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Use of Climate Information
for Improving Extended Streamflow Prediction in Korea
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Abstract

Since the accuracy of climate forecast information has improved from better understanding of the
climatic system, particularly, from the better understanding of ENSO and the improvement in
meteorological models, the forecasted climate information is becoming the important clue for
streamflow prediction. This study investigated the available climate forecast information to improve
the extended streamflow prediction in Korea, such as MIMI(Monthly Industrial Meteorological
Information) and GDAPS(Global Data Assimilation and Prediction) and measured their accuracies. Both
MIMI and the 10-day forecast of GDAPS were superior to a naive forecasts and performed better for
the flood season than for the dry season, thus it was proved that such climate forecasts would be
valuable for the flood season. This study then forecasted the monthly inflows to Chungju Dam by
using MIMI and GDAPS. For MIMI, we compared three cases: All, Intersection, Union. The
accuracies of all three cases are better than the naive forecast and especially, Extended Streamflow
Predictions(ESPs) with the Intersection and with Union scenarios were superior to that with the All
scenarios for the flood season. For GDAPS, the 10-day ahead streamflow prediction also has the
better accuracy for the flood season than for the dry season. Therefore, this study proved that using
the climate information such as MIMI and GDAPS to reduce the meteorologic uncertainty can improve
the accuracy of the extended streamflow prediction for the flood season.

keywords : climate information, monthly industrial meteorology information, GDAPS, ensemble
streamflow prediction, forecasting accuracy
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Table 1. Classification of monthly and 10-day forecast of temperature and precipitation

. 5 Precipitation
Classification Probability Temperature difference (C) average yer;r'ratio (%)
10-day Month 10-day Month
Above Normal 30 % > 0.7 > 05 > 130 > 120
Normal 40 % -0.7 7 0.7 -05 7 05 50 T 130 70 7 120
Below Normal 30 % -0.7 < -05 < 50 < 70 <

Source) http://www kma.go.kr
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Table 2. Yearly hit number and ratio of precipitation and temperature
Precipitation Temperature
Year Month Month 10-day 10-day Month Month 10-day 10~day
hit #  |hit ratio(%) hit #  |hit ratio(%) hit #  |hit ratio(%) hit #  |hit ratio(%)
1991 9 25.0 4 333 115 319 55 458
1992 125 347 3 25.0 145 40.3 55 45.8
1993 11 306 4 33.3 125 34.7 4 33.3
1994 9 25.0 4 33.3 125 349 75 625
1995 8 22.2 35 29.2 105 29.2 55 45.8
1996 9.5 26.4 3 25.0 155 43.1 7 58.3
1997 11 30.6 45 375 105 29.2 4 33.3
1998 10 27.8 35 29.2 13 36.1 6 50.0
1999 95 26.4 15 125 135 375 45 375
2000 12 33.3 5 41.7 145 40.3 5 41.7
2001 13 36.1 45 375 105 29.2 4 33.3
2002 6 16.7 2 56 205 56.9 55 458
Ave. 10.0 279 | 35 28.6 13.3 36.9 5.3 444

Note) Month contains the first, the second, and the last 10-day
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Table 3. Seasonal hit ratio of precipitation and temperature unit: %

Season Precipitation Temperature
Month 10-day Month 10~day
Spring 27.3 319 389 37.8
Summer 30.6 34.7 41.9 379
Autumn 25.0 29.2 33.8 455
Winter 28.7 23.6 32.8 50.0
Ave. 279 29.9 36.9 428
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o} Aol iR AR AR HEeld ZHel wos] TR
HET $£4) 2 Z294E YR AT A& H - ‘ T - /
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| GDAPS #ARE AH8st A4 4TS A oomd ™ J S
oh. GDAPSS] Sl4EE 1875°x1875°0| 0, Fig. 13 2 R B
o] -51—_}1?_]_._1_;_% E@-—g}l‘f 7_:111}_0,] _/":.“;_-_ 67H, o]oﬂ E@‘EPE 1208 49&5?5:-217m;smsmwsnénmnimstsiz,-m 135 13647
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Table 4. Description of observed precipitation and temperature data for the GDAPS accuracy
assessment

Subjects Description

Grid points
(GDAPS ordinate, 5(69,29), 6(69,30), 8(70,29), 9(70,30)
GDAPS abscissa)

Latitude and longitude Latitude: 1275°E ~ 129.375°E
of girds Longitude: 37.627°N ~ 37.5°N

¢ Han river basin:

MOCT: 36 points, K-water: 25 points, KMA: 3 points
Observed points ¢ Guem river basin:

in grid map MOCT: 22 points, K-water: 15 points, KMA: 2 points
e Nakdong river basin:

MOCT: 99 points, K-water: 25 points, KMA: 5 points

Note) MOCT: Ministry of Construction & Transpiration
K-water: Korea water resources corporation
KMA: Korea Meteorology Administration
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Fig. 2. Accuracy measures of the 10-day GDAPS forecasts
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Table 5. Accuracy measures of the SSARR

simulation
N index | p_Bias R-RMSE
Jan. -1.063 1.474
Feb. -0.832 1.009
Mar. 0.177 0.466
Apr. 0.496 0.578
May 0.366 0.491
Jun. 0.289 0.453
Jul. 0.285 0.333
Aug. 0.296 0.422
Sep. 0.302 0.471
Oct. 0.055 0.257
Nov. -0.257 0.462
Dec. -0.555 0.709
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g. 3. Comparison of the SSARR simulated and the observed streamflow
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Fig. 4. Scenario selection process using MIMI
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Table 6. Average hit score by scenario

Month
. 1 2 3 4 5 6 7 8 9 10 11 12 Ave.
Scenarios
All 305! 24.8| 51.2| 31.8] 44.4| 304| 367 323 457 453 555 38.1 38.9
Intersection 204| 172| 452 37.4| 48.6| 33.8| 40.1| 43.1] 334| 349 61.0 9.0 37.7
Union 29.4| 20.3| 475 317 47.9| 30.7| 334| 33.4| 437 419 640 338 38.6

Note) Bold: AHS larger than the AHS of all scenarios
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