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Improvement of the Ensemble Streamflow Prediction System
Using Optimal Linear Correction

Hg & /olMAaA"/HAH LT
Jeong, Dae-Il / Lee, Jae-Kyoung / Kim, Young-Oh

Abstract

A monthly Ensemble Streamflow Prediction (ESP) system was developed by applying a daily
rainfall-runoff model known as the Streamflow Synthesis and Reservoir Regulation (SSARR) model to
the Han, Nakdong, and Seomjin River basins in Korea. This study first assesses the accuracy of the
averaged monthly runoffs simulated by SSARR for the 3 basins and proposes some improvements. The
study found that the SSARR modeling of the Han and Nakdong River basins tended to significantly
underestimate the actual runoff levels and the modeling of the Seomjin River basinshowed a large error
variance. However, by implementing optimal linear correction (OLC), the accuracy of the SSARR model
was considerably improved in predicting averaged monthly runoffs of the Han and Nakdong River basins.
This improvement was not seen in the modeling of theSeomjin River basin. In addition, the ESP system
was applied to forecast probabilistic runoff forecasts one month in advance for the 3 river basins from
1998 to 2003. Considerably improvement was also achieved with OLC in probabhilistic forecasting accuracy
for the Han and Nakdong River basins, but not in that of the Seomjin River basin.

keywords : ensemble streamflow prediction, optimal linear correction, probabilistic forecast, SSARR model
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R-Bias SSARR | 143 092| -0.20| -0.58]| -0.30| -0.20| -0.20] -0.48| -0.54] -0.07f 0.24] 0.53]|-0.29

sz OLC 0.14] 0.23| -0.05{ -0.01| 0.26] 0.02| 0.05| -0.08) -0.27| 0.01| 0.00| -0.03| -0.03

o R-RMSE SSARR | 1.60f 1.10| 048] 071} 042| 025 028 060| 069 023| 035 063 0.72

- OLC 0.31| 050| 045 029 037 0.13| 0.17| 0.39] 040| 0.20] 0.26] 0.34| 0.44

% R-Bias SSARR | 054] 046| -051] -0.80] -0.65| -0.16| -0.40{ -0.85| -0.78| -0.36| -0.24] 0.23| -0.53

sobel OLC | -049 0.12| 001; 0.05[ -0.09] 039; 0.10f 0.13| -0.37| 0.13| -0.01] 0.02| 0.01

R-RMSE SSARR | 260 149/ 034 028 022 045 045 093] 048 0.76] 078 1.04| 0.85

OLC 063) 056) 031} 0.29) 030] 0751 015 033) 059) 041 017 027 0.48

ReBias SSARR | -0.20] -0.31| -0.65 -1.13| -0.88| —-0.78| -0.62| -0.87| -0.98| -0.39] 0.05] 0.14]-0.70

b v OLC -029| 051 032 -0.28] 027 -0.20] 0.05| -0.20| -0.51| 0.11| 050 0.31/-0.10

R-RMSE SSARR | 099} 061} 072 135] 109 092] 073 099] 1.28) 0.84] 038] 024] 1.26

OLC 0.70] 0.92] 048 0.71] 050| 048] 021| 0.39] 091] 083 0.72| 035 0.80

i R-Bias SSARR | -0.08] -0.50] -0.53] -0.87| -0.88| -0.60| -0.56| -0.69| -0.66| 001| 019 0.11]-0.52

=| waw OLC 0.04] 057 0.38 -0.05| -0.35| 0.07( -0.14{ -0.18( -0.08{ -0.31{ 0.36{ 029 0.06

R-RMSE SSARR | 050/ 060f 059 1.10f 1.31] 0.83| 0.70| 0.83| 0.74| 043| 028 026 097

7 OLC 045| 0.78| 046| 048] 086] 069 025 025 038 0.72; 043] 038] 0.44

. SSARR | -0.23| -0.57f -0.61| -0.77| -1.01| -0.59| -0.64| -0.65| -0.69{ -0.15{ 0.11{ 0.14] 0.65

e R-bias OLC | -0.29| -0.02| 0.17| -0.06] -0.59] -0.18{ -0.38| -0.39| -0.44| -0.15 0.13| 0.18|-0.32

R-RMSE SSARR | 0.79| 0.90{ 0.71f 098] 141} 089 0.70| 083 081 056] 019 0.29| 1.18

OLC 0.75 0.66] 046| 037 112| 071 043| 059; 058 057| 021| 0.30| 0.82

. R-Bias SSARR | 0.08| -0.44| -0.48| -1.23| -0.76| 0.96| 031} -0.33| -0.15| 2.03| 139 1.25| 0.04

:l 7 OLC | -011] 0.20| 0.44| -0.54| -0.23| 0.87| 0.37| -0.68| -0.48 -0.20| -0.08} 0.62| -0.04

7 R-RMSE SSARR | 052 094 063 161| 1.04| 127 105 112 071 278 1.65| 140 1.48

OLC 0531 090 070 090 069 122| 111} 126| 084 187| 060| 081] 1.54
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