J. Lake Sci. (4176 #+4) , 2025, 37(2) : 354-367
DOI 10. 18307/2025. 0202
© 2025 by Journal of Lake Sciences

E TREERE S /NRIER IR B 30 il SRR LR

I &V hwmm RN A ED A AR hagE BT
(1 AR IT KGR REE R TR , 2RI 430051)

(2R TTRHIZR G2, WP A VB M T U7 A 5 R T S %, IR 430051)

(3K FREE IS Ye Wil et B R 528 4 R R TRRBFSE bl , K 70 410205)
(4RI S A A PR ], BRI 430014)

(5. KIapem SR EE TR PO, KI 430014)

B OE. B A SRR A PR TR AR B ST A TR A DN B TR ARl T IR AR M T Y B A
1A BB B RAE I HUHERAESUR, S S AR B RIS R MR . A SCRGE RS T ARl TR 1 AR AE R A 3R AR 3R
WERHCHITSE , G5 AR (1) /NSO AR b TR A ) AR S BT ¥ D i 22 B Ik ol 0 D R 5 (2) 2 T R AR i 5
PR TR 1 S RAE SR L B FER AR AR S0 Sl B AR T B (R AR I b R R 5 7 SN AR B, Jhop
BE RS S MR G A T, IR B 2 A St M 0 54 7K A7 8 8 U A A A A, SR i) s 455 i ] o ( o
15 min) FIP i RIFS (A0 S5 mm) PIFHFZERY 5 (3) SRAEHEMG 0 7107 b S5 22 00 53 20 1 {1+ 0 lg, i 0 B B2 KT T
ik [A] B SR A 94 7T A ST TR 30 6 o T ISP ] BRI A F 05 fi 22 10 T IR B R IR A R 1 O 22 X B
TRGEUR AHEINITY K 5 (4) SRAEHENE 15 5T 05 X AR i S RO AR 71 (N 2 90% DL _EAR VT ) IS Y A Al 59 L
(SAESCERRZE/NT 20% ) , Wl 5 AR K SCRFAERIZE AR 16 R R S W T LA % 8. 7, 45 T B A I 31
SRAE AN 22 LU AEAR UL I 2 S S0, 3 AR IR 20 W KB S A5 55 52 R SCOK 78 A 3 s 9 2 AT RE B AT — 7 BRI RV, R
K ATFEK BRI R AR AL 5 1 VALK SO TR By % JEE R 5 A 2 3R 1 5 9 S0 I 58507 55 TR X SR AR SR g AN T4 Ak
o

SRR REFRARVL s AL TR A S 5 SRAE SR

Research progress on automatic monitoring and sampling strategies for agricultural non-
point source in small watersheds based on rainfall runoff events; A mini-review "

Wang Chao'’, Shen Tiantian’, Chen Shaoning3 , Fu Ting]'2 , Liu Gen'?, Xu Jianfeng]‘2 & Yin Wei*’*

(1: Changjiang Water Resources Protection Institute, Wuhan 430051, P.R.China)

(2: Key Laboratory of Ecological Regulation of Non-point Source Pollution in Lake and Reservoir Water Sources, Wuhan
430051, P.R.China)

(3: National Engineering Research Center of Advanced Technology and Equipment for Water Environment Pollution Monito-
ring, Changsha 410205, P.R.China)

(4. China Three Gorges Corporation, Wuhan 430014, P.R.China)

(5. National Engineering Research Center of Eco-Environment in the Yangtze River Economic Belt, Wuhan 430014, P.R.China)

Abstract: With the rapid development of automatic monitoring technology, it has become possible to carry out agricultural non-
point source monitoring based on rainfall runoff events. The research on agricultural non-point source sampling strategies aims to im-

prove the capture ability and efficiency of runoff events by setting reasonable sampling timing and frequency. This article systemati-
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cally summarizes the research on agricultural non-point source output characteristics and automatic sampling strategies, and the re-
sults showed that: (1) small watersheds are the basic units of agricultural non-point source output, and pollutants usually exhibit
pulse output characteristics. (2) The agricultural non-point source automatic sampling strategy based on rainfall runoff events in-
cludes basic elements such as base flow sampling frequency, runoff event initiation threshold, runoff event sampling interval , and
sample mixing method. The base flow sampling frequency can be calculated through probability statistical formulas, and the initia-
tion threshold is mostly based on real-time monitoring of water level or flow rate, and the sampling interval includes two types:
time-interval (such as 15 min) and flow-interval (such as S mm). (3) The load estimation error of the sampling strategy is very
sensitive to the startup threshold, and the startup threshold should not be set too high. The load estimation accuracy of flow interval
sampling is usually higher than that of time interval sampling. The average deviation of the dispersed sample mode is lower than that
of the mixed sample mode, and the average deviation of the mixed sample will expand with the increase of mixing quantity.
(4) The sampling strategy should first consider the ability to capture runoff events (such as covering more than 90% of runoff) and
the accuracy of pollution load estimation (with an error of less than 20% from the true flux). Monitoring objectives, watershed
hydrological characteristics, and production and living factors also need to be comprehensively considered. At present, sampling
strategies based on rainfall runoff events are mostly based on ideal runoff curves, which may have certain limitations in the applica-
tion of complex hydrological and water quality change processes such as multi peak runoff and asynchronous water quality. In the fu-
ture, sampling strategies can be continuously optimized and improved in the refinement of water quality change processes, deep
coupling of watershed hydrological models, and real-time updating of environmental element information.

Keywords ; Rainfall runoff; agricultural non-point source; automatic monitoring; sampling strategies
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Fig.1 Changes in rainfall intensity, flow rate and sediment concentration during typical

rainfall processes( modified from reference[ 31])
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Fig.2 Schematic diagram of typical small watershed runoff events
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