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Temporal and Spatial Wind Information Production and Correction
Algorithm Development by Land Cover Type over the Republic of
Korea
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Abstract

Wind is an important variable for various scientific communities such as meteorology, climatology, and renewable
energy. In this study, numerical simulations using WRF mesoscale model were performed to produce temporal and
spatial wind information over the Republic of Korea during 2006. Although the spatial features and monthly
variations of the nearsurface wind speed were well simulated in the model, the simulated results overestimated the
observed values as a whole. To correct these simulated wind speeds, a regression-based statistical algorithm with
different constants and coefficients by land cover type was developed using the satellite-derived LST and NDWI.
The corrected wind speeds for the algorithm validation showed strong correlation and close agreement with the
observed values for each land cover type, with nearly zero mean bias and less than 0.4 m/s RMSE. Therefore, the
proposed algorithm using remotely sensed surface observations may be useful for correcting simulated near-surface
wind speeds and producing more accurate wind information over the Republic of Korea.
Keywords : Wind, Numerical Simulation, Land Cover Type, LST, NDWI, Correction Algorithm

1. M B el iR A(FE oA A o it Bl gk 4
o] o}x]1l ¢JtkBurlando et al, 2009; Liu et al.,
2010). 1¥E ofu2}, Mg, Mg, HAZA 5 BE
AdeFe] BEak /7t Al R Qlste] thA ]
uf$- Fask 71 e s F OP‘JFOI‘:}» £3], Fof YA e A= w9 293 EAlz 22wl
Zeusle}l 7|EHEl} olRo] YRS sk ‘—;_Lg Z Zelo|Uz)= 7By aeHom Haek & gl i}*ﬂ
H olrE tfFEA, L%Véfé AR =] F of ofyR|Y e gt QJri(o]4=3}, 2005). -F-7at

ulgre U)elumer ohlel 71%, 7, 59,

il
AL WAL AR 5 2 F wokellA e 28 El

of

R rlr

ol
—

20129 59 232 A<, 20124 79 269 A
* gs)9l - BATjshE BK21 AT A 2SI AT AT (ryuoasis@gmail.com)
ko A A| R} - BAYE D Sl 27 A AEFSE B g (kyuon-soo.han@pknu.ac.kr)

19



20 PR =N

ul=9] Ae= FY oAvA 9 A 9 Hygo] 483
233}t Ao SolAeH(HAY &, 2010), 2
o T Y /=S F4OR ofX|otof|A| o] FEAH
T ko Qe Aow HQIThAHEAW wEE
2009). -2luete] A9 1457 A, 2, A 5
9] 75 Al g 3t A dTo = HY, F
, Hlole & A ouA] 7les SHSI7IeR
b glom, S8 o] 7t 9 Has 91t A
g2 skl A #7185, 2010).

Yo a8 SEE sie TR

| g3 e AL o] AlElofof Bl

St AMAIE Bl R e At g
gk durdes wiEEe fR71dEsEAs
(Meteorological Station), AFg7]4HE4~(Automatic
Weather System, AWS), 11%7]A4}%=4(Radiosonde
Site) 52 #SAH2HE P53} T, v
= FEHA0| HluwA Fom FEO| 68%7} 4R
o|aL 4ol mittell sl qlof wi-g- ERfskar thekRt
FAA 7Rl Uehr] diEe], #EAte ew
= X BEAS AIs] Bk ol"tl (A
5> 2008; o]k 5, 2009). o]of thet thAete s
271%) AR he] B UL 5] EAH el
oJglt vl H Z=A7]Ho] 9l oiKDamousis et al.,
2004; Sideratos and Hatziargyriou, 2007; Salcedo-
Sanz et al., 2009), 0] WL AF3} A% S4o] w2
Highe] ohigde arefshA] RthHAlY 5, 2010).
FZolle SR 7RIS olgsto] EXAHL &
AT AF B4 55 R 32k A v E o
5 9 o]5 o] &3t HEHIA & AY4to] o] Rojx|aL g]
Sif(o]&% 5, 2009; Storm et al., 2009; HA|S 5,
2010; Kim et al., 2010), FZFH 02 AbolalA] Leht
= A X5 AskL AR E A7) 7] Sk At
35 =go] Fagk Aolrk

o] oM F 71RES o8ste] e

2}o] A A R E At dEE 459 &
A BAE AlEstoit B3 A 9] A RELS
n#sl7] fiste] AR R ik EX|
HEARS d&53E 2o &8sst o5 Fotol,
Hot et ehite Blerg R Ak 919k R-8]F et
= AASkL, 18N ofe} YA AGARAIE Y S8
A FHE E2staRt qit) o] =2 F 4R
e, At i 9 Fa ol tistol= A7lolA
oju] Al&stlom, ARG = o dAtel AMSE F
TR 7R AlEgo]ldS 9t AFAA, 1AL
AdHEAE 9 b EA = Sl diste] s

o

il

o

r 4
f
ol

b j
oo
ro,

ox 1o

Wi

_?]

>

éﬁid

o O by
oox

o

2
h

A dae)Ee sl A et A4
o ok Wl AR, el s Ayl dis)

o A<t
2. Gy

S92 71 RdS uj= NCAR(National Center for
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Figure 1, Experimental domains over (a) East Asia and
(b) the Republic of Korea
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Figure 4, Scatterplots of the observed versus simulated
monthly mean wind speeds for (a) mixed
forests, (b) croplands, and (c) urban and
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Table 1, Constants and regression coefficients in Eq. (1)

Land Type a b by bs
Mixed Forests -0.609 0.879 0.005 1.502
Croplands -0.396 0.713 0.015 0.629
Urban & Builtup -0.130 0.727 0.019 -0.702
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