.79x10°
AN 3.39x10° 1.08x107 3.08x107 6.50x10’ 2.28x10’ 4.98x10”
M 5.29%107 / 2.73x10% / 3.26x10° /
)M 1.92x10° 8.42x10° 1.62x10* 6.16x10% 1.63x10% 6.24x10"
W 0 0 1.97x10’ / 1.97x10’ /
il 1.00x10° 6.22x10° 8.26x10° 9.07x10° 8.21x10° 8.86x10°
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H AT, 7 J2 M P RE ¢ 5 2 22 FH T e s AR g A
WV o FRE 31 Sk N KR RE E 5
AIIA AR 1.00x10°m?, 2 ZEn] IR R FA 6.22%
10° m?; Hb B A5 b R PR 2R B0 5 2 T o v T AL
8.26x10°m’, & = Al LR M 1K 9.07x10° m?, ML YA
PR RGHE B0 HA TR 8.21x10°m?, &= n fit
BE TR 8.86x10°m* (£ 5)

F IR R A TR KA, I AE AT
A A] B2 $RIZ IS 1T REAL HL R AN, IR R (45 & REAE T4
) (GB/T2589-2008 ) HH JFRE AT 3 22 8%, LA KL %
JESRIE S IORE RN, 2 E 31 M SR 2
HiARE B IR AR AT R T A AR 2.8 42 ¢, TR
RFRHERE 4.67 42t FT A AL A ¥4 $2 4L 3= 5 1 fg
itz

6 1 &

e EAE PP A SRRl b 42 A O 2 R
JEE SRt 2 [E] O A AR AR R T IX L 24 HOR)
DX A Z Az DR U v X 4 2 (18]

6). AAFAE R X AN FE TS L 2R L IT
B TR B RIS LR A M X, A4 S ORI
X F A AL AL KT R IR A4
S R X LS B b X K 6 M X 44 T kA T
A L AR A A, 452 b B X 3 T
H T 7K S AE AT 280 A P SRR I X R, e 748 2
PHE TR A, B LA 5 43R X A
PRI 2T A PR SE L/ NI A TF R A
SIB A TR K A0 T 25 JC AL P IL A4
X 75 TR 12 LK, 11X B 2 o i/, A A %
Tl BTN A B (R RE 5 A0 B Z v IX
S35 T R R P A M X, 16X A T R
/N, BTG R A (R4 ,2016).
7 45

(1) 7% 2 P BEFF 5 R 4% 1 22 S A5 1 M
R A DL RIS G2 AT 45 T 22 OB . b 3 10T 200
mVRIE P L USSP 2R 2 0 T O T 250 7T
B X, A S S MR T, SR AR PR T A AL

f/‘

?ij ko

e

[ &sgdhrmx
SEENHFIAX
IIHERA TR

[ ABaE SRR X

km50 0 100 400km
[ ]

6 Him i Z AR AE T A A HI X 3 [

Fig.6 Regional planning for utilization and development of shallow geothermal resources in China
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Mo FE TR Bl DX R P i 305 L 2 A B S
Wi g A, fE IR A TSGR S5 SR A AR M . &
IRBZ R R I G, AS R 25 A i ] 28 A
AT Y I E AR, RRRBURAE .

(2) R v J2 H P A 9% U R 22 SR (L g
AV o 314N S0 R 172 AT AR (5 PR X T
TG 62% ) ANGE B R /K IR IIE R G I A A,
XFF A I R G0 HAH 18% 1 HL BRI B &
FIH . 4 31444 233k v )2 Hh P RE B¢ R B A ]
TR BT EARER 2.8 42 ¢, "R AUAREIE 4.67 12 ¢,
A A AR A PR A A BB IR A A . FEIE
PR SR b, 4R 5 = 7 SR AR B A 4 [ 1
R AR AR TR R IX AR BRI X i A 22
BERE DRI B R X 426

(3) 7R )2 M IR BEIE B vz, HLIT & A X 4
ghrb E Sk AR T RE RS T A R R D
M IX 4 2 55 5 R Py 3T 4 R IR 2 ) i EL AT o B

BT : R 42 B AR TR R AR 1R T E &
A Kk M AL BB B BT B YR AR
By IR E A S B K SO B ER R M
FRIEAXFHANFTRR KA ERALIAETELME
FARNRE XEZHE X EET N,

@ hetp: // www.mohurd.gov.cn / wjfb / 201707 / £20170731_
232796.html

@ b TR 2 5 7K S 5T PR A5 b S S 9. 4 4 T
HJZ MR BRI A TN 5 B AT TR A, 2015.

O [F M AT IRER — A AR AE 231 sCdE 2012, R W

@ b BT A SRy 4 T T VR bR BRI A AN K G
FIHEAREER, 2012

@ b TR A g 7K S TR EE b ST ST 4 AR e T
W2 HR R A TEN SR GRS S, 2015,

O K st PRI AT R BT B, KT 2 s A T I A0
T, 2012.
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