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Abstract

This paper adopts the observation data of two sets of DLZ-1 type water thermometers from the fluid
observation wells of Huichang Seismic Station of Ganzhou Seismic Monitoring Center Station and two
sets of the same model water thermometers installed and operated in the Jiangxi Province Catastro-
phe Prevention Project. It compares and analyzes the long-term stability, continuity rate and com-
pleteness rate, variation range, mean square deviation and the number of out-of-tolerance data of the
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data since 2021. Meanwhile, it selects the variation curve shapes of the instruments under typical in-
terferences, with the aim of improving the observation quality of water temperature data and provid-
ing more effective and reliable precursory information for earthquake observation.
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2B T2 BB Rl A el L, 2 B HRE A BN (25.606°N, 115.775°E), SriLdbjE, Lk
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N R NI s 2 B R RAL T 2018 4E, i DA SR YT I A Bh 8T e BE . 0~6.5 m, hFLAL
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Figure 1. Columnar diagram of Huichang well borehole
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P EHURT RS B IR R SR P B 0 2, H1 300 m HLAB 2R3, AKIRAER Sk 225 VR B 43 il F2: 270 m.
273m, FEHARIEFWN: 44HEE: 0.0001°C, WEHRE: T 0.05°C, WEJEH: 0~100C, FaEtk:
KHI/NF 0.001°C (—4F), #HI/NT 0.0001°C (—K)o ENFEATEARUIT: RFEZFR: 1K/ 5580, B
25 220 (1% +10%) V, Eift 12 (1% +10%) V, Z/EHfANTIH, BiEFHAEE: KT 6 MH. X
ELIORI 41, 10/100 m HI&E M, CHF TCP/IP Pril; HA RI-45 F1 RS-232 i@ {54211, >(HF WEB. FTP
i RE S V5 R B, SRR R I RE . FHL TAERSE: L N-20°C~+50°C, AHXHE /T 85%.

TLVE4 B Bhe TAEDH Sus I, 2024 45 10 AfES BIFFE—H OARRERZHE T 2 BHALS
HARIZ AT K IRACGEAT AT X LE IR, KB (A BYRSk 22 B IRFEH400 260 m, 5 o JZ2 7K (F) ASFE [A] —#
FESEEE, AR T A — W & KB AL, AT EAT X BRI A 28 B AT 00, AR R e i DX G ) a0 b e
HIR R E 2.5°C~3.5°C/100 m {5, 0.25°C~0.35°C [l 22 47 & S b Wil 25 SR & 3G Fl . 14 Tl
I EE, 58REAEELINER, BIRINFNE, SWSHACE LM, (X3ETIER.

3. WMEHESTEE R
3.1 {UEEKHIREEY

2B ZKL SO uE 5, T 2021 4F 9 H4e3217 1 2 & DLZ-1 BUKIRA . ARSCER T 2021 4
9 A 1 H—2025 46 A 20 H F Il s PE7KIRAOUI B H B8, KT IRDREE R U0 s A8 10 dh 2k dn
2 fis, DOGREIR RN, RE A, SR E R TOE KR E MR b5 0.0010°C . IMEZNZS AL
IR HZ KR ME(F) B f JF 4 25.9438°C _E 713 26.0338°C, it 4 4Eif[A] L7+ 0.0900°C, _EJtigZ HE
219 6.4841x10°C, fxfifH 26.4521°C; 1= /KiRMME (F) T4k 25.9121°C R[5 %) 25.8998°C, T 4 4F
] R B4 0.0123°C, TR H54)°h-8.8616 x 1079°C, #x il 26.0751°C. ¥RJ2. /2 /KR ih £k K 5 30
BT IEAR—E, BIEAE 2023 45 8 A 10 Hal—EHAT ETHRE, Wakes R, Bl —&8feE
7 26.0365°C (/£ 2).

3.2. (LERMMEXTEE 4
BRI DT 2024 4 10 A 11 HIL7EE EREE TR H Sog e 24 Ki217 1 2 & DLZ-1
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Figure 2. Dynamic variation curve of monthly average water temperature F of Huichang well ((a) Upper layer water temper-
ature; (b) Middle layer water temperature)
2. EHKIE F ANESSTRENZ(() ZEKE; (b) FEKER)

RUKIRA o KA 2% G, BmaT PR, ZBRAN B B 5 5 KGR 5 s Rk e, 1EHL 7 2024 4F 10
H 12 H~2025 4 6 H 20 HW#dE, Lt &IESaE 3 fs. KIRA(A) B ITAE 25.6140°C EFHE
25.6207°C, _ETFT#10.0067°C, _ETFlRHEZN 2.7572 x 10°°C; /KIEAX(B) H T 4H 25.6140°C _ETF
F] 25.6214°C, LTI T#0.0074°C, ETH#EFEHHZN 3.0452 x 10°5°C.,

WIZITAKIRSGNE (A B) 542 B I Z/KIRIME (F) RIS [ Bt b 2R, A S 2 tb i, LB
PGSR R B S, ARG B B KO 0.0122°C, ERIE S BN — B (BMEEARER], KIRI(B)
MEZ (14 4) . FEF AT RS [R]E IS SO BAHTHRILR, KR AR AR AE AR, &) BRI R A e k)
2R AR, T 5] AL A IIE AR A [8] . AKIRINME B 224 . W47 LAk, K IR IIE B 14 2 R iy,
5518 LTt .

JE B IR ER, R A, IR E KRR KN 0.0176°C, HZ/KiE AN 0.0133°C, 7Kl
IR E N 2R, REFER R E Ao, R H SRR SBEIEARE .

AT AN B I A R A SR B R ) 5] N 99.8953% A1 99.3403% (TN 1), ZKIRAN (F)I%E S 2 s i 1%
EEXLI AR A (A B), 58 % 2 A T8 EEWLIIN ) 2 BKIRAC (AL B)o ARIE KR ACEHE ot 2 9F 40 48
b, IERAEMEAT I 2 EKIRAC(F) B 535 77 2580, (HR 7 3 R AN U 2 (i 2), HuR <3+
PO A 2 Rk, B A LR B R . BRI HoAt B g T R B I AN
FHHHEESE.

3.3. ZETHKRIMTEUES
3.3.1. KB EHEPE

2. Bl 3 pw, AKiRA(F) B 230817 R, EIEEZ R BILREE . B SHER . 2025
1 H 12 H~1 H 20 H, KiRMU(F) LRSS KETERA, 1 H 12 H 16:26~19:08 % /Z/Kii N
0.0070°C, 1 H 20 H 20:47~23:59 ¥R JZ/KiE 6=, FAIEEZ) 0.0073°C. [FKf 1 H 12 [ 16:28~20:12
HZ KR R %2 0.0050°C, 1 H 20 H 20:53~23:59 H1)Z/Ki 4RI, MEFEL) 0.0048°C (4] 5). Zrflaik
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Figure 3. Dynamic variation curve of daily average water temperature F of Huichang well ((a) Upper layer water temperature;
(b) Middle layer water temperature)
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Figure 4. Dynamic variation curve of daily average water temperature A/B of Huichang well
E 4. £EHKIE A, B B¥ESIST LM%

Table 1. Statistical table of instrument operation

=1L UFEEITRRG R

R & =20 Mri S Y Kb B AR (%) e (%)
1 KA (kiaeT) A DLZ-1 4312 2024/10/12-2025/6/20 99.7944  99.7729
2 KiEf(iatr) B DLZ-1 4312 2024/10/12-2025/6/20 99.7892  99.7586
3 KA F DLZ-1 4312 2024/10/12-2025/6/20 99.8953  99.3403
4 KA F DLZ-1 4311 2024/10/12-2025/6/20 99.8953  99.3403

Table 2. Comparison of data quality evaluation indexes of water thermometers
= 2. KRBUEREITNIRIRXTEL

auiis WA W B R it BE Wiz BEG BN
36002 A 4312 DLZ-1 fE#RRA LA M (i21T) 25.6183 0.0023 11
36002 B 4312 DLZ-1 fE#RRA LA M (i21T) 25.6174 0.0023 39
36002 F 4311 DLZ-1 {45 i A r & WA 26.0309 0.0003 113
36002 F 4312 DLZ-1 fE #5 A im A 25 A X 25.9014 0.0003 97

TAENAHEE, NS SRR, RO BN WM K E IR, ()5 S e Aa i e
PERCZ R IR A s BRI IR A 2 — R ENUCE A, S ECE AR, B SRR
TEHIM WA o PREAT AL B AR SRR S K 1, AL TR AR, EHLS2W) th mT RE 5L #
i WU R [9] . UK AINLGR . MR MR IR R G, RAHR R TAEE T IR LS 2 1 AT LA 2K
B 1k EUAZI ) 1) R, ] SR WAL LA B REAT IR, 2 TR

3.3.2. KBUEHEPE

2024 43 H 25 H~3 H 26 H, &EHKEF)HZEEBRT, MELRERE “L” BN, 2k
W R R R KR 20 0.1630°C, 127K IRZ) 0.0871°C (1] 6) Zerbadli TAE N AHEE RIL, /KBRS
SRR RAAENE Em A, HERR S KR IR . KR A E ML UK B T 2
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Figure 5. Hour variation curve of main unit fault of water thermometer F ((a) Upper layer water temperature; (b) Middle layer
water temperature)
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Figure 6. Minute variation curve of thunder strike fault of water thermometer F ((a) Upper layer water temperature; (b) Middle
layer water temperature)

6. KRN F BEHPES HEZHHLZ((2) XEKE; (b) FEKE)

T b ER A B U 2 38 I AL R A R A NS HE S AT B AL, M E SNBSS ENL R R, &R
K, SiERENEIEE RS, BN EEE e, g S W e F R0 E T T8 E R
F#[9].
3.3.3. FKIE {4t A S pE

2024 4 12 BHFRHEShER, BHERBE L, KIEAX(A)E 12 A 2 A, KIEAXB)E 12 A 4 Ho 5007
AR ER BRG] 7), BER BRI E BRI & TR G T, IR RE YRt T, A B D)
R R AR, KR BRI T, WTRE S S BUK IR B WA B S .
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Figure 7. Minute variation curve of power supply failure of water thermometer A/B
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(1) BEM LS B 2021 FH U2 BEETH 2 & DLZ-1 BUKIRACE A F), B HFEALE, KHE
FUE P ER KR e EAE, WIS R ERE, FERER TSR, B2 FEK
TR ARSI A—5, (AR B IESRMREKR, X35 Z 2 BREN N TS 88 - 4E
Rk, WAEHEIR,

(2) £ B3 2024 £ ERBEVE TR H MRIT G235 WRIZ1T1 2 & DLZ-1 BUKIRACEN & A Al B)XT
EL U 55 7~ s SRR B ), KR e AR, BB E 3 6%, SR Eb, AR EEAH
PURMETE% . B AR TR IR, RSB BN — 8, H A EAER, B/
) 2 EAH TR R B I K E XA Eh S5 R R, A Reidt— PR .

(3) KIRAX(F) A %2847 LK, MRILAZ I BLENLMRE & R, B o H HAh 1 % T+ 2%
AR NN T H R IE S, 2R G U R, B E S A L S R e S S g
B, & RCENBHR IR E RS KEAA B{WRZE] T HE T, R AR SR, NTE
JER A Fpidt— D ge . R INAE R 88, SRR 2R A Aok G TR o T B s, R R AR
ICER R 2 Sk N TR L (R R G AR R PR R, AT SE G by b R ISR T L AT R AT IR
BE.

(4) MRABRACES I oI5 45 1, HRTKIRI(A. B)YSUE %R ER A . se B Rikbr, HALIEMT,
WA Rk B T IEUE AT ER, TR, EFH EUCH G IR IR E N EZRNFB . HEH
TAEERIE TR & AN ZE RS N, @RI AT I — B[]
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