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(www.agroclimate.org). ©|"] 2004d5-E A|ZE ArgoClimate> &7F % SHIH SAAEANA
7} 7] of| H.(seasonal forecasts)2} 7] % (climate outlook)> =&, oRHE 7|7 e} =3
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A ZAMH| =2 A|F 3T} (Fraisse et al., 2006; Breuer et al., 2008).
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Ao} & 2ol 7F WATE = ok dE 5o, HRAAYFY 72 Fx27F Raabe] oSN EebH]

A gk, ket AbHIL BRI A ZF 7]skeA AR Q1 = (surface irradiance) 2Fo] 2 F 317]
&

2 B¥7} @A v(Seo ef al., 2008; Chung et al., 2009a; Kim and Yun 2013), ool A&7
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N4 FuleE 2 KLAPS(Z3) skmx5km A &S] 0600 7]2S 30mx30m ZAF A==
A e E Ae, 4 S5km A 0600 1400 V]S ROl 27 JHEAFMIAV]>)E W
gahe HANANH AFtETh skm AAARE A5 BAETFE)S FHANS W, A4
ol ¥ = AApe] WAu Lol wrel AME I gro]l iAo w7 o] ®rh o
71e] 30mx30m AA} &G Ee] DEM (digital elevation model) 2= XF7] 7]27HE(-0.65C
/100myol] whe} etz WAS Fgnt of7ld WA ow Qg v2edd AFE e 2

ol E3E A&sker FAAQ e g thea
AxYzhow sl 7ol LA A7lds 7ER EE jEHoRR
DES AL A9 B nLAE AA 7]eRT o A 7]
= A (D) Zo] 2dd ayENE B AT Chung et al, 2006). =3+ x| I F7]7F W
o7 Fel AFFY AAY JAHe A4S WFAFeR xddt=d, Ki

(2011)> Chung er al. (2006)%] AHF B7]7¢F #AfHFHoAA B W7as

Y Kim et al. (2012):= oFgbell 71T Aol A ApEClA FEdlEE MR TE Fde] A
BRI AF vl AR R el whEd 3707 WE e Ease] 3
& wRE A7 A Aasiglen, 4 9 2ol 71E WRAEIN(C) Tl
2 2R (C)s Agss
R
we (R— X Ly [1 = exp{=0.01(Z= Z1)}] M
B2 =21 < {alog,(CFA, + CAP)-2T) @)
B o o :
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Fig. 1. Digital mesoscale forecast issued by KMA for the 2m air temperature at 0600 LST 1 March
2013(Left) and comparison of the geospatially corrected local scale forecast (bottom layer) and the
uncorrected mesoscale forecast(top layer).
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Fig. 2. Change in 1500 temperature as influenced by the 4-hour normalized
differential solar irradiance between sloped surfaces and a horizontal plain on clear
days (Adapted from Chung et al., 2009).
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Table 1. Correction factors classified by the range of normalized differential slope irradiance values

Case NDSI Correction factor (C)
1 X <-0.178 Cy =12
2 -0.178<x<0 Cr =6.66)
3 0<x=0.125 C; =32y
4 0.125<yx Cy =4
wref FHoRRE A5l thE F/FHUL ofel da E FAFHUE DojulAn

M Aol AAETe] vt e ol & wgste] EEFFAFE o8 F ] end

A : @ % gt Arbaste Augom dEage. oF
Qe e okAES e BE AW 1 BAS EEHAT (Fig. 3).
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Fig. 3. Derivation of the wind-speed dependent weighting factor for correcting
solar irradiance effect in daily maximum temperature estimation. The maximum
rise due to solar effect is 4°C under no advection condition (mean wind speed
of 0 m/s) but reduced to 2.2°C rise at 2 m/s, 1.2°C rise at 1 m/s, 0.4C rise

at 3 m/s and no temperature change at or over 3 m/s wind speed.
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Fig. 4. Comparison of the predicted 0600 temperatures with those observed at
12 validation sites in Akyang catchment on 62 cold pooling days during the
fall 2011 — spring 2012 period. White circles represent the geospatially
corrected local scale forecasts, while black spades stand for the uncorrected

mesoscale forecasts.

Table 2% 2012 1¥ 1956 20133 12¢¥ 3197bA] #=A 827}
Aol diste], ¥ Fo] dAtaHE wde oA HAVE BPE Y HF = 5
ot} v mEH AL AS 7&FA LAHME)E Hit -087CE HubHow IAhFAHo|o
W, 53] AL f1A7F 3~5% A3} AAolyt ehukgt AR s Fsk= 6 A5 ol A
ol¥l 7 3ol A3lth (Table 2, Lapse). 7159 E=F3AT RPox2 FAHE 712 ME 1.0CL
2 7] vl HAw-dg o R #=okt} (Table 2, NDSI). ol H|3s] w}gt

A A2 a24E AT A=
S mao o3 4" /]S MEZ -023CE B7|Ao]l A MAEHYeH, o] & Fip=
E35] WA ApdHolA A YEFTH (Table 2, NDSIHU). HAEAA 10329 1500 +47]2 &
7 RMSE %A 1.0C oz dolx] d8&Ao] T3 Aoz dAddn. 7|E ZE=F3AF
HYPvto = RMSEZ}F 1.8CH H AW F&7teX 2 Bggo 2y A7 /e &8 RMSEE
A vE F A HA
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Table 2. The error statistics for 1500 temperature estimated by the lapse-rate corrected (Lapse), the
solar-effect corrected (NDSI), and the NDSI plus wind speed corrected (NDSI+U) models. Clear day
data in 2012-2013 were used

Weather sites
1 2 3 4 5 6 7 8 9 10 AVG
ME -0.33  -073 -149 -1.10 -136 -149 -029 -097 -040 -0.52 -0.87
RMSE 0.78 1.09 1.71 1.37 1.63 1.69 0.81 1.33 0.88 0.93 1.22
1.24 1.24 0.05 1.69 1.77 0.69 1.83 0.08 0.60 0.98 1.02
RMSE 1.80 1.86 1.35 2.19 2.36 1.65 2.49 1.23 1.43 1.63 1.80
NDSI ME 0.01 -0.25  -0.78 -0.11 0.09 -0.57 0.15 -0.55  -0.17 -0.08 -0.23

+U RMSE 0.76 0.90 1.34 0.95 1.34 1.15 0.82 1.08 0.82 0.84 1.00
ME: mean error, RMSE: root mean square error

Lapse

NDSI

AT oA el 2013 195 59704 1370 A3 AWSelA =¥ AR F, Imm o]
&S H 5 KLAPS 2 A7) F
2o o3 AR FAGSFZE F HAE RMSERZ 83 Zo] Table 30|th. 7] KLAPS
5km 2 FAA ] A9 Ao wEt 41mmol A 92mme] AE How, 134 PFi
6.5mm%th. o] Aol A A RATER 270m Z=3 FA X9 Ao A -l we} 3.4mmol
A 5.7mm HNA H 4.7mme] SAHE Btk HSol AFSH 1993 Ht A2 19.2mm
24 Ht giv] o5 xe] W& 13AXH Ht 34%  (KLAPS Skm)oll A 24.4% (RATER
270m)E StobA 7] el inl gk A o] TR s 28% 7SR FA FTH(Table 3).

Table 3. Comparison of the estimation errors for daily precipitation between the KLAPS method
(8km) and the radar assisted topography and elevation revision (RATER) scheme (270m). Each
number stands for the mean of 19 precipitation cases.

. Obs. Skm 270m
Site ID
(mm) RMSE(mm) CEE*(%) RMSE(mm) CEE(%)
1 21 6.7 325 3.5 17.0
2 17 9.2 53.0 5.3 30.7
3 18 9.0 50.7 5.6 31.9
4 20 7.4 36.2 5.5 26.9
5 18 6.7 36.4 5.7 31.2
6 20 4.6 22.4 43 21.3
7 18 6.0 329 52 28.5
8 19 7.4 38.4 3.7 19.1
9 19 43 222 3.7 19.6
10 19 4.1 21.2 3.4 17.5
11 19 5.3 27.8 49 25.4
12 19 6.9 36.6 4.1 21.9
13 22 6.8 31.4 5.6 25.9
mean 19.2 6.5 34.0 4.7 24.4

*CEE: Coefficient of Estimation Error (Percent ratio of RMSE relative to the observed mean)
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