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Rainfall-runoff forecast model based on robust correction of soil moisture : Design and ap-
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Abstract. This study is aimed to convert the real-time measured soil moisture into the soil water content which can be used directly
in the watershed hydrological model, and demonstrate the feasibility of using the real-time measured soil moisture for real-time fore-
casting. In this paper, a rainfall-runoff hydrological forecasting model based on the measured soil moisture is proposed to improve
the structure of the traditional model. The soil moisture robust estimation technique is used to resist the influence of gross error, and
improve the stability of the system. On that basis, a soil water content error correction method based on a system response curve is
introduced into the model to improve the accuracy of the model. The model is applied in an experimental basin named Baogaidong
Basin. The result indicates that the qualification rate of basin flood simulation reaches 92.3% , and the overall simulation accuracy
reaches Class A.
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Fig.3 Variation of daily measured soil moisture in vertical of Lugian station
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Tab.1 The correlation coefficient between daily soil moisture and rainfall

PS4
Wk
20 cm RE S5FEW 40 em EE S5 FW 60 cm FE 5% LR 5
SRS 0.117 0.034 -0.019 0.069
Mz 0.152 0.100 0.076 0.143
FEYLH) -0.041 -0.104 0.005 -0.068
PR 0.167 0.128 0.086 0.145
posul 0.104 0.082 0.049 0.083
LA 0.101 -0.168 0.108 -0.133
AT 0.100 0.012 0.051 —
3.3 HEITHLER

AT S E S S SR BORH A SRR FEIPE SLI E A KR SRR R S KR
AV SG 2R . S - M5 K AR G R S K ik 2 (] Wy SR b R AR R . T S 38 oL
I - HES I BORAT (£ 1% 2R Z N R, TR O BORHF i TR (19 L3 B K R SRR R e Sk
ZIA RS EAR 22 . AW R A1 4 13 5 7K A 5 3 e TSR3 ek it L s R B R

HEWMIZ2PRE 2 0006 EHVARLEL aNV1T—( A e k2 B B R 18290 v ) A8 =2 AA 4+ 2°017/00 /99



Hh s pe

WAAF AT R ERZ G EREATRRRE —t 5 F Rz A 1515

#2 B HRIEE KRG EERIMAC R

Tab.2 The correlation coefficient between daily soil moisture and evaporation

HHIEREL
Wb
20 em R HEK 40 em WHES# K 60 cm RS K ML H HHER

2R -0.059 0.109 -0.053 0.051
HEY -0.111 -0.057 -0.192 -0.138
FEULH) -0.306 -0.148 -0.111 -0.241

FAHT -0.466 0.070 -0.009 -0.216
X -0.429 -0.176 0.053 -0.078
EINE) -0.372 0.063 -0.369 -0.062
T -0.290 -0.022 -0.113 —

W = 522.92(6 - 0.30) + 60 (11)
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Fig.4 The relationship between measured soil moisture(6-0.30) and

soil water content( W—60) calculated by model
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Tab.3 The flood simulation results which are calculated by measured soil moisture

s Ry/mm  er/% Q,/( m/s) eq/%  HHEH sz Ro/mm er/% Q,/( m/s) eq/% B
31151204 349 =241 3.5 -5.7  AHEK 31150528 509  -4.3 12.8 5.5 Lk
31151115 40.5 6.4 4.5 20.0 AGHE 31150526 160 -23.8 78 -17.9 K&K
31151111 13.2 31.8 2.4 125  AEH 31150328 82.7 9.3 13.3 131.6  REH
31151110 15.4 442 2.4 16.7  A&H 31150321 23.4 487 2.0  300.0 AEME
31151108 3.9 -28.2 1.8 -83.3 RAEM 31150317 19.1 17.8 2.4 170.8  AEH
31151004 21.1 25.1 3.0 -33.3 RAEHM 31150313 154 1143 2.0 180.0 ARAEHE
31150904 3.0 43.3 0.8 -12.5 Ak 31150225 21.8 88.5 1.8 105.6  REHK
31150809 10.7 -0.9 1.2 -83 At 31141129 4.3 67.4 0.6 116.7  AEH
31150722 27.6 17.4 10.1 -5.0 A 31141106 6.9 56.5 1.1 9.1  AEH
31150702 8.3 -386 2.7 -55.6 ARHEMH 31141029 8.3 75.9 1.1 9.1 A4
31150620 177.5 -49.0  26.1 -23.4 REH 31140817 68.9 -324 7.0 357 ANEHK
31150618 252  -417 6.1 -19.7 ARHEM S 31140810 59.8 -7.4 106 -17.9 &k
31150613 79.0  -51.3 7.8 -20.5 AREH Py 36.0 -13.0 5.8 11.9 5/26
31150607 98.5 =362 165 -224 AHK

4 P2z S K R TR A KB Zh R
Tab.4 The flood simulation results which are calculated by robust soil water content

pis=s Ry/mm  er/% 0,,/( m*/s) e¢/% BIE sz Ry/mm  er/% 0',/( m3/s) eq/% BT
31151204 349  -175 35 -29 &K 31150528 509 -102 128 -0.8 Ok
31151115 40.5 21.2 4.5 40.0 A 31150526 16.0 =275 7.8 -55.1 REH
31151111 132 -45 24 -125 AW 31150328 82.7 18.3 133 107.5 &
31151110 154 =97 2.4 -16.7 &K 31150321 23.4 7.7 2.0 5.0 B
31151108 3.9 74.4 1.8 -16.7 ANEHE 31150317 19.1 -1.0 2.4 4.2 Bk
31151004 21.1 35.5 3.0 -20.0 ARAEHM 31150313 15.4 1.3 2.0 -10.0 A%
31150904 3.0 16.7 0.8 -37.5 K& 31150225 21.8 38.5 1.8 4.4 REMK
31150809 107 -39.3 1.2 -50.0 A&EHE 31141129 43 4.7 0.6 0 B
31150722 27.6 11.6 101 -129 &¥ 31141106 69 -11.6 1.1 -36.4 KEMK
31150702 8.3 -33.7 2.7 -48.1 REME 31141029 8.3 16.1 1.1 -9.1 A
31150620 1775 -0.6 261  -13.0 &k 31140817 689 -109 7.0 5.7 L
31150618 25.2 0.8 6.1 -1.6 &% 31140810 59.8 -7.4 106 -17.9 &%
31150613 79.0  -16.1 7.8 1.3 ¥ Sy 36.0 -1.9 5.8 -2.1  16/26
31150607 98.5 -19.0 165 -200 A8
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Tab.5 The results of system response correction for soil water content

H Y W/ mm W\ /mm W,/ mm H W/ mm W, /mm W,/ mm
2014 -8-10 0 70 50 2015-6-13 20 80 50
2014 -8-17 3 80 50 2015-6-18 18 80 50
2014 -8 -27 8 80 50 2015-6-20 20 80 50
2014 -10-29 0 13 50 2015-7-2 15 80 50
2014 -11-6 2 80 50 2015-7-22 20 80 50
2014 -11-29 0 70 50 2015-8-9 0 73 50
2015-2-25 0 30 50 2015-9-4 0 49 50
2015-3-13 17 80 50 2015-10—-4 3 80 50
2015-3-17 0 73 50 2015-11-8 0 70 50
2015-3-21 0 50 50 2015-11-10 0 80 50
2015-3-28 0 30 50 2015-11-11 6 80 50
2015-5-26 20 80 50 2015-11-15 9 80 50
2015 -5-28 20 80 50 2015-12-4 20 80 50
2015-6-7 20 80 50

6 T KA R G I S A IE Y B U2

Tab.6 The flood simulation results using soil water content corrected by system response curve

pii s =3 Ry/mm  er/% Qp/ ( m3/s) eq/% B pii s =3 Ry/mm  er/% Qp/( m3/s) eq/% B
31151204 349  -16.0 3.5 0 B 31150528 50.9 -43 12.8 5.5 L
31151115 40.5 4.7 45 -8.9 A% 31150526 16.0 5.6 7.8 -3.8 B
31151111 13.2 -4.5 2.4 -12.5 A% 31150328 827 -13.8 133 2.3 Bk
31151110 15.4 -2.6 2.4 -83 Ak 31150321 23.4 4.7 2.0 0 =i
31151108 3.9 20.5 1.8 -50.0 AEM 31150317 19.1 -4.7 24 -42 Ak
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Fig.6 The model simulation results of two typical floods
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