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Improvement of Mid/Long-Term ESP Scheme Using Probabilistic Weather
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Abstract

In hydrology, it is appropriate to use probabilistic method for forecasting mid/long term streamflow due
to the uncertainty of input data. Through this study, it is expanded mid/long term forecasting system more
effectively adding priory process function based on PDF-ratio method to the RRES-ESP system for Guem
River Basin. For implementing this purpose, weight is estimated using probabilistic weather forecasting
information from KMA. Based on these results, ESP probability is updated per scenario. Through the
estimated result per method, the average forecast score using ESP method is higher than that of naive
forecasting and it confirmed that ESP method results in appropriate score for RRES-ESP system. It is also
shown that the score of ESP method applying revised inflow scenario using probabilistic weather
forecasting is higher than that of ESP method. As a results, it will be improved the accuracy of forecasting
using probabilistic weather forecasting.
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Fig. 1. Schematic Diagram of RRFS-ESP System
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Fig. 2. Generation of ESP Scenarios
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Table 1. Example of Probabilistic Weather Forecas—
ting

20%
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Table 2. Interval Probability with Respect to Weather
Forecasting

High Medium Low Sum
A 50% 30% 20% 100%
30% 50% 20% 100%
B 20% 30% 50% 100%
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Table 3. Naive Forecasting of Monthly Rainfall

month Ry, ,(mm) Rys-(mm)
1 15.51 25.29
2 17.66 43.12
3 37.67 46.04
4 45.45 70.74
5 50.68 102.36
6 127.79 200.37
7 224.67 320.94
8 160.78 307.86
9 68.98 164.20
10 27.38 50.46
11 21.00 53.03
12 16.62 25.62

BEKERBERE



Table 4. Naive Forecasting of Monthly Inflow
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Table 6. Weather Outlooks by Month

month 2007 2008 2009 month 2007 2008 2009
1 5.8 355 204 1 B A N
2 44.1 5.1 31.1 2 A B N
3 91.9 22.8 6.5 3 A B B
4 25.8 25.8 87.7 4 B B A
5 904 90.4 100.2 5 N N N
6 138.6 139.6 92.2 6 N N B
7 226.4 1795 4034 7 N B A
8 306.1 192.6 96.9 8 N N B
9 361.5 425 49.7 9 A B B
10 26.6 294 20.8 10 B N B
11 7.7 11.5 41.0 11 B B N
12 13.4 11.6 30.9 12 B B A
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Table 7. Prediction Score By ESP

o B N B I -l Ml
HRH 2T R gy m.ﬂ%@ﬂmﬂmmﬂo
FRID K A® S HSDTmwy
= o HOI E g WW mmd Ll m AT ol OE & ,,i H_OI
E‘mmo\_u_m‘”_/._o T J|U$O#U)A .&O
x° X0 Hao.m meix A T =
o X o I+ 5 & o o oy MR B zx O
oqOp ooy O L i B R
W gm ﬂ_.mﬁoﬁa 3 N JAFHL D
o ° T o <T& ﬂﬁi,gdr@# Ly
N_.OHL ‘mﬂLJ._.o o .Z@MJ.O #\L.
=T ooy =2"%T Tw X T X
%K o & o T © gy oo 4 T oo N
P~ "o ooy T mﬂgﬁ] Eﬂoﬂ_ﬂeg
I I - o o o ol N 1 o
alg z_lau Jlﬁ
EH TR BT p
N % N = 5 T B | T T
T R g ™R g T R T
o T oo g L o N o w
BT =7 Ppagms g b pd
WN%%%EQ@%@aw%wm%aaw
K R R LRSS o B
?M%%%ouaﬁﬂ%ﬂ?yiwﬁ%
sl Puvy gLy
IR
BET S s RPoRr TR gn N o
= I - Sl G T m %o or W) odo m
slolnla|lo|ls|x|l=w|=|lw|x|xo| ]|
SIRIEIR|IRIK KKK 8|8 =8
N|lo|lS|log|lg|lco|lc|loc|lc|d|lc|lc|c|a
wl|lalolo|ln|la|ls|la|g|v | x|o|o| -
SIS B|R|S|B|IS|F 8|8 |8 L8
N|lo|lo|d|loc|lc|d|lc|c|loc|lc|a|c|
~| Y|l |la|lalelo|lmlnlao|n]x| vl o
clold|o N | F|Q|IF ||| F|IIF|S
SR NN Q|| N T T
N|lo|lo|lo|lo|lo|lc|lc|loclc|loc|lc|lo|o
=
= (]
Sl ||| |w|lo|~|o|lo|S|D|Y| 5
= <

N

o

A7F ESP 7)ol 9

=
=

F AU 9] o

[e)
#9

Eis

RABERE

Table 8. Prediction Score By PDF-ratio

g x 3 =M oA
o oy o o LT
% olp X < mm w
A = N K
o (- G 7 &
W B B ™o m_.r_. ~
T W o Wl A-
o o ™ o)
<0 X o= N
— ) X HE o~
_w_ = o £} <o T T
i N ~ )
e m = = m T
iy pl 10. ., KI
= 2 -
oy ™ ol m° i o = oK
AR = T H &7 4
N %r °DoE B
T RO e B o Xl
o KT ido 1 4
o Nr ~ < {n ~ o
—_ ‘D| X r [
TT PR of
= o o B o B° H
Fn mo © H- =0 N o B
= e ~ 5 N
N o ¢ B- ok s o < 8
o B R T T 9 & g
B RS oF o NJ
ol gl |alolo| =] |
SlN|oc|l=|alalac|lda|E|lalc|l]| e
Sle|slx|n|lx|F|F|n|Is|e|m2|q|=
Nlo|lo|lo|lo|o|o|lo|oco|jloc|oc|lo|o|o
|l |lw|lolclulv|l~laolo|=|x|a|a
Bla|g|lea| ||l =8| Q|xx|F| =]
S|lx|F|e|e|k 8|8 |B|&|&R|%|x|=
N|lo|o|c|oc|lc|lc|c|c|lc|loc|lc|c|o
~l~|om|lalolg|l o |lololaolo|lnlv]|o
S|la|F| DSl |laln|lw|l 4|6
S| |3 Ela|lelxn|T|F|a|=|=
N|S|c|c|c|loc|lc|s|s|a|a|lac|s|S
= o
S|l |w|o|~]lo|lo|S|Z2|Y] 2
= <

=

o

o

"

i

o

o

olo

o

oy

o

=

gl

Nro

20

-

il ,m

50

= E

N

ﬁ:TI
umo
olo
N
oy
it
<]
<
ol
5
:
!
7o
-
T
T
-
Bl
puf
it
ol
S

| 20014 =

], pp. 304-308.
F(2009), “F3arxe] As

S

&t g

+xigl

=l

S

W24 Table 8 2] 370 4

Table 7 &¢te] ¢

Ey_]:

(e}

2, pp. 573-579.

3], #2654, A4

1

kel
o

)

o

BEKERBERE

850



gk =] 7154 1] o] 8 SRR =g,
Sl ehs]) A|39H, A9Z, pp. 755-766.

d5< ol&d T

384, A6Z, pp. 471-483.
(2004), AAIZF & #HE] &9 A8 =

444 E10%% 201148 10H

7ls T

CroleyIl, T.E. (1996), “Using NOAAs new climate out-
looks in operational hydrology.” Journal of Hydrologic
FEngineering, ASCE, Vol. 1, No. 3, pp. 93-102.

Fread, P.L. (1998), “A perspective on hydrologic pre-
diction trends. Symposium on Hydrology.” American
Meteorologic Society, Phoenix, Arizona, pp. J1-]6.

USACE (1991), SSARR User manual. North Pacific
Div., Portland.

11-078 A 2011.07.19

=
T4 %X} 2011.08.25/10.12 | AIAFeEE: 2011.10.12

851



