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Study on characteristics of rainfall-runoff generation processes at
a plain experimental area in Taihu Lake Basin
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Abstract: To study the characteristics of rainfall-runoff generation processes in the plain area of the Taihu Lake Basin, the Jintan
hydrological experimental area was selected to carry out the observation of rainfall-runoff processes. The specific elements that affected
the Tunoff generation during rainfall events were extracted and the whole hydrologic processes of two typical runoff generation events,
which were dominated by saturation-excess and infiltration-excess mechanism respectively, were analyzed. The results indicate that the
experimental area is dominated by the mechanism of saturation-excess and the phenomenon of infiltration-excess is rare. The runoff
generation processes in the plain experimental area under the condition of long-duration light rainfall can be divided into four stages:
soil water filling, surface depression filling & ditch outflow, whole area outflow, and recession after rainfall. The runoff coefficient in
the ditch outflow stage is small and the outflow is mainly composed of the rainwater falling on the area of the ditch. The whole area
outflow stage belongs to the infiltration-excess mechanism under the condition of soil moisture reservoir is saturated and the rainfall
intensity threshold is about 0. 1 mm/min with a large runoff coefficient. The first two runoff-generation stages may occur simultaneously
in the short-duration heavy rainfall. If the soil is not saturated at the whole area outflow stage, it is a traditional infiltration-excess
dominated runoff event with a large proportion of infiltration. While if the soil is saturated, it belongs to the infiltration-excess

mechanism under the condition of soil moisture reservoir is saturated.

Key words: plain experimental area; rainfall-runoff; saturation-excess; infiltration-excess; ditch; Taihu Lake Basin
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T X P 3 P R v Y Table 1 Physical and hydraulic parameters of soil at different depths
NI B AN =

M, 1] 0 ~ 60 em A 5 Bl 4 - ( ?E?FJ - - SR % 0./ ;}(’1 K./
ARAE30% Z247) 60 em IR BIA £ R i () o %/H (o - 1)
(FRLH B RT 40% ) o FIFHHET 50 2 10 31 57 0. 520 0.330  10.8~36.0
AN [RSELR AL 0 18 0 5 7K i o 7K Sk T 20 29 61 0.470 0.330  7.2~46.8
iﬁ}}%’f@ﬂ]%ﬂ(%,ﬁﬂﬂél %%,;H\:qub yg 40 29 63 0. 440 0. 330 18.0 ~46. 8
- PO A . 60 3 61 0. 420 0.350  18.0~64.8
AR E KR K, R K A, R 80 41 54 0.410 0.370  7.2~32.0
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area during the study period in 2016
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RATR I35 98. 8 b, BN 0. 7 h, AT ML T /KHEYRTE 0.20 ~ 1. 15 m, 3427 IR WA I, 5 Gk m
80% , H: 6 37 H i B /D IR A AT 1| mm, FKFRIEEA 2.4 ~90 mm/h, FIJFGRFE 0.7 ~
35.5mm/h, CAHBEER 10 em Ab 3 AT F 7K RACR X H] R 10. 8 ~ 36 mm/h, R B R b 36 A 98 3638 % K
T A SR, R LA X (8] i KB 36 mm/h ST UE A Horton #8358 7= AR i st ABRE ST,
wiv6e H1H6 H22H 6 H28—20H 7H1—-S5H7HI15H 8 H8H.10H26—27 HAI11 H21 H
X 8 R AT REAE ) BRI B I AR G . R 8 H 8 H UK A T ~F- 1 TR 5 42 30T b, 0 1 9 T 0 ) (LA
HAAGUAE TR A/NT 15 mm/h, B 080 XN R Gk 3 2% 1 B0 -5 7K 58 13 (L A e R s Be /0 DXl 32
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Table 2 Statistical characteristics of each rainfall event occurred in 2016

WRERIE, R IR/ FHRIRS WA T K

389 H 24.0 15.5 6.0 1.6 1.15 15.0
4H2—3H 35.2 31.7 19.2 1.1 1.13 30.0 0.6 0.02
4 H6—7H 47.9 26.7 10.8 1.8 0.96 30.1 11.2 0.23
4 H15—16 H 17.2 19.3 14.4 0.9 0.92 10.4 0.4 0.02
4 H20—21 H 33.4 22.8 10.2 1.5 0.93 29.0 1.0 0.03
4 H22—23 H 11.5 17.5 6.0 0.7 0.50 6.9 0.6 0.05
472 H 13.3 9.8 5.4 1.4 0.48 10.2
57 9—10 H 20.7 16.7 6.0 1.2 1.00 18.8
5H15H 23.3 16.5 7.8 1.4 0.94 21.9
5 H20—21 H 54.5 31.2 12.0 1.8 0.89 31.6 5.9 0.11
5 H26—27 H 43.1 42.5 20.4 1.0 0.45 13.5 10.4 0.24
6H1H 35.3 3.2 43.2 11.2 0.35 8.7 23.5 0.67
6 H3H 12.2 17.2 5.4 0.7 0.26 3.3 5.6 0.46
A6 J11—12 H 15.0 10.5 6.0 1.4 0.35 9.3 0.7 0.05
6 H22 H 36.7 2.5 61.8 14.7 0.57 14.7 20.5 0.56
6 H24—25H 19.5 20.5 9.0 1.0 0.30 4.2 8.1 0.42
6 H26—27 H 36.7 17.5 7.8 2.1 0.24 4.0 32.5 0.89
6 H28—29 H 58.3 25.8 48.0 2.3 0.20 0.8 53.9 0.92
7TH1—5H 307.3 98.8 42.6 3.1 0.21 5.0
A7 J]14 H 18.2 10.0 25.2 1.8 0.30 8.1 5.1 0.28
7HI15H 14.6 2.2 51.6 6.7 0.24 1.8 12.5 0.86
8H3H 15.9 2.3 27.0 6.8 0.36 12.2
8 H8H 23.7 0.7 90.0 35.5 0.51 16.1 4.8 0.20
A9 [ 14—16 H  109.2 52.5 31.8 2.1 0.22 17.9 88.8 0.81
9 H28—30H 211.1 53.8 23.4 3.9 0.36 10.7 188.6 0.89
10 H6—7 H 51.0 25.7 22.2 2.0 0.27 8.0 38.2 0.75
10 415 H 12.3 5.0 10.8 2.5 0.42 9.9
10 H20—22 H 97.3 65.5 25.2 1.5 0.51 16.4 71.3 0.73
10 H26—27 H 132.2 38.2 40.8 3.5 0.23 1.4 119.7 0.91
10 H30—31 H 13.9 11.5 2.4 1.2 0.21 2.7 2.8 0.20
11 H7—8 H 23.8 18.2 8.4 1.3 0.55 13.1 2.7 0.11
11 A17H 12.8 6.8 8.4 1.9 0.64 10.3
11 H21 H 18.1 1.7 56.4 10.9 0.48 11.0 5.5 0.30
11 H25—26 H 12.2 12.5 5.4 1.0 0.28 5.4 0.8 0.07

TE: AFOREG 3 RNIEAT TRERE, SZHE BRI R
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Fig.3 Processes of two typical saturated-excess rainfall-runoff events in 2016
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R4 U, AR B SR AR I A T ) BIE 208 0. 1 mm/min (P74 6 mm/h) 3K — R HKAE
5520 em 80 em (A FAKRIX 0] FRRAHT, Uk, BBV Ap & H 33 4 0F F BB F=it , L T A9 X 35
(GG T

(B, BB LS 45 )2 3R e T — A Sk &t (BAR AR B 2R A5 7K &, o rh 40 em F160 em 11
HIFNBEAA 0.8, LR /NF HABIRE , X T e 542 AR AERA K, 400 5, 22 X s, b E
AB RN, K 2 RS0 HE  RORSEEN, 8 RS K A B i A 7K i H R s /D, i B8
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