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Classification of Wind Sector in Pohang Region
Using Similarity of Time-Series Wind Vectors

7:I|8|_:!?-*1‘ . 7:I|7(|_|3-E\_** e 7226 jun . HFS %****

Kim Hyun-Goo*t | Kim Jinsol**, Kang Yong-Heack#*** and Park Hyeong-Dongs=++

(Received 18 December 2015; accepted 04 February 2016)

Abstract : The local wind systems in the Pohang region were categorized into wind sectors. Still, thorough
knowledge of wind resource assessment, wind environment analysis, and atmospheric environmental impact
assessment was required since the region has outstanding wind resources, it is located on the path of typhoon,
and it has large-scale atmospheric pollution sources. To overcome the resolution limitation of meteorological
dataset and problems of categorization criteria of the preceding studies, the high-resolution wind resource map
of the Korea Institute of Energy Research was used as time-series meteorological data; the 2-step method of
determining the clustering coefficient through hierarchical clustering analysis and subsequently categorizing the
wind sectors through non-hierarchical K-means clustering analysis was adopted. The similarity of normalized
time-series wind vector was proposed as the Euclidean distance. The meteor-statistical characteristics of the
mean vector wind distribution and meteorological variables of each wind sector were compared. The comparison
confirmed significant differences among wind sectors according to the terrain elevation, mean wind speed, Weibull
shape parameter, etc.
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Fig. 1 Topographic map of Pohang region

LR IE

=
Rl

SELT

)49 2 s 2

9]

i3

_(H

2]

A7 EAT

A8 A =

50 AR5 09 oo u)

A e 7] el

M

o

v

el

ar

]

T
o
3
|

T
o
A]r_

23!

| ==& Vol. 36, No. 1, 2016

st3|

FREHJOfILAR]

S|
()

12



G FEAES] SRS o8 H EYAS et 25 /UBT 9

2. At H 2
2.1 THALAE

A LA = Ho|y Mol ~mFE FE3HA|
Ao dg AAYE SEHNHE FESt
MR o] g3t AT

2 AT A = v A 7|=d A S 3l
B FYHALARE AREsil=T, o] 3km
x 3km FHW T T =S 1A= A 3E
A E=RZ 20050 FE 20073 7k 2] 7] 7kl o
& SR 4717 | Z(numerical weather
prediction) 23 MMb5(Mesoscale Model 5) &
3 A1 gk 2t g o]t

T HAYA == IEC 61400-1290 2] A3}
98 gy 238" 43T,
A Z ARl LiDARe] 23k 13
¥ g AF, Y7 97

A

O
Y
o
A
a7
=

1G-S ERFste BAVIHOR, oF
A A kel FARY = vl
A3l HEE Uehde= AgE Gl of gt
= 5 AA4(node) At B 3H
o] AAIE FE5HE O AV S YE= A

=2 $F¢ ¢ Euclidean) A& E Eq. (13}
d [ex]

o714 ji= AL vk el s A
2 e, N& AAYG A2 5 15
(8,76041 2+ x 3yd)o] o},

5 Axge) AAY

FH o g2 ALstr] ke FEHUHE AW
F TERAE W FEEY FHEALWOE
2] (decomposition)stA e}, 28l Z+zhe]
TEHEAEE FATHO)LE o] FoE
M F%S A3t 3H(normalization) 3} 3 .

1S~
SZW; \/ujJrv? (2)

e AitstebA edgten, 1o

b Egol e T AR
%

off

4P

MU
o | |

o, o W
o to
ul rlo
=
L)
oo
il
u
X,
>

o ¥T Ho
g

o x> 8
o offf
T b
o =
4z S
lo toh of
ol rﬂ—"
ol
o 3R rZ
A

=

Ho
>~
2
o
o

ol
o
g ™

re
=2
Sy
N,
M
1%
=2
Lo,
Ol
jus)
z
o
4,
2

LT
oo
£

M
»eodu g xR

)
1
i
)
2l
o,
ol
32
)

B

Ol-m o
o

>

ez, M
X,
o
v rlr

clustering) <
g M 27 FAA
) Abele]l Age 7 A F
H o #S s Aol o] AE
ol A= st HAAA
H, Eq. ()& o] &3t A&

ek FRAMNFE HEE e T TR
g et M Fl i =A g =

sto] AA ot BEEH = 7 2 F Akole] A
7F 2A F7ve oo BlfFARd o] & F A F

off o
>,
X
o o
2
il
(oL
T
ol
=Y

I~

Journal of the Korean Solar Energy Society Vol. 36, No. 1, 2016 13



1o}, whebd ol w7}

hul

kel

[=R] BEaau A8 =y
o] WEEe o

_,QO El_ _ 00 = :i s9UEISIO ® JIL Iy m
o 7o AR AR 3 3 2 i 2 W _m
% E-STR ~ T2 mow g
= LR 5 L 0T :
N - - C . 3
H S N 3 _t.wbmm |
T A 8 X T R © < JaSel WE %
~ K3 X 5 T h:
o ol . 8 T = &
S e R N N N A .
— 0= = s 9O 1 ol
~O ~ [~ X N 5 =
b Al v_Aw T+ % *© g 2 W_ Mg
ny M__Mll‘ol&oﬂ gm% Md_uﬂﬁ -
ﬁ; _/_/ﬂ.% DT_ 1S CT;O,JH N
R =8 T T 3
- Lol O - c ,I Q
ﬂﬂﬁw_/wrﬂu7dr J g i R ¥
= iﬂzﬂuﬂ%% s O T o T @
TR G S -
R E BN W 5 Hozh T A e T -
~ N No o = No B ‘ e U Sl p 3 8 P
oo gy g R oE S AN R R g T oW WO T o] Roap o o
% 8 B nhﬂoﬂi ﬁwudr.ﬂﬂﬁvmﬂuf B Mo 1 o &
~ HT TO ot I o RS LE ﬂA.I = o T &o W o% - ‘_ﬂol frcalii~at
Do A Mo N o] ¢ X g oo R it CUNNCRATAS
S T p TV FF G NERBT T Ay o X N o
WA o w R Mﬁmﬂﬂﬂﬂﬂu,a‘ WF L = N
B WL x i _ T WeXThpwdp wg®Z oW R
Blhere, _ we®Io Teaoad oo MmO AR ow
TR T N 5% Mot T ETR W SF oy
A o Moo T e BT R T R Sy _ 5o
W wwt T m o oh D K mﬂ_ N oz W W_. M. B or Mu G+ ok ar o |
o] ® o S zr ol _Sﬁ I =~ LN e 2w %A g No =T = R = H
o <noxe Mg X i o N o Njo iz N N A o
TemzTgm ToLET SomdelRwKe % g wmPeLlE
< = 2 % H N -0 7 © @ oo AF =N o ®
T 5 - B - o3z XS N T . U
pRVESh PladeriivSoiTEL Nty & TEOES
) - T T ) o Y ~g = —_— —_—
&ré%%ﬂa\&@m%%xﬂzﬁwﬁiﬂﬁﬂuwragow7xu®_4_o|a%mﬂ_@do aum_uﬂvn my
R B ER Hm T RI N RN o AR RN A o S iy
CRCE SRR R R U S R R I I IR N
wF - B B Ew g T T ™ LR g W
N W w5 Mogr R Mmoot R T e oo T W o o Ho T & W
o Tt EXEWw MR MEZ VT TEHTE Mo o

| ==& Vol. 36, No. 1, 2016

3

k

=l

=1

FREHJOfILAR]

[

Fig. 3 Classified wind sectors in Pohang region
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