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Applicability Assessment of Hydrological Drought Outlook Using ESP Method
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Abstract

This study constructs the drought outlook system using ESP (Ensemble Streamflow Prediction) method
and evaluates its utilization for drought prediction. Historical Runoff (HR) was estimated by employing LSM
(Land Surface Model) and the observed meteorological, hydrological and topographical data in South Korea.
Also Predicted Runoff (PR) was produced for different lead times (i.e. 1-, 2-, 3-month) using 30-year past
meteorological data and the initial soil moisture condition. The HR accuracy was higher during MAM, DJF
than JJA, SON, and the prediction accuracy was highly decreased after 1 month outlook. SRI (Standardized
Runoff Index) verified for the feasibility of domestic drought analysis was used for drought outlook, and
PR_SRI was evaluated. The accuracy of PR_SRI with lead times of 1- and 2-month was highly increased
as it considered the accumulated 1- and 2-month HR, respectively. The Correlation Coefficient (CC) was
0.71, 0.48, 0.00, and Root Mean Square Error (RMSE) was 0.46, 0.76, 1.01 for 1-, 2- and 3-month lead times,
respectively, and the accuracy was higher in arid season. It is concluded that ESP method is applicable
to domestic drought prediction up to 1- and 2-month lead times.

Keywords : drought outlook, ESP method, LSM, predictied runoff, SRI
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Aol A= PR_SRI ¥ HR_SRIE °]§3lo] F+ BAAE 20049704 871 (A%, S5, AR, de) ¢bs,
Arkskaat sh, A At wet o] 5 A B A A, i, AAEE #5E fEFo RS H VIC
= AAetarat g, 047]*1 741?—11% B g Aol o] viyfReE F4skal @3k d9e ud F e
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3. ESP 7| o|2¢t =Mt ¥ I} WFE o] gate] AxpE {EFS Atk 7zt |
1 VG 29 =5 3 El SR AR Tabe 234l 204 2k 0 g
E4ATME) Q] 79 242+ 0.83~0.89, 0.70~0.80, RMSE
Aol A= felvet el tia] VIC Zis 45 = 326~3.80mm/day, FrE&4 S AHVE)= -9.87~9.47%
‘E}J—X} [EAES] AP} VRS —’F@ﬁ}i’i o] W9 & yeh} 8ol & HoR RIHJTE &
A @R = FEWEFAA Ags= 100m 7+ 2] DEM ATFeAE e iiaEE EdE THsiAS 91
(Digital Elevation Model) @} 37 0] 4] Xﬂﬁﬁ}—t— 100 m et Ao FEARE AASIATH
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HE AU EGE(12000008F B SRS Aleiel B
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Table 2. Statistical Results at Each Dam Site
Dam Site CC RMSE (mm/day) ME VE (%)
Soyang 0.89 3.38 0.80 -5.97
Chungju 0.87 3.50 0.75 -9.87
Guesan 0.86 3.33 0.72 -2.98
Imha 0.84 3.26 0.70 -5.53
Andong 0.87 2.78 0.75 0.98
Habcheon 0.88 2.80 0.76 9.47
Daecheong 0.86 2.60 0.75 7.45
Seomjin 0.83 3.74 0.70 2.41
Percent error in Volume (VE)=10x(3 5.3 030, Root mean square error (RMSE)= /3 (0—$7/», where n is a number of data,
Nash-Sutcliffe efficiency (ME)=[Y}(0,-0¢- X (0,-7/%0_0¢, Correlation coefficient (CORR-C)=s3,/ /5>, .= 1(0-0)§-3),
s5=Y0-0¢, s5=N(§-57, Where, O is observed runoff and S is simulated runoff.
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Table 3. Statistical Results between HR_SRI and PR_SRI (1996~2009)

) Correlaltion Coefficient Root Mean Square Error
Target Periods
+1 month +2 months +3 months +1 month +2 months +3 months
Jan. 0.83* 0.665 -0.20 0.27 0.60 1.21
Feb. 0.82x 0.70 0.40 0.29 0.52 0.81
Mar. 0.69 0.38 0.23 0.45 0.74 0.80
Apr. 0.65% 0.36 -0.03 0.58 0.83 1.00
May 0.66 0.33 0.16 0.64 0.96 1.06
Jun. 0.66: 0.39 -0.04 0.67 0.94 1.11
Monthly
Jul. 0.48: 0.37 0.09 0.77 0.85 0.96
Aug. 0.56 0.18 -0.05 0.64 0.85 0.89
Sep. 0.63* 0.23 -0.24 0.58 0.90 0.95
Oct. 0.85% 0.62: -0.35 0.21 0.70 1.12
Nov. 0.90= 0.86% 0.10 0.15 0.49 1.11
Dec. 0.81= 0.62: -0.04 0.35 0.70 1.11
MAM 0.67 0.36 0.12 0.56 0.84 0.95
JJA 0.57= 0.31 0.00 0.69 0.88 0.99
Seasonal
SON 0.78+ 0.54: -0.16 0.31 0.70 1.06
DJF 0.82x 0.66: 0.06 0.30 0.61 1.04
3¢ Correlation Coefficient above the 0.1 significance level.
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