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Abstract: In this study, a hydrological model parameter optimization scheme was constructed in SWAT based on streamflow
assimilation using the ensemble Kalman filter( EnKF) approach, in which the model simulation and streamflow observation errors were
reasonably quantified and the model parameter evolution and over-fitting issues were effectively treated. Based on this scheme, the
capacity of streamflow assimilation on SWAT model parameter optimization was evaluated in the upper Huai River above Huaibin
hydrological station. The results showed that the updated parameter ensemble gradually converged and stabilized during the data
assimilation process. The runoff process based on the stabilized parameter ensemble was close to the measured runoff. The deterministic
coefficient at the outlet of the basin reached 0. 88. The results indicated that the EnKF based streamflow assimilation had the ability to
optimize the parameters in SWAT. It was feasible to calibrate model parameters using data assimilation method.
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Table 3 Simulated streamflow results of five hydrological stations over 2006—2008 base on

the EnKF oprimized parameters and the uncalibrated model parameters

2 EnKF &L 250 KRGRE NS
LSS )RR 2/ \ Lt Y, \
AEX i 2/ % (- 51 PRI r AEXT W 2/ % (m - s1) LRI R &) r

K 3.44 29.46 0.81 0.90 0.64 32.34 0.77 0.88
K& -10.97 57.80 0.71 0.86 -7.22 69. 04 0.59 0.79
e -38.04 52.18 0.62 0.81 -42.56 55.99 0.56 0.78
B2 B -14.95 132.20 0.80 0.90 -22.30 161.50 0.71 0.87
o -12.94 150. 40 0.88 0.94 -22.64 229.40 0.72 0.91

K16 HEET EnKF LA S50 (EnKF ) MR 23658 Z 80 (SIM) S50 T, it 38 3 150 94 V52 3t 7 59 ik 9]
(2006-01-01—2008-12-31) FIAL AL B2, IR 6 AT LI H, 2T EnKF 3525000 1145 3 00 56 E W 42 R
(EnKF) , Hbig s # ([& 6 (a) ) FIIEGAFE (B 6 (b) Bl 6 (b) PAARFR LA 10 IS i % B sl b ) #0100 T
KABHORE KM TR FFIULE R (SIM) . BIRIET EnKF 2451002 K00 % 0428 0 3 R AR 4 sl
P R A AE — 2 R BE A, (H ARG T A S o R i 35 HARR A 2 B2 K i)y, 3R W13 i EnKE 3 [A] 4k
il SRR X SWAT BRI S HHAT — @ MPLALRE T, /T IVE A AR ok SWAT BB SR E I F B

— WM — EnKF  — SIM

5000

" 4000 )
5 3000 g
= g
3 2000 <
%2 1 i1 il
7= 1000 ¢ mk Jeiid 2

TN | W) W L L - 1
0 100 200 300 400 500 600 700 800 900 1 000 1 100 0 100 200 300 400 500 600 700 800 900 1000 1100
Fisf ]/ Al /d
(a) Pt (EFALR) (bh) AR (HARXE AR )
El 6 ETF EnKF ERAEXRENSHEEHET, RSN O EGRERIEHNERIEE
Fig. 6 Runoff process at the outlet of Huaibin River Basin based on the EnKF optimized parameters and
uncalibrated model parameters
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