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ABSTRACT

The objective of this study is to assess the capability of meteorological technology in Korea,
the United States, Japan, and the United Kingdom as of 2015 and compare them with the
previous values for Korea, the United States, and Japan. For the comparison, the indicators and
weights for the assessment similar to those used in previous studies are used and Gordon’s
rating model is applied here to evaluate the indicators and conduct a survey of weather experts.
The survey was administered to 200 of experts in meteorology using the Delphi method. More
specifically, we investigate four categories of observation, data processing, forecast, and climate.
The overall results show that the United Kingdom has the highest capability of meteorological
technology among the four countries. With the result of indicator evaluation on this study the
United Kingdom has the highest capability of meteorological technologies compared with Korea,
the United States, and Japan. The capability of meteorological technology in Korea is 88.5%
of the United Kingdom, 89.9% of Japan, and 90.6% of the United States. The countries in order
of score on survey evaluation are the United States, the United Kingdom, Japan, and Korea.
Through the result of survey evaluation, the level of meteorological technology in Korea was
88.9% of the United States, 91.6% of the United Kingdom, and 92.2% of Japan.

Key Words : Capability of meteorological technology, Gordon model, Dephi method, Indicator
evaluation, Survey evaluation
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(1.000) 2 > :
=7 Al165 v0.2 Al38 -

* 20109 7RG AR ATFEE7VEAT L, 2010) AelH, 2010 Frpaste} vlarste] 2015 A2}
Aol wishs 3ol 37

* A 20109 ATFEIHEE7EAT 4, 2010) ] e S A=
* v 2010d ATEIHEE7EATE, 2010) o] e e A=

7S =S AT weEbA ol & el 7 E=TIR 7PHARIE gl
27157 ojro] AT/SL AT Y= 702 HrlEwHA] nje] M) sHEkst Aoz ot
Tt} v=E AL Fm3t GRS A AT sl HrE et ekt &, 71789178
TG B8 T, v, i BT AYATESHIVEET L, 2010)04 o]n| BRI |eTEel
=9 A0 Yehgome g ATdE A2 AX B BRUErES A4st 37}
g dg7t 9t

2) MEHIt
FASHol AEH7= A-37F ®alls, 714 2 8, TPEeld &, T Ed=E
A F4, ‘15#ASAE FA'2 Yo syt AR Aol AT $HS ie

)
= dAsgom,
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H7HAR 7} _ olm o
F122) e Sl ul= A= e
| - 2015 35 34.2 347 33.7
Al-F7 B3l
2010 44 8 0 -
(0.350) 3 5. 5.
=7 A0.6 A0 4 V0.3 -
el ool s 2015 129 155 14.1 147
717441748 T'(_)_‘oo' g
2010 1 1 14.8 -
0.155) 53 > :
=71 V0.4 0.0 V0.7 -
ol 21 2015 147 175 16.4 16,5
71234doly] &9
201 15 1 1 -
0.175) 010 53 7.5 7.5
x4 v0.6 0.0 Vi1 -
S g 2015 14.8 16.0 159 15.6
71E#AEAE 2
0.160) 2010 15.2 16.0 16.0 -
% V0.4 0.0 V0.1 -
\ : 2015 14.1 16.0 15.1 15.2
IsHEAR F4
0.160) 2010 143 16.0 15.6 -
=71 V0.2 0.0 V0.5 -
2015 91.5 99.2 96.2 957
ki 2010 92,5 98.8 98.9 -
(1.000) - : .
4 V1.0 204 V2.7

* 20109 F7PdgE AR AT (FH7EATA, 2010) AFolH, 2010 Hr1ddte} vlwsle] 20159 A7Aw
Aol Wl ‘T3l 271

A 20109 ATAIHEHIFATA, 2010) Y] He: 7 A

* v 2010 ATATHEHIPFATE, 2010) W] A A A
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gre] AR lEe Hu BEIle HARoR VIF F nEe Mhstgly, theow o
B, 9%, 8% wow Wit duel 39 ABFIIE vlFuct $96] g Row
lERlon), ARASE nFuct Wi Slalc). 39, de] #5168 1 9900 g
Aoz Fhe m=e] 9220, Qe 9510, G| 95.6% S Ao FrhEI

2. Xt=x{2|=20F

1) X|=E7}

ABARREE F 1A HEFAERESS, d52d, AZehE /1Eo Wstge

o, AREalrre NYATEUFATL, 2010)9 S HEIF AEHIIS 25



g}, g&rde Fxrde] 20 2 59 Fo] 500hPa 31%9] o]&9Q XHRMSE, Root Mean
Square Error)o] 3ol 23t HUE 1L, elzel HEL 7P MU Ag +3H75H
e (AFsy 7190 tigk E45 At AR 2o Prile 2 S (&E 7D
I Zom 7V HIAEE FwHAAFE el diE vidEs (& 8 2

(B 7) #X2™8F HIP|E +X|2E 6E2RHRMSE) H7P7|E0 e i

oAZ9x | GPM < 30 | 30 ¢ GPM < 50 | 50 { GPM < 60 | 60 ( GPM < 70 | GPM ) 70
k] 100 90 80 70 60

* RMSE(Root Mean Square Error), BiAlFZQx};
* GPM(Global Precipitation Measurement), HAA|T 824

H 8) JAMHANE AMAZH As Ty|7|Z: SAHsS0| 02 HjX
o o O T

s P > 1,000 | 1,000 ) P > 500 | 500 Y P > 100 | 100 ) P > 50 P < 500
LlES] 100 90 80 70 60

* P(Performance), RMax 7] 1,000 TFlops/sg 71&84 Exx2 A
* Z2]: www.topS00.com
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4 (@l A 2 FEE 7AFHE chestel ARG FbE ArARoke] SRS U
B A4 (& 99 2t

AsAelRolol FARE S Go] AYATHEH/IATAE, 2010004 525802
713 gk Aol Wl o FholA |t Qo] £EE weike Ao ekt 713
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(E 9) Xt=X2|20F XIEEIH SetZat

B E - _
7t A olr ol
1) g7 d= Sk w2 A= 3=
-~ 2015 675 675 675 675
FRRAFE
201 2 5 -
0.750) 010 52,5 67.5 67.5
x4 A15.0 0.0 0.0 -
2015 25.0 225 225 225
TARTE 2010 25.0 28 27
(0.250) ‘ : : -
=7 0.0 2197 2198 -
2015 925 90.0 90.0 90.0
i 2010 77.5 70.3 70.2 -
(1.000) y - :
=7 A15.0 A197 A198 -

* 20109 F7Pdg e AR AT (FH7VEATA, 2010) AFolH, 2010d Hrhddte} vlwsle] 20159 A7E
Aol Wk ‘F3 el 371

A 20109 AFEF(EHVEATA, 2010) Y] A

* v 20109 AFEF(EHVEATA, 2010) ] A

A 3371 2] Aol FREWA dAF R AibsHol tha AstE ot 2015
shib7lol 7 437 el W T 2UEEA S F P B s
7 Aoz et d=, v, G B AY QS HIVEAT L, 201002830} Bl
< o s ERoke] TATE e 2oE vehgon, ol AFellA Hgos et
=2 THATE S QibeHol Tt v vk S ol v, AR} FUT A
71=31 30t

L 52

o2

i
ofr

2) 2287t

AuAelRore] AR I ARFAFE, FHARAGE, FARFE 02 FRal] 2
A3k, AEE BERolo} ni AR AuAeRoke] AT SHE ks dAstglo.
w, AR aAS WA AT ol SAF F WS AT 5 JS stk A=
Aeloke] AER7} Avs (103} e,

ARG ARBHFE, FARAGE, FAATE BT o] 1 e 1ee B
#ota gl Ao Whtglon 1 teow o, QB ¥F w0z Pl 79
AsAelEo} 7145 AEG/bA ol WhHglon, A1 J|EupTon Brhe i
of 823%, o) 87.1%, Le] 90.2% < A0 vehdet.
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(E 10) Xt=Xe2|20F HE2HII S&&nt
HrA R 37} . ] 3
1) ge Elsa El=s g Q=
L 2015 20.6 320 29.2 30.6
AsFsrE
0.420) 2010 27.9 32.0 31.0 -
=7 V13 0.0 v18 -
. 2015 35.3 43.0 39.7 414
TR EdrE
0.430) 2010 37.8 43.0 422 -
=7 V25 0.0 V25 -
. 2015 205 25.0 223 225
THATE
0.250) 2010 234 25.0 243 -
=7 V2.9 0.0 V2.0 -
i 2015 823 100.0 91.2 94.5
K 2010 89.1 100.0 97.5 -
(1.000) : - -
=7 V6.8 0.0 v6.3 -
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o] Wizh= ‘F7 o #7)

* A 20109 AFEIHFHIPFATA, 2010) ti¥] He SV A=

* Vv 20108 AT AIHFHFATA, 2010) U] HE AR A=
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1) X|=E7}

dEEoR= dRAIEE VMR MEFIA R (D] 712, F7] 7], "R FEste] 7t
sttt W7l 44 dRE, SV 2~7Y dRE 2 VIEeE sl vl A
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ot B2 BT AR AR 48AIZh oAt Fatel gt A wlaEAS skt ©
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7RIS tdsto] Aldtdt 7R cEEol TR # FEE e (& 1D 2o

(E 11) 220 X2 &7t S&Zut

j;g‘j SQ @ wl S e
ol e alaae 2015 378 378 378 -
i) 2010 378 378 378 -
=7 00 0.0 00 -
B ] 2015 234 234 234 -
7 ](%221!))&7@,2}5 2010 234 208 234 ;
‘ =7 0.0 226 0.0 -
B ] 2015 292 32.0 278 -
Eﬁvﬁigiﬁ’gg 2010 311 309 320 -
=7 v19 All V4.2 -
o 2015 90.4 932 89.0 -
oo 2010 923 895 932 -
=7 v19 A37 V4.2 -
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Aol wshke F3 el 271
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ARAGE FEoM 7P & s ek, O FHE g, dE w08 FiEAN. HEX
2 BTG E AY HFTFANR Y dH oAt Fatel thsl w7PE AL she A=
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QEZ St AT (& 12)9 2.

(E 12) o2=20F =%/t S&2u

H7A R w7} _ o
h=R ]
FEA) e K u de 3=
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(0.180) : : : .
7] s V0.3 v0.5 0.0 -
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(0.240) : : : .
= v0.3 v0.4 V0.7 -
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e 2010 12.1 12.9 13.0
(0.130) - - -
7] =% 208 0.0 0.0 -
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(0.130) : : ' -
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e 2015 99 10.2 10.6 10.2
=5
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=7 202 V0.4 0.0 _
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5 o T
3 2010 6 10.6 10 -
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AT, 2010080 tha 453 A4S Hylon], ARIISL e olugss HEg
AEH7pRh Y| skt

4. 71=20f

1) X|E=7}

715 oks AFH7tN 7IEEAIU L. AREETRs Wttt A AT (EErE A
T4, 2010)0XME 71 FASRETEE AFH7] E3slglont, 71FdERdaEe] JrP|
9 VT AZrde] 7] D 4 Hit rate B30 o8t F7) F 7]le 2 24 Hit
rate’ & M]3/ AHO|ER o] R MEHIIS sttt rtREAVGE L AErEd
AP AT (TH7 T4, 2010)90-= IPCCA AR4(IPCC 2007)01] E}EW =7h3E AlUrELL

= A, AAAAATS
ol ¥iZkEl ARS(IPCC, 2014)°|A4] %ﬁf& Hlol| wp2H 7]Ee] A3 91?(5%%71*101?&, 2010)
oA AR Z|3E 9} thE CMIPS)| AlFeheE Zh=e] BY Ax ViR AdS7EE ekt 74
9] 7|15HsldErde] Mt (F 133 2
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s Atomos Land Ocean Sea-Ice Aerosol Atomos tand Ocean
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= o o o o ) X X X
o] =+ o o o o o o o X
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(B 14) 7|1=220F 2247t &2
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I =t}

H =
AR 37} = Q)
-l ol
EAnEd - 2015 12,5 17.0 16.0 15.0
71 AsEd 75
0.170) 2010 14.8 17.0 16.3 -
=7 V23 0.0 V0.3 -
e = 2015 13.7 18.0 165 175
715dEsrd £F =
(0.150) 2010 153 18.0 17.2 -
=7 v16 0.0 V0.7 -
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71%dE E
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7 v21 0.0 V0.5 -
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ATFH7 1A T
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=% V19 0.0 v0.1 -
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ATFAISRH 2 =5
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(B 16) I71E X|2E7 { 2287 S

B7iAE | 37t AF 57} EEER

FEAD d= 3= o= ol g e = 5 e

= 2015 231 269 267 275 256 278 269 26.8
(a 2;> 2010 18.5 26.9 228 - 259 277 277 -
SH | A46 | 00 | 439 V03 | A01 | V08 -

. 2015 185 18.0 18.0 18.0 165 20.0 18.2 189
Xt?;j))ﬂ 2010 155 14.1 14.0 - 178 200 195 i
| 230 | 239 | 40 | - [ vi3 | 00 | V13 | -

2015 30.7 31.7 30.3 30.9 325 332 33.6 334
((?]i) 2010 315 30.4 31.7 - 318 3338 34.0 -
= v0.8 Al3 V14 - A0 V0.6 V0.4 i}
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