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1gE ok A= thFst v 7|43 A RE (micro scale weather analysis module)S 7|&3te] %
.L*‘H%O 7]*‘73E/\13]£§ *‘ ]ﬁﬁ Xﬂ—‘—ﬁ}LX} =3t itk ole} T2 AFELS HE U=
Al FAQl oz A3l TAE = =A 1743 (micro meteorology) o] F 4% W3l &0z
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Xéifﬂﬁli«l =4 9 5849 29t} B =22 7SR E] A A-EE A 58S
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) Al TRAEAAHY BrrEaEEY] 848 Bk

OPm oX &:’

F 2ol S0l =AY FAQ B ) fref glo] WA =49 7|3 e 28 =l
o BAA AEA H% wapgitt. ol# gk 7| E Clgstr] S8, A = l%‘—%% L7 EA
SI% (0124 AR)E D108 A £UL FE o TT2ALS) W AAS AUST % 7
2o AR B oz AR NS ZYE (WISE)S 1535 AFYS A5t It} (Korea
Meteorological Administration, 2011 Z=). H}E}H WISE (weather information system engine)]
Aepgzh A2 4 Aol Be s FAA 7122 BAAAE o Aol B4 oleh.

WISE#-Zof|&= 218350 23l WRF (weather research and forecasting model) 7]9Fe] S A]
u 7] de] Aol Bgsly (Kim %, 2008; Boogt Oh, 2000; Toshiaki 5, 1999), ©]#3 Zde

T o] 28 7144 ANNEA 5L §FATEZ AR 270 (WISE) AHle] Qo2 £35S (153
3100-3133-302-350).
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AR A-F0H B4l WA B & A AALHRY $I92% SuelE e FEI 473
Woo 5 (2014)3} Lee 5 (2014) 9] of2] A7olA AHgd 7129 SRR YFE Dol dmelZof
5L SYNAREAY SHLE ADSER S AAD THRARS ALk, UE A
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2.1. F7AA

MR7)4=7F g FEe] -8—%‘} U= 71 R ES] F7HAAE Figure 2.13 Zo] 3718 99
A, B7REA AlabdA, B4 E H3Y JddA, BE AW, SAREY 2YHE YAHAR o
Fo7 dH FAE EW%P‘*EE HHEte] 7| dRde H4E £ Qe FE3d AR ES HEH
oz M = Y= F A oy 7 A ARA QA FAUE-L 23 2}

(1) %]Fjﬂ'ﬁ] Jﬂ7]~9— %]Eﬁﬂ X].E_}‘-__—
AR AALIAR (54 =
AR R o] FofFrh

Generated WISE MSWAM data .
+ Observational data Evaluation tool
Calculating statistics

Input

Test and
refine
Revise loop
WISE Analysis
MSWAM Diagnostic checking

And iterate
}Decision point

Optimized WISE MSWAM
Output Correct WISE MSWAM

Figure 2.1 Evaluation system of micro scale weather analysis module (MSWAM)

(i) F7FEA AAIA: o] AN AHREE HrE 22 A u27]44H-2 MET (model evaluation



A spectrum based evaluation algorithm for micro scale weather analysis module 43

tools; Developmental Testbed Center, 2013)5, 9=7]43d2 SVS (standard verification sys-
tem)E, dE7]4AHL MVI (model evaluation indices) & Z+Z 7|dsle] 7 JEEEHAZR ] F&
A 7] B23 HULEAE AR Z1E Kim 5 (2014)2 MET, SVS @ MVIoA A4k 7}
53+ FAH7HEA (quantitative verification statistic)

ES vl 243kl

(i) B4 2 A3t ATeA: AdE F7HEA BE8) 2E BAES HEste], Frid 7]
Fel AR Ee) A4 B2k, mEY eRRd 9 $49) B84 ARE Adkels Aot Wt of
A NA 7R ER] 7R E ] HEE AAIG A AR AuE W PrIEAE 53
I, 23] oW o gAE A3t

(iv) B8 £AGA: 7|32 Ee] B5E AA g FAES IS APH I A& Baf et

5 3 a]]zeﬂ
= =

a1 £AE ] REY A (HAHe
(v) $ARES) 288 44D
=

NALGAR (ASAE =

Hebd AAsIAnE BAAAE A8 AuAdA B2 $28 w24 A () ()E B8
Al B3

£ H7EAR ool A Utk ol ge] BIAAL 7148 Hope] F4RuY RoplN RyHTL, 2y
o eFIA 9 £, 18a By oSH A oul|F gtov], WISE v|7| 5] A 25| F 7t
T 5YS FURIAE AT Aot TRl 71E8 VSN RESY BIHAAISE €8 WISE 1]7]
gl R Ee) A4E B8 e BAFARE] Adeke AAZTE BALT 2ol mA7)4e)
A-304 E4e 2nRssoR Yehd oatd AALE9Ee Brlske SA7 2eeith &, o
Y AALEEES] Fodd, Aedd, ARt E 2 U4 59 24& A% oS 2UEAT

Aesjeh ARRAE o1F FABAT AWNY NN ABHT Y 8 BT (MET,
SVS @ MVI)el 2350] 914 go}, WISE w7144 m &9 BAAAN 238 BrA=Tel Aol
EEL I

K

2.2. U7|ASINRE Fr7lE T (MET_WISE)

WISEF2S 93l A4& Kim 5 (2008), Boo2} Oh (2000), Toshiaki 5 (1999)2] A|oka} Zho] Zu &

ol A%e WRF 7]8ke] A7) do] de s, 7R S 9o thget WISE w]7]/ds] A

TS0l @A Ad=E ok webA WISE w73 R2Ee] B2 371 94 +8e AT F7HA

N F7IETFE 2RSS WISE v7|dsiAREe] 2327l A s o #of drt. o]2|d

B7RAA L] AAE AlAE Al v 71739 Al-gHA R EAS B2 5 e thakd AlA Dol digt
(o)

2012). o] B #A 7]dsHRolol|l A Bl AR E = H7kE7 METE 743 3771 e 193]
AT, WISE w7145l 4R 5 A-804 S4E B8 5 e BAEAS Adsle] METS
FEA F7E=F MET-WISES Al ¢Hete}.

MET®] 742 Figure 2.20 Yehd 234} o] 54 B A (cleaning) #74 < “37Hats 49~,
“UeAE WM, “Z5 PLOT ' Aks B4 “F7FsAAN 9 “2A7eg o]Folxtt. Figure
2.29] 504 A WA 6712 EAY MET H715F Zo|A] Point-Stat, Grid-Stat, Mode, Wavelet-
Stat7} A 7)1 RE L] Hrlo] 2 AMZHETE Point-Stat-S ARl R (gridded forecast field)-& 7]
‘FAS5ay goldEd (rawinsonde)s #ASA A A5E AR (point data)$} ¥ dhs B7=T
old] Whall, Grid-Stat+= H7HAFl ARl A #HE=H A8 EE v Ax#H=% (gridded observation
field) 3} o]l tf-&-3to] 713 R oS3 Azt B Aol & Va5 A 9 AFFIhe S8 7R
W) BEE Bobshe £ oI,
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Figure 2.2 MET_WISE structure and modules. Elliptic areas represent software and modules,
and rectangle areas represent input and output files
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"’s’ﬁi"rfi

NB(CD F,J
.—-— MetCDF

Ascll
PointObs ,

3lH MODE (method for object-based diagnostic evaluation):= Grid-Stat¥} 7} E22 Z+o
U 71A4Rde] AT E Brown 5 (2007)3 Davis 5 (2006a), Davis 5 (2006b)o] A<kt 214 7] 9k
Z7HA AZ714 (obJect based spatial verification technique) 22 37}8l= B 7I=+o]H, Wavelet-

¥l
Stats AAAEST AP B U2 RE o] 59 2x-U-Harr Wavelet HE| ol 93l FaA]= o
= =2 A ¥ 7}8= =7 (intensity-scale verification technique) 241, Casati 5 (2004) ] A|<Fst v}
He ARt o]} o] MET+ Ut 549 H7le 55 FHet YA T, oE2 BF Jo
® (cross-sectional) 2w L} &tk ‘:5-04 AL H7HE F8 NEE AR ur iR Ee] thadE
AALY Bt 2482 & gle Eolth.

2 A7+ WA WISE “]71"]'3“"4‘:'5"1] 3 AAEE AL E AAEEEE (e AAE 4%
A BT o] th-g3He AFAIAL (2 AAE AAAE)Y] AAA4E H7Fste] WISE 1| 7)/33)
AREe] A AAFoR AT £ Y= VIETE AAE 2FEHEAYS ALY et
11 Spectrum-Stato] @ F7IE 7S wrErh 1281 6709 EFE o]Fo]X METE FA<f Spectrum-
StatS F7HA A METS] 3717)5< 874271 MET_WISEE A|¢ksttt. Figure 2.2+= MET_WISE®]
AA Lt A & AFoA AZ o] F7FE] & Spectrum-Stat 7} 23 $1]E HoJF1 Qi)

3. Tk AALB R FUH B3

o3} Zo) £ AN ALshe BAAAE Figue 2200 Ukl wuH 37 AAE e A
A= A, A 204 AFEE = B7HEFE MET-WISEE ARS-sh= HollA MET, SVS, MVI 52 A
L3h= 7129 FH7IAAL ApEE . MET_WISEOA Fri=t2 A 235+ Spectrum—Statt Fig-
ure 3.13} o] 4/thakd AALHEINE] FLAY 2 I /oA AAEHEdEe] $44 A4
of ojsf A== F7HIHER TS Atk Spectrum-StatE Fste 4/oHAHD AIALHFHE
9] YA F7IM2 Kim 5 (2014)0] At AFEAE T8 2 F-840] EIE AAE ~HE
HAL B T4 AT LaelEe AT Aotk WISE n|7| s oA 45 &/ thi sk Al
ALH BSAALY A S Al-37A S 52 F7kst7] AsiAe AAEEEHEe] 544
7kt Beo] AALE TN T T2 7S JA] Spectrum-Stato| Al o] FoAof Hrt. webA o] &
oA+ Spectrum-Statoll 232 d/thAd AALBEHDY] FL4 B 7S Al

oEL
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A . Test for Equality of Means
|: Spgtt:;rtum Testfor Equality of Spectral densities
A 4 ?' Test for Equality of Spectral matrices

Figure 3.1 Components of Spectrum Stat

3.1. FZAALY 94 94

{ym = (Yjkt1, Yjht2, -+ Yjktp) >t € T}% jaAwel &3 kA MAZRE L p-AY FASAA
dg Jehy iz, jAR 2% (=1, , )Y £33 N; (k=1,--- ,N)7| HAEY BEAALGL 25
Lo BFAALHE {p,,,t € T}Q]— A7) 5824t (stationary autocovariance) I'j(h)E 7FH T}
A BT =0, ,nol T AAHh=0,£1,+2, ... oJu] AAL {y,.,.t € T} {p;,.t € T} ©]
2+ FE2]o M3t (discrete Fourier transform; DFT)S 53l 2+ 154 {we =4/n, (0 < w, < 1/2)} ¥
=2 7:]] Q‘— DFT”“E{ »3&1—0 r/]__‘,]. 71—;_ = DFT: ;L/\]_;q o7 /g}:",_}o] Eh;}

Kl o

ij(wl) _ n—1/2 Z yjkte—%riwgtﬂ_ Mj (U)é) _ n—1/2 Z “jte—Qwiufgt. (31)

ghd DFTHE Yk (we) o 2AH 82T E
p(we) = [ £ (we)| ™" exp { —(Y jn(we) — M (we))* £ (we) ™ (Y ji(we) — M j(we))}
ot} (Shumway 2} Stoffer, 2006, pp.416). 714 f,(we)= p-AHL AAL {yjktvt €T} px p2s

=dPYoln, oA AhSEFYFS

= *Z g(we) — M j(we))(Y jr(we) — M j(we))”

]k 1
olth. AZ|A (Y jr(we) — Mj(we))* = (Yk(we) — Mj(we))e ZHEALE LpeRATE
A 2% AALREAES FDR ARE thee] ARAH Sl ol Fol ek,

Ho: iy = poy = -+ = pyy = Ho - M(we) = Ma(w) = - = My (we),we € 0,1/2). (3.2)
Khatri (1965)3 Hannan (1970)-2 4] (3.1)ol] H2j= WE DFT Y i (w )9] Zq:'q_:_}\]_olig_ ALg3tod
A7 (3 2) SN BE S5 weollA SAE O E Flo|A|lFEEE = AREALS Aolared
o},

S [SPW (o) 2
-2 <;NJ_J—17—1> 1Og<|SPW(w5)+SPB(wg)| ~ X2(J—1)p- (33)

Wy

W SPW (we) = 327, Sn2y (Y jn(we) = Y5 (we)) (Y ji(we) — Y5 (we))* = BHIA- 2T ER 599
=] (Wlthm cross-power matrix), SPB(w,) = Z;’ L Zkle( G (we) =Y (we))(Y k(we) =Y . (we)) &
FOAUA-~HANEATL] 3P (between cross-power matrix) ©] T}
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B A7) FrA Y £F2 Spectrum-Stat-S AF7H (3.2)F J = 29 Ao AR A
TAA w7V RE ] Adshs TR e AA 359 AASNET dAEE B7)s
Moz A8 Aolt) J =29 A%, 4l (3.3)2 Hotelling’s 725 A1 22

N

T? EACH Y G we) (Y Y
(we) = A JrNQ( 1.(we) = Y2, (we))" f poor (we) (Y1 (we) — Ya.(we))
ol Atk &, Fpoo(we) = SPW (we)/(N1 + Na — 2)0l, AHEAZF (3.4)& p =19 Dl AL
F7Y TLA ARNE vlz At 281 54 A5 weold AR AR (3.2)5 AAs
7] A% ZAA ARFZA S
(N1 + N2 —2)p
?(we) ~ Fopo(Ny+Ny—p—1) (3.4)

N1—|—N2—p—1
(3.4)2 A1g3tel ARAA (3.2)2

oltt (Giri, 1965). &, AAEAZF (3.3)°} 2
3 gol A= ojofstar, ol& AR AAME
T?

£ 7 AALF] AR

~sEggee] FQ4 o 4 2 e

Kim 5 (2014)0] 4415 A%=)o] ik, 3 2E 5ol A A& Hotelling's T2 ARES] 7
+HE

d2—N1+N2LT2 .

= N, 2 ) (35)

g 7 AAL2E BF AALEE {p;.te T fA FE2 AREIE, (35t pA A
AL {yp.t €TIES LAA F7lo] F83 A7 Ak 3714, ALY o] no] Fgold
L =n/20] E5olW L = (n—1)/20] At}

Bgo] NIEH, AMEAYE Fotar RES A8AIA BT 71374
A5t /it 2Ee] ARAYES BT o =

= 2 AHE ) AT 27 s 283tth o] ZeA= 3.129
T AIAE e FY48 AREAE ARSS] 7R R ES] Aee Bk W AlTE
th ol A, BhAF AL {y it € T} DFTEAE AHEste] 753 F71¢ue5e vt 2

&
rot
ol
N

ARE Ny (k=1,---,N;,5 = 1,2)70 ARAGel A &5 G5 AHEoto] “B53 pad AAE" S
{Yine = ke y2ake, o Ypare) Lt =1, n}, B w7 g BT “EHEAA
DG { Yo = (Y126t Y2.2kt5+ » Ypo2ke) ot =1,--- ,n} e} A}

(A1) 4 GO BER gt = Lo msF (et = 1o n}e] DFTEARRE AL
d AASAF (3.4)2 Ag3le], BE A5 (w)E= AFH AT (328 F94F ofL
(a = .05)% AF830] A2 AAETh 1714 L 4 (3.5)0] Aol gk etk et L)
A5 FUH ol B ) Aol A ATl AT (2 28 e, 2 43
Sk S AL A REY AR L Aoz DRty e SR

[ 2] {ysnt = 1o nkoh {yart = Lo n}E BaAA prlel Dz 830 1@4 571
AANAEE AHEAAD A (ke t = 1o 0} (ot = 1o ,n}& FAT,

L
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1,---,p. 283 ZF D= AAE %] DFTE st (DA 1]0A 714" s
74]/45 DFTGEAC Ha9 5¢4448S Az st oju] A8 HAAFAZE (3.4)
p=1& UdAZ Aolx, AF7HEAL (3.2)] @i zF FENQ Ho : mai(wer) = mai(wer)olH,
g Oé/p%}:“ ARg-Shet o Ml(wzl) = (mu(we/) mlz(wel) e 7m1p(wl/))T~

[&A 3] ek [TA 2)lA AldE AFs (we)d FLBAARANA 71248 AALE Kol {yirne,t =
Lo,y {ys oue,t = 1, ,n} 19, 5 AALY BFAAL @%ﬁﬁﬁg WA v w4
3to] H7| A REY e /E BAsta A Y-S B BES NAAIL AAE )7
ANNARERZ BB {yy, = Wikt Y2260, Upakt) ot = 1, ,n}& THA] AAAA [DHA
112 W .

[HA 1]& B3 79 v7]dsidREe] B2 £52 w7bA "4-4 Al dAE A2 qHEs)
o AAsity. Faug AGHE BUF daeES Adsy] HsiAE Kim 5 (2014)9 #EES ARS-3H
| 71 2~ ek gide] SI4A4 (Spectrum-Statol] B

Wikt =1 npS {ygp, t = 1,--- ,n}o =
179)o] A= ofof At whek o] AANA AAEHYPHe] Fdgo] 71A= ™, B 17

BANARES AA Y 73U HES A AYE 5 flo] BEY 7ol Bast Zloer

ghoh @9, daEEY] (DA 104 FFTHEe] 14|, v 7)Y

AL BRAEES Aol A ol =4 BRI AEA R A-F 7040 54& 4 —.51 HkgatA] 25t

© Zle= Frpsch webA AlgkE dare]Eo] Spectrum-Stat o] %ZHF»]“H_ n 71 A sl e
79 el 188 =7F 2 Zloltk. 3 T olA 2712 AAE wAEAYE Aldd Bt

daE|Fo] AALEY THEANE 82 + e Ade ok

) 88 BAYTAZNA 158 FIEADS BEE AnEne 3% 4R AATA 2
- e o]

:,LZ‘:]];H/\]-O ]HJRH 7Hj‘” (.7 = 17 7‘])i J‘?_Ei N] (k = 17 7NJ)@ %%Zﬂf}_i E]l-% 1é% pi]—
)\]7:“ {y]kt (yl jkts Y2, 5kt, """ 7yp,jkt)T> t = 17 ,n, k= 17 7Nj}‘j/]' ??].- HH, O]% }\]
W’E}ii T FRAEAS T AR o] FolXith

[%7:" 1] {y]kt = (yl,jkt,y2,jkt7‘" 7ypajkt)Tv t = 1 N, k = 17 ’Nj}'q] O]}‘\—}:ﬁé _I,‘L_quﬂliﬁ :—?—
DRTHEIE 2 A% {wr = £/, (0 < wy < 1/2)} 82 AdGT} =,

Y jk(we) = nt/? Z yjkte_zmwét'
t=1
[0 2 SCo7hel AR 2 (RSt 8 A )& o=, 7 elA A AAY DTS 4§
3to] Hotelling’s T2 %Az

N;N; .

T3y (we) = Yy +N,(Y (we) =¥ 5 (we))" f oot (we) (¥ j.(we) = Yy (we))
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5 ARt ;Cox;Co AR AE D = {d2;, }& Fach. &, F A (G} 04 AR e A=S
% (distance measure):= Hotelling’s T2 S A gke] e <l

Nj +N/
di; = LN, N, Z R (4.1)
olct.
[ 3] A=ldE D = {d; }Oﬂ AZSHTAH WEA (agglomerative hierarchical) &3 &a1g]&
(HDFAZR, HZAZH, BFAE2W, Ward®)S Z-&A1A J7H /WA A AJA FH GHE +
stk olm) AFRHE 2R 4 AR IFAAE WL Timm (2002)0] A48 AHE o] 9l
).
(DA 4] ARTAZ (3.3)F AME3t G/ TRAAALY Fadide] 594 A4S Arsn) o, gd
A 2Rl &8 A AALL £ ng(g=1,---,G)7 o™ 7, ny = Jolth
Az JA AAZE UFE GAY B N; =1 (G = 1,---,0)d B9 vASE 239 S
71 Bol AHEE= K-E7W (K-means method)& Algsith oju] Aol AREE ZF A
e s (DA 1A AlatsEEs jAR A AA GBS {ym,t—L ,n}el 7 Qs
{we =/, (0 < we <1/2)}8 DFTHES) BF3 Y, = Y0, Yod, ¥Vn(we) (LN )ol "t

4.2. 2ojA¥

BUH AATZIRAY (24 Jol A2 ALE AR T AN 29 AoiE aq=
& o] stollA AYsigitt. S 7 AfAClA & ﬂr‘:ﬂ‘EL AAGe] = oAl At
Hotelling’s T* A%E2] F2Jefel (4.1)S 71 E2 ARkl UJrEW *Hi 1 l e AR S
9] gro]l = 9] vk A A G 23E HFAAL uﬂE{ o] FAMA (similarity) é ol wpet w173t
Al Rbgshe A9 of i AkE AALTHEA L] FEEH Addr. o] HolMe d BaddS
Fof (4.1)01A Hold ArSEe A JAds F&f AldE AAGTHEAE] AT AYES Hol

27} g},
o Ago] AHRE olMAAL BHL 4 (12)0]0), 5,7kl whet FRAALHE {2.(5,); t =
1o n}7F ARl 13709] o] ek A RS ek 45T

yjt:wt(éj)+vt7 tzla"'?”a
mt(éj) = ‘I)l((Sj)ZL'tfl + &, (5]' =005x%x7;5=0,---,12, (4.2)
v = Povi_1 + e, ey ~ NQ(O,E), €4 ~ NQ(O,E).

o) = (MY 07) e = (0] ) 0= Fol BY (12)7 3R (stationarity
condition) & WESIA FFPOH, ¥ = (_1 *0‘2) o]t}

0.2 1.04

23 (4.2)25E n = 150AF & o]Fo]X 137]9] Aolst FFAIAGHEE 7137 o= AlA A=}
EE N; = 2093 509 HEEe] YAt oFA AQE AR FH §; = 02 BFH 65 # 09
w3 7k AgEE (3,27 ®7))E (4.2)°) 91—-11 A28t AFE Figure 4.15} Table 4.19] VERAS
t}. Figure 4.13} Table 4.2+ & (6, = 0)91 2@} §; # 09 2 7+o] ARSEE AL &, s
o] §;3re] ARel wel dRF VI FEE Kol gtk o) B =RolA ARo] iE AEE
(4.2)7} T 2o ths AlA L] 23E FFAIA L HEEY] FAM (similarity) Ao wep Wzt
A Wrdshs Zlold, o] AEEE AR AIAIE TR B ML RS 7ol & vEhith
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Figure 4.1 Monotone increasing pattern of dgj x 10% over 95

Table 4.1 Calculated distance dgj x 10% over different values of d; and N

0\ N; 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45 0.50 0.55 0.60
20 0.10 0.43 1.01 1.86 3.03 4.56 6.50 8.89 11.79  15.27 19.36  24.08
50 0.03 0.14 032 059 096 1.44 2.06 2.83 3.77 4.92 6.30 7.99
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Figure 4.2 Spectral density of wind velocity & humidity of 6 regions in July and August
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Table 4.2 Distance matrix of 6 regions and test results

Gwangju Mokpo ‘Wando Jangheung Jindo Haenam
Gwangju 0
Mokpo 1439.4980* 0
Wando 523.4802* 1341.9410* 0
Jangheung 307.8875* 588.1063* 246.9373* 0
Jindo 1679.3500*  8716.9380* 299.9241* 403638.5000* 0
Haenam 127.4294%* 1983.2140*  7806.9410* 600.1583* 16390.2700* 0

*: p-value <0.05
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Table 4.3 Results of clustering

lust
clustering method I custer 3
single Mokpo Gwangju, Wando, Jindo, Jangheung, Haenam
complete Wando, Jindo Gwangju, Mokpo, Jangheung, Haenam
average ‘Wando, Jindo Gwangju, Mokpo, Jangheung, Haenam
‘Ward Wando, Jindo Gwangju, Mokpo, Jangheung, Haenam

opx et (DA 4]l A [ 3]o)A]

7 A 134 2F 20 &

3 A ojo] ojwler AA

g5 e
2=

2, BPolEe] 5L4e AREAZ (34)°l o8 APt Figure 4.32 27 1 &%, A= 23
2 BF, B2, AE, dgeld 239 AL AR FAD] 71K 2AEFTSE AL A

‘6‘
29777010, SRACE TAH)S AESEE EAD

2ret AR F AT (Fﬁ)—"]' AAZE (Fo.05(4,18) % =
TEH-5EAAE BEdEEe] R AFTolA

Zlolt}. Figure 4.3 9J5hd, 73 13 +F 29 &+
AZ §o18 Aol7t Shee & 4 slek

o
N

80 100

F Statistic
60

40

20

“‘l““ AH.HM;..M“L.J.. I M

0.3

0.2

Frequency

Figure 4.3 Tests of equality of means of spectra between cluster 1 and cluster 2
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Abstract

In meteorological field, many researchers have tried to develop micro scale weather
analysis modules for providing real-time weather information service in the metropoli-
tan area. This effort enables us to cope with various economic and social harms coming
from serious change in the micro meteorology of a metropolitan area due to rapid ur-
banization such as quantitative expansions in its urban activity, growth of population,
and building concentration. The accuracy of the micro scale weather analysis modules
(MSWAM) directly related to usefulness and quality of the real-time weather informa-
tion service in the metropolitan area. This paper design a evaluation system along with
verification tools that sufficiently accommodate spatio-temporal characteristics of the
outputs of the MSWAM. For this we proposes a test for the equality of mean vectors
of the output series of the MSWAM and corresponding observed time series by using
a spectral analysis technique. As a byproduct, a time series cluster analysis method,
using a function of the test statistic as the distance measure, is developed. A real data

application is given to demonstrate the utility of the method.

Keywords: Design of evaluation system, micro scale weather analysis module, multi-

variate spectral analysis, spacio-temporal data, test for equality of time series mean.
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