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Abstract: Quantitative assessment of water exchange flux in hyporheic zone is of great significance for
understanding mass and energy transport and transformation in regional water cycles, as well as for contaminant
remediation and management. However, due to factors such as heterogeneous streambed conditions and limitations
in assessment methods, traditional approaches have struggled to achieve in situ, point-scale quantitative monitoring
of hyporheic exchange fluxes.To address this, this study proposes a method using an automatic seepage meter to
monitor and assess groundwater-surface water exchange fluxes, supported by both laboratory and field validation

tests. The results demonstrate that: The automatic seepage meter accurately monitors and assesses exchange fluxes
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under both groundwater discharge to surface water and surface water recharge to groundwater scenarios, with
experimental relative errors below 3%.Variations in the insertion depth of the automatic seepage meter into the
aquifer do not significantly affect the flux assessment results, indicating strong instrument stability. Field tests
confirmed the device's capability to capture subtle groundwater dynamics during discharge events, quantifying
groundwater exfiltration rate at 0.0648 m/d. This research provides parametric and technical support for hyporheic
flux assessment.

Keywords: hyporheic zone; groundwater-surface water interaction; exchange fluxes; automatic seepage meter;

regional water cycle
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Fig.1 Automatic seepage meter: (a) schematic diagram; (b) physical diagram
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Fig.2 The principle of groundwater-surface water exchange fluxes monitoring and evaluation (modified after

Zlotnik et al., 2023)
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Fig.3 Water level-time dynamic curve in the well
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Fig.4 Groundwater-surface water exchange fluxes test device diagram
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Fig.5 The water level-time dynamic curve in the well under different flow rates (Surface water recharges
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Table.1 Relative error analysis of automatic seepage meter flow and actual flow (Surface water recharges

groundwater)
WF BN EH n (r/min) HIFLE Qo BIPOBE ¢ VBT BGRE Qobs (ml/s) XTI 2(%)
(ml/s) (mm/s)
55 16.68 0.0145 16.47 1.25
65 20.07 0.0172 19.51 2.79
75 23.16 0.0203 22.95 0.91
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Fig.6 The water level-time dynamic curve in the well under different flow rates (Groundwater recharges surface
water)

R 2 BN ARAN S IR K I, AR E 22 LA IR E A 3R K- R K 5L
ol B 5 Lhrif B AR AR, HARX IR ZES N T 2.5%. il EEANFRAZ AR H 3)
BUAGRITE S L, RYFEGESIR AR EM RN, ARSI T EZE
P T HREL ) Hh T 7K - RRK A ol B2 A/ Il AL, 3T /K5 R K 2 18] bk
TR FR N AL it B (BRI M, HL AT RS 5% AT I 11 J 7 AR - e 1) it 28 A 32 A 345 i R
KRR Z T AR 2R

®2 HZNBROORE S LPRERARZD T R KFME RO

Table.2 Relative error analysis of automatic seepage meter flow and actual flow (Groundwater recharges surface

water)
S iy I Ome BIMBR G R O (mlls) HIRR(%)
(ml/s) (mm/s)
55 16.68 0.0150 16.96 1.68
65 20.07 0.0173 19.57 2.49
75 23.16 0.0202 22.85 1.34
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Table.3 Relative error analysis of automatic seepage meter flow and actual flow under different well embedment

depths
HERELL (cm) BRI Qe (mlls)  IBIOCER g (mms)  IBRBREE Qovs (mlfs)  HIXRZE(%)
15 23.16 0.0201 22.78 1.64
20 23.16 0.0203 22.95 0.91
25 23.16 0.0202 22.85 1.34
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Fig.10 Field monitoring water level-time dynamic curve
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