J. Lake Sci.(:#1767+5) , 2018, 30(2) : 488-496
DOI 10. 18307/2018. 0220
© 2018 by Journal of Lake Sciences

ETETFREBEMIM L IERBEIMRIER %

A AH R R R RR AR ke
(1T KK SOR BRS¢ , B 5% 210098)

(2:Desert Research Institute,Las Vegas, NV, 89119)

(3: 10748 Sk FRAE IR , BRI 112000)

(4 BEPYAA K SOK BRI R, 1542 710068 )

(5: LTI AR B XK SOK R IR L%, [ 200129)

O R S K SO R Xk R BRASE R HEAT AL IR, TS 0 et K SR B SN PEFORT R . AR SCRHE T K
SCRETLAR 35728 B OO B P RCR AR , IF 45 AR ARt B ORI 75 4R 8 2URT 2 TR B A S At B, 25 5 R A 1 ik
SRS 57 PTG - 7% 2 IR AR A 157 22 VAR T B SIS L 719 T ik T RV 0 g K B A A 4 R 3R
B, SR G R IR S g I VR e, AMRES B HER IE AL BLIR S , 1R] efth R A 250 b 44 o 2 T FUOR 1, 3 45 IO FH T 92 s it 4k
HOKHERARAL .

SRR ISR SCRERY s SR AR ; TEil - /R I 5 T 2 VIR § RAS AL k5 BRIV 5 R U

Real-time updating of XAJ model by using Unscented Kalman Filter

SUN Yiqun', BAO Weimin', JIANG Peng’, XU Yuying’, HE Chengmin'*, CHENG Weidong' &
HUANG Linyu’

(1: College of Hydrology and Water Resources, Hohai University, Nanjing 210098, P.R.China)

(2: Desert Research Institute, Las Vegas, NV, 89119)

(3: Liaoning Provincial Chaihe Reservoir Administration, Tieling 112000, P.R.China)

(4. Shanxi Provincial Hydrology and Water Resources Survey, Xi’an 710068, P.R.China)

(5: Shanghai Pudong New Area Hydrology and Water Resource Administration, Shanghai 200129, P.R.China)

Abstract: The performance of real-time flood forecasting can be improved by updating with the real-time observations. The perform-
ance of filtering is determined by the state variables and therefore the criteria for choosing state variables is proposed. With this cri-
teria, a real-time updating method of XAJ model is proposed by using the Unscented Kalman Filter and the conceptual XAJ model.
The effectiveness of the new method is supported by a real case study where the filter is applied to flood forecasting in Shaowu Ba-
sin, Min River. The results shows that the method using UKF can remarkably update the state variables and improve the accuracy of
flood forecasting. It is practical and can be applied to real flood forecasting tasks.
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Fig.3 Results of RMSE and MBE obtained by XAJ model and modified model using UKF

] MBE UKF . _> MBE XAJ
1

I

I

e

MBE/(m’/s)

Z LI VR IE ST , RMSE TS {E i 347.8 m/s Jd/NE] 129.9 m/s. KGIEJE IR K MBE (¥4 %t {5
TET/N. 2 DEFRRITEN AR S NSE BUPFH BCRIEA — B0, X 3] UKF RERE 25 FLASUE Huf sy XA LA
RS, 45 17 Stk (1) NSE \RMSE F MBE 255 145 2.

22 2 JE AR FN G I IS IE 9 NSE .RMSE F1 MBE 3 Fh#8 4745 R4 11
Tab.2 Results of NSE, RMSE and MBE for XA]J model and modified model using UKF
RMSE_XA)/ RMSE_UKF/ MBE_XAJ)/ MBE_UKF/

it NSE_XAJ NSE_UKF

C[E

- - - (m®/s) (m®/s) (m?*/s) (m®/s)
MJSW 19890522 0.56 0.98 265.0 62.4 227.6 39.2
MJSW 19920616 0.54 0.94 391.4 194.4 257.0 23.9
MJSW19920704 0.88 0.98 376.9 124.5 53.1 26.5
MJSW19930618 0.74 0.99 588.7 97.1 421.0 21.7
MJSW 19930622 0.87 0.99 227.3 65.6 171.4 27.1
MJSW 19930624 0.90 0.98 199.1 99.8 146.7 53.7
MJSW19940614 0.77 0.97 426.6 122.3 -146.6 -12.2
MJSW19940620 0.88 0.97 198.5 81.9 116.6 45.3
MJSW 19950429 0.87 0.97 173.9 74.9 19.9 28.9
MJSW 19950622 0.94 0.98 165.7 90.5 71.4 38.7
MJSW19950626 0.84 0.98 392.7 125.8 44.8 13.0
MJSW19950630 0.87 0.97 200.9 100.5 134.0 59.9
MJSW 19950813 0.80 0.99 405.2 110.8 -19.2 -1.8
MJSW19980513 0.88 0.98 269.0 86.3 -68.5 15.5
MJSW 19980613 0.62 0.92 528.7 315.5 82.4 -19.4
MJSW19980616 0.73 0.93 475.3 288.2 196.3 -2.6
MJSW19980620 0.95 0.99 509.2 167.3 10.0 -10.4

S 0.80 0.97 340.8 129.9

PR LAZE 16 UK 1, 0Bt 3 SRR B BK,  4 451 T 5 16 St oK R iR
1EJE SR HUEL.

5 AR R RUASULZE SR LL , B PR AE T B kK BORE 7K B A 4845 S R 5 BT L2 ol ]
(¥l R LA Hy, UKF A IE J5 b (B EARE P i 5, 5500 m®/s) B2 B fgk i - S0 4k 0 (3880 m®/s ) L 22 7T,

R 5 B UKE 4
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Fig.4 Comparison of results of the typical flood event obtained by XAJ model and modified model using UKF
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W TR O B R R 2 5 2 TR IE RIS ML I HE B AT A4k K BB e A R EEOR A, DR R IS AR TLAR
SIIZ M B SRS, PRI 1E - 300 22 19 7T BE M LA, 1998-6-17 02:00 [y FF/K FE A H 25 mm,
TR T BT KF (P da) . DB IE S5 B i RS 33K — 57t g A S B A, T S0 g o P 2k ik g
WEF AT AL AR AP % , AT 52 B — S R K BRI, S AN B, PRI 25 L T RE A SRt DA A R 0. 73 4 2
Gtk A LA, 28 K LE J 4 3 e ek R 1 ik Kk Be R K Bt & B, ki e R 42 17 S0tk (J5
UEAETY B IE ) BBt X 5% 22 P LI 22 UL & 3.
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Tab.3 Results of peak information obtained by XAJ model and modified model using UKF
SePEkiE/ UKF JtighfxtiRzes  XAJ JREARRTIR2E/  UKF W3Rt/ XAJ I3RS 22/

s N 4 X X
MJSW19890522 1870 3.4 -12.3 -1 -1
MJSW19920616 2480 25.6 -11.7 1 4
MJSW19920704 3860 -6.7 -17.2 1 -1
MJSW19930618 4560 -2.2 -10.1 0 -1
MJSW19930622 2710 -3.7 -2.6 -2 -2
MJSW19930624 2660 0.5 -16.7 0 0
MJSW19940614 2710 10.4 53.0 -2 -1
MJSW19940620 2230 -0.4 1.2 0 -2
MJSW 19950429 1660 1.1 18.8 1 -1
MJSW19950622 2960 3.4 -10.4 0 1
MJSW19950626 3590 18.8 6.1 1 2
MJSW19950630 2360 1.1 -14.2 0 1
MJSW19950813 2970 16.7 -11.8 -1 3
MJSW19980513 2020 15.8 23.0 -2 5
MJSW19980613 4020 23.4 -16.2 -2 5
MJSW19980616 3880 41.8 -9.2 -2 -1

MJSW19980620 8680 2.6 17.4 -1 -1
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