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Fig. 1 Sketch for the temperature time-series curves of deep and shallow measurement points and the commonly layout
t[lx]

approaches of temperature observation instrumen

BE3F F RIS, Mecallum 25500 5% HE02F 77 226 Hatch 3k 08 b7 B 5 AR 2 5 77 PR 06 7 BB 4l 4 1 S
RARIR-FAO LA, AR BT TR ARG BCR BGE B h R B e RS, HAE MR K 5 R
7K [11] A2 H AR A /NI O R B B 3E TP Luce 28773 Stallman AT J7 B2 10 R E R BOT B80T i —
AAARGT , RO S BT LA b FH 9 3000 A5 7 U 155 (R R T B (R GT I00  IR E  Sh A (R R A e
S 53 I AT 00 53 ) P 8 BB Bk 7, H Luce ff AT AR 78t R 2% JE AR BN, I 52 e, DA AF 97 2 2 i
JEVIUT A A 000 305 P 228 P R s AR RE A7 3 S R ) U s ) b T KOO Bl s R % T, RS T R A S5 R S B
WA IS S g R R AR T 2 B AR S A, 38 e B 9 R S AR R A K S RSB,

HZEWF5E Y B, Hatch f# Al Keery fift 933 25 ARSI, (AT Hatch i & T SR ERUM AY
20, BRI I Hatch f# AT DASRAR LE Keery 5 = AORG B2, HAGKEUE KT 0. 1 B, Keery fif B9THHORG BE S bl
PERBRBOE KM 2BIREAG, —BE O, TR EE I R] 3 51 A0 3R 8 b B MR A i I 7 TR 9 R R,
AR A J5 2 TCvE HEE R ACH i 7 1], ZEBRAS TSR T, HRme Lk 15345 SRS B2 U0 T AR 0 )5 78 A4 i
AU A, MAERRER AT, sSOc sl BN 240 F 0 WUTE LT, PRIE-FEA7 2 A 16 W mT DUARAS
ARG R, A, SRR LR AR AL S IR AR L, R -AE AL A RN T B S B S RO AT A
FEIE R T A T PR R AR i S T RS B T A RN — B T Re e, RN R T A S AL, T L
HELFIE L BE B[] R A AS A GG S R 5. [RINE, Mecallum f# 1] DL HS 98 £ 382 500 e 20 Ak 1Y S 5 5 Sk A
I T B () S 270 v (R B R, 1T Luce ff DU T LR SR B S50 C I I 00 R ROHE B DT i i SR B, 3
SEBF AR R IR B N B T YR A VR A MR R A B R A N, X A AR VR A S B R 2 0 A AR Y
FRHIE A St — 20 R B R A M 5% 2 /K L ZKAH BAE A sh S PR A 2 o 2
1.3 BRTEERFHEIBEXRESE

S R 3 471 P 905 s B T 9 e B X Y Y T I A R R B Ak 1) I U s B AT R A, A RS
M=, MR | )i DL K R i B AL A MR e A Bl T M ir iR i A ik i s i, Rk
AR DR BF 5% 2 BHEE 0 Hatch AR 0 330K B2 (1% 32 2252 i R 72 000 i 19 6 i) () 8 Briggs 50
RIS MR KA R MR KBS, 7E 0.5 m LA B AU EE T AT Bb7 0L 00 21 B R S0 9 B D SRR AE i 2 R K
NG MK, T KA 1) b 3 S BOR EE A H R sh g R e AE 0. 2 m A TR BEE . DRI, 3d 1 O
T, HEFRAK 5 HL T K B S84 F BRI 20, AR B AR A IR BB, A i Rl K b ROk 5 bR K
Y A4 PR 55, TR AL SRR A I B R A T R 3R 1T, A el BE i/ 36 1 50 T B AT LR A IR
G IRAR I R B RES R,



600 KoOB o o R 529 %

®1 HERBERBRENEERRESH

Table 1 Main performance parameters of several commonly used temperature sensors

&7 Tt B AL R WP/ C WEKEE/C W/ Bl it/ 4 AMERGT
PT100-A 0.01 +0. 15 -200~200
Vemco Minilog-1I-T 0.01 +0. 1 -30~80 1 000 000 98 mmX23 mm
Thermochron 1Button DS1922L 0.0625/0.5 0.5 -40~85 4096/8 192 17.5 mmX17. 5 mmX6 mm
IBCod-Z/G 0.125/0.5 1.0 -5~26/-40~85 2048 44. 4 mmx23. 4 mmx12. 2 mm
Alpha Mach iBWetland-22L 0.0625/0.5 0.5 -40~85 4096/8 192 27 mmx20 mmx7. 5 mm
HOBO TidbiT-v2 0.02 +0. 21 -20~30 42 000 30 mmXx41 mmx17 mm
Onset HOBO TidbiT MX2203 0.01 +0.2~+0.25 -20~50 96 000 44.5 mmx73.2 mmx35. 8 mm
HOBO TidbiT MX2204 0.01 +0.2~+0.25 -20~50 96 000 40. 6 mmx69. 9 mmx35. 1 mm
HOBO Water Temperature Pro-v2 0.02 +0. 21 -40~50 42 000 114 mmx30 mm
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Advances in temperature tracer method of hyporheic exchange *

REN Jie'*, CHENG Jiaqgiang®, YANG Jie">, CHENG Lin'"

(1. State Key Laboratory of Eco-hydraulics in Northwest Arid Region of China, Xi'an University of Technology, Xi'an 710048, China;
2. Institute of Water Resources and Hydro-Electric Engineering, Xi'an University of Technology, Xi'an 710048, China)

Abstract: The hyporheic zone, which is an important interface between the surface of the water and groundwater, is
an active ecotone in a river ecosystem. The study on hyporheic zones and hyporheic exchange mechanism impose sig-
nificant effects in assessing the development and utilization of water resources, and in maintaining and restoring the
health of a river ecosystem. The present study systematically introduces the analytical model of a one-dimensional verti-
cal steady-state and transient heat transport equation in the temperature tracer method, and combines and summarizes
the research progress of temperature time-series data collection methods, signal analysis methods, and numerical
methods, based on temperature tracing. Finally, the advantages and main problems of the temperature tracer method
were compared and discussed, indicating that the uncertainty in temperature measurements, multi-dimensional
groundwater flow, and impact of non-ideal conditions on these analytical models should still be emphasized in future

studies on temperature tracer methods.
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