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Abstract: By analyzing 6 month comparative geothermal observations in 3 wells
at Shahe, Wenquan and Wusu stations, respectively, we conclude that the data
obtained from the six observational instruments in these stations are reliable.
The observations at the same depth of the Shahe and Wenquan well show that
the overall trend and pattern, and even details, of the observed temperature
variations are the same, and the correlation coefficient of these observations is
close to 1. In the Wusu well the observation curves at the two depths of 250 m
and 700 m are overall the same, but some details of the observations are defer-
ent due to the sensors being at different depth. This article summarizes the spe
cific operation method of installing two sets of digital thermometers in the same
well for comparative observation, and solves the difficulty in excluding the irr
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strument trouble when abnormal observations appear.

Key words: comparative observation; digital thermometer; normal geothermal

variation; correlation
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Fig. 1 Temperature observations from six sensors. (a Shahe station; (b) Wenquan station; (¢) Wusu station
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Observations (a) and linearly fitted trends (b) from the two sensors at Shahe station
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Table 1 Variation of temperature from 2009- 02 20 to 2009 03 13 at W enquan st ation
& B i ] ( BT) 152 504 IR 519
s 43 I EME/ C A C Y REHE/C BE/ T BES
2009 02-20 21: 01 14. 0399 14. 0432
22:47 14. 0387 0.0012 ! 14. 0420 0.0012 1
2009 02-21 01: 14 14.0395 0.0008 1 14.0427 0. 0007 1
03: 48 14. 0388 0.0007 | 14. 0422 0. 0005 i
04: 41 14.0390 0.0002 1 14. 0423 0.0001 1
05: 39 14. 0388 0.0002 1 14. 0422 0.0001 1
07:52 14. 0394 0. 0006 1 14. 0425 0.0003 1
10: 47 14. 0388 0. 0006 ! 14. 0421 0. 0004 !
2009 02-28 02: 42 14.0396 14.0431
05: 09 14. 0404 0.0008 1 14.0439 0.0008 1
07:32 14. 0400 0. 0004 ! 14. 0435 0.0004 1
08: 16 14.0404 0.0004 1 14.0439 0. 0004 1
13:32 14.0403 0.0001 ! 14.0437 0.0002 1
18: 34 14.0411 0.0008 1 14. 0445 0.0008 1
2009 03-01 00: 07 14.0411 14. 0444
00: 58 14. 0409 0.0002 ! 14. 0443 0.0001 !
2009 03-01 23:28 14. 0415 14. 0450
2009 03-02 07: 44 14. 0407 0.0008 ! 14. 0441 0. 0009 !
11: 46 14. 0412 - 0.0005 1 14. 0446 - 0.0005 1
14: 34 14. 0408 0. 0004 ! 14. 0442 0.0004 1
23: 09 14.0407 14.0442
2009 03-02 00: 42 14.0413 0.0006 1 14. 0447 0.0005 1
2009 03-03 03: 11 14. 0409 0.0004 | 14. 0443 0. 0004 i
12: 29 14. 0422 0.0013 1 14. 0455 0.0012 1
2009 0312 06: 14 14. 0448 14. 0481
09: 39 14. 0444 0. 0004 ! 14. 0478 0.0003 !
2009 0312 12:25 14. 0444 14. 0479
14: 23 14. 0453 0.0009 1 14. 0487 0.0008 1
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Fig. 6 Observations from 2009 05 27 to 2009- 05 30 at Wenquan station
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Table 2 T emperature variation from 2009 05 27 to 2009 05 30 at W enquan station

= A IS 5] ( BT) L1835 504 1845 519

i 4y WREEM/C B/ T B REM/C AL C AR

2009 05-27 09: 45 14. 0604 14.0594
10: 27 14. 0595 0.0009 | 14.0585 0.0009 '
10: 40 14. 0596 0.0001 1 14. 0586 0.0001 1
11:59 14.0588 0.0008 ! 14.0580 0. 0006 !
14: 19 14. 0594 0. 0006 1 14. 0586 0.0006 1
15: 17 14. 0589 0.0005 ! 14. 0580 0.0006 '
18:47 14.0598 0.0009 1 14.0589 0. 0009 t
22: 00 14. 0580 0.0018 | 14.0572 0.0017 '

2009 0528 00: 14 14. 0589 0.0009 1 14. 0580 0.0008 1
03: 32 14. 0581 0.0008 ! 14.0572 0.0008 !
04: 04 14. 0584 0. 0003 1 14.0575 0. 0003 1
04: 37 14. 0579 0.0005 | 14.0571 0. 0004 '
07:28 14. 0587 0.0008 1 14.0577 0.0006 t
10: 21 14. 0572 0.0015 | 14.0564 0.0013 '
12: 37 14. 0581 0.0009 1 14.0573 0.0009 1
16: 14 14. 0574 0. 0007 ' 14. 0565 0.0008 '
21: 38 14.0590 0.0016 1 14.0580 0.0015 1

2009 0529 00: 10 14. 0584 0. 0006 | 14.0575 0.0005 '
12: 37 14. 0602 0.0018 1 14.0592 0.0017 t
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Fig.7 Observations from 2009 0+t 01 to 20090410 at Wusu station
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SRTH IR P LU AR 2 28 681 K, (HE'EFHR I FRIETEGR 2L, B2 2 B 34 40 4 2138 & =i {8
40.6069 C(F+i# 0.1109 C). BEHL ST 681 L4 T B3 41.9619 C( B4 0.0088 C).

WA T3 X FER) Gl B I, AT DASK I (007 V2 ATo08 ELOW,  BITAT DAAE
250 —700 m VRFE O N 23— Bk, RENE W ELRXBIR ERAER N B, A
HEAT [FJ2 X6 WL, I PR S s IR b 2 R 28 8 1202 — 8.
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ASCHAT T 3ANHIIR Gl (o L 88— AN BreE S5 P B [FR0IZ A7 250 m
1700 m), Z AR R S0 IR IEEI 20 AL 55, HE SR A AR AR/ B S LR
RE), B IHR B K E Sh 52 B 5, H 3 A 45 32 B2 b R KT B ] )
HAL(PW &) . BN 3 ASASE AL LT LU R o Hr, #3 BIBA R —2E AR

1) SR & FD IR & XU s 1 iR FE SR AR A B AR T A T = AEGET T R S —
|, W F R A REEAE S, B WA REEE T 1, LR R
F— 20 M5 % REAS 2 AT 52 00 52 I Bkt

2) RS E TR KIS B0 i SR U S A R S N, FLR AR SR N A
0.0003°C/ K. FEIXFE I FLEEATHLM,  BRAsE MM 247 IR A 0.000 1 °C IPRIE IES: AR 1,
EIEE N AT b s N

3) TR KR AR I FErp (VDI 6, I AR AR S o fE4H 0 AR INE R, (H
T AT A e — B, IR PRI 22 S A 52 BT R 2 Mg RE. 0 T ROK oK R E
FIC 2% Gk 2B PR 2R, CEIR SR E S W0 A7 A [R5 S g0 AR (40 2553 250 —
700 m).

4) X LT P, 0 SRS IR AR AR A S e, BRI Tl A —
S FLAC SR )RR BEOREE I LR A R I, X R AR B RN, 2 LA S
NI %A i 5| SRR AR Ah. 0 T e 5T e L Bl A2 ) B8R B i) (1500 R, AT LR A
PR LN R BUE [F)— R PE AT 06 EE I, 3 S A Wi i ] Sk )i A RO v

78, 1988, HFAZNS MM 5 R ATIR] C) I HseiG S 5e i) SCR. dbnt: MR kG, (4): 85-92.
faR4e, ZRAARR, 2EFEPE. 2008. = CRTIEAX AR FIRFE M7 R ERESAETF L) . MR 5L, 31(3): 279- 283.
EH#H, MR, A7 1994, ARG GRS BE R BERE 1A 1] MR AR, 16(3ET) . 148-152.

R, TR, £E. 2009, HAIEWESIRFERIIAL]]. R, 29(3): 109-116.
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