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ZRAE FRTE B2 F-oFR Ao OF Eo BEe| NFsel, BT FE (L
F®), A (S, A, AFVA (12, B, HSAN (@, AU, AL gu) Fol B
3 ATk FYHA BaRYU £, YR AFBS AR O AAHL FABe} 2E
sdgon YFBE A8 TR AHL NdATE YA AgEE 5 AR BES T
Watd = Q& AA vusEt AFBES 1PH W ATHAYL AN AR BE
EG v Az debd Tk s 99714l U AR E B89, w3
dol FoE 5% BEFFE AFBSE U AS B8l Bas

AYs AA RE gAY AFBES BSPUY JFHA AA APE Sl
s 2 AP b= Were] AN AYHA ot Ase] AAMol BRIk AP
A A7) AAH JF BZY WAL PEOT AHolHE AT AR REH olo] #F
ATt YA FHGOM, AFBE-AL Hedo] o] ojAA R F, AFBE-F
#el-24-m9Y-Ag Fo| R20 AAZL FASQT w3, mde] ZTRAA AN AT Z=
Az ARute 4% 459 4502 FFuZ0l Bl 93 % BeRA AHoE g
o= AA HA @ ol %ol Utk WM, FF AFBE AFoIAE R20OR =9 A
AE B AFBZ AY AAYS F2F Bt Yok




2. A9 HFEHZ z2a9W 9 27 xA B4

n]=& NSF (National Science Foundation)e] A& @i tg-E3 NOAA (National
Oceanic and Atmospheric Administration) 4F&te] NSSL (National Severe Storms Laboratory)<]
FE S FaAA S JsHS Z2O9S st Yot INH O R v Yo ZF9-e &
A9 A77F ol JFHAT, A FHE FMA FotAlol e FH| XHY AFE F
Jgstr1= st olutol= DOE (Department of Energy)”} A ¥sl= ARM (Atmospheric
Radiation Measurement) XZ=213& Fal|lA T4 7174, 71$& ASAE =Fst slid A
E gt Aol &8 5 A st #F A7Y S/ AAE ol F Utk HT HFmlA F
P $23 B=ATF Z2AHAEES HY3ATh

PRECIP (Prediction of Rainfall Extremes Campaign in the Pacific): < 38 oivx]
Ho| =A| #FATE, v L & A QoA TSt JFoe d5H B4 2 RdYHS F
R JFEFE olsistr] A Aol 202239 #5E 5 25YFH 8¢ 1029
FPHJ o, ALK HZHo] AFHo vk wl= W A A7 Colorado State
University (72 <: Michael Bell, Kristen Rasmussen)o]™ ©o]<2]Joll= North Carolina A&T,
Pennsylvania State University (PSU), University of California Davis, University of Oklahoma,
University of Hawaii, University of Wisconsin & ©<=2] tjglo] gttt st o]eje] A7
¥ o Z = National Center for Atmospheric Research (NCAR), NOAA”} #rdsle] #A=An|el #
SA5E T8 Holguolx AAE ATt FU7IE a3 22 sARS T2AEGE
FHo] M= (TAHOPE: tiwt, T-PARC: ¥£, KPOP: =) AAgE W82 http://precip.org/
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NCAR S-Pol

§ 8 (10cm) ® Climate site
{Ceem @ASOS

I X gom) ©Raingauge

1 Ka (1om) o Agriculture site
B Profiler

@ Radlosonde

7 / %Mlcro-Pul DIAL
NCU TEAM-R = CSU Sea-Pol

19 2121 PRECP RZ#3 A%e] 5948 A4 #5 34 & 9%

-

LY -

TAHOPE (Taiwan)
T-PARCII (Japan)

30°N{

* Okinawa

T-PARCII

25°N Range

. KPOP-TP (Korea)

Fukuoaka FIR

i 7
TAHOPE Range Ko &
% Manila FR %@é\e' APHEX-WP (NOAA)
AOSY
Q¥ | ‘J
A\ %, i =

Py

120°E 125°E 130°E 135°E 140°E TCRI (ONR)

¥ 2.1.2.2. PRECIP IF&F AU FUd d5aS B 3 8P 49

PERILS (Propagation, Evolution, and Rotation In Linear Storms): NOAA2] NSSLo| +%
3tal NSFe| F7FA<Ql A POz o]FojA &= vo Y EUo|E4 £ ¥ (quasi-linear) ZFF Al
2" AFE, Hl= G Ao AL Fo Bo| e FAY FIF5 A=EHA
Z3te] g A4 B Hdu 9@ FulEE =35 A7) Hmesocyclone/mesovortex)S < E}
T = 20|tk #AZo] FIYHE VZE 2022-2023 0l FE 7131 NSSL o] 9=
NOAA 4Fste] PSL (Physical Sciences Laboratory)3 GSL (Global Systems Laboratory), NSF $-

Q) 14 ASHstm
— 10 —

¢
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A< e A77180 NCAR, 18] 970 o] &9 ml= oidK(U. Oklahoma, U. Alabama, U.
Louisiana, Texas Tech, Perdue, SUNY Stony Brook, PSU)o] %o @it}

E 1=
A AulE 8ot 5HAHY A #S5E TS Ao FHS FIA F
st A Yol FJF3te 17 o] 49 AHS Ao #ZF3= Aol EAAHoIT. #=F AHH OxF
ARl AHlEe Ido FASA ™ AAF W82 https://www.nssl.noaa.gov/projects/perils/ |
A e 5 g

Poplar BIuJ\. &

- =1
| JSﬁ’F MmO itance
Pine Bluff 2& :Cg,gun sville <]

: Greenélﬂ Tuscaloosa
[ )
‘ F" ontgomery A PURDUE %i?

CA

PennState

A
THE UNIVERSITV OF
4 ALA LLE

M

Stony Brook
UNIVERSITY OF University

ILLINOIS

2% 2123, PERLS A% ZEHZ A9 D 3ol 7% (R 2 7L

- Mobile Radars — 7

= 2 SMART-Rs

= Stonybrook SKYLER

= NOXP

= UAH MAX

= DOW-7

= COW

+ Profiling Platforms — 13 Lidar

+ Mobile Mesonets — 7

Surface instrument platforms — 44 total
sites

+ Sounding Systems — 18  Radiosonde
+ Lightning Mapping Arrays
+ PIPS

+ UAS

ULM Lidar Sticknet (mobile AWS) Lightning Mapper

39 2.1.24. v|= PERILS #F Z239d £UHE 4T 7@ 5 thshe )

£
(SR & B=stm
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¥ 2121 PERLLS #& =209 AL&H+= Ave T/ 2 29 7|#
HERY | 7 St 7|2
Mobile Radars SMART-R, SKYLER, NOXP, MAX, DOW-7, NSSL, Stony Brook University,
COW (*DOW: Doppler On Wheel, COW: Oklahoma Univ, Univ. of Alabama
C-band DOW) (UAH)
Profiling Platforms 49/449/915-MHz Doppler wind profilers, Lidar NSSL, NOAA/PSL, Oklahoma
trucks, Ceilometer Univ, Univ of Illinois (UIUC), UAH,
, , Univ of Louisiana (ULM)
CLAMPS (Collaborative Lower Atmospheric
Mobile Profiling System)
Mobile Mesonets 7 mobile mesonets (2 NSSL, 4 UIUC, 1 UAH) NSSL, UIUC, UAH
Surface Platforms 44 pl)atforms (24 TTU Sticknets, 20 UIUC Texas Tech Univ (TTU), UIUC
Pods
Sounding Systems 14 rawin sonde , 4 swarm sonde (more NSSL, UAH, ULM, UIUC,
frequent mini sonde) Stonybrook Univ.
Lightning Map Arrays |9 Lightning Mapping Arrays Sensors
Unmanned aerial Boundary layer profiler (coptersondes, 2-3),
(UAV) Damage assessment

TORUS (Targeted Observation by Radars and UAS of Supercells): 2019\d - 2022 o]
39 A ¥ $supercel)e] HEA= A7 2 HYr)B-e University of Nebraska-Lincolno] o},
NOAA NSSL¢} OMAO (Office of Marme and Aviation Operations), 1g]3L University of
Oklahoma, Texas Tech. University, University of Colorado Bouldere] tistEo] %o ATt
2o BAEAF oIt Holtel FRIVIE ol &3 Flw dEd AY At H-5o 532 T3
stRom goltel F217] oo x g &, A&, &7 #5& &8st
5 s FRE I E}—’FQ] A2 509 o]t tig Y FHAE Tl o = T
st olFy ASARE FES Al HE FHAA FFHZNOAA P-3 Hurricane
Hunten® 34 =23td #5& T3t Zo] 5ot 309 9 ($2.4 million) 7E 2] A4
g  AH&stH A9l A471#e NSFe}  NOAAolth. 7]t #AAd &2
https://www.nssl.noaa.gov/projects/torus/ol A 2t-S 4 At}

=
K3

b
o

A 7

o A
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e 3k o

e

£
(SR & =t



£ 2122 TORUS B2 =276 ALEE ] 2 Fo 7|3

e
i

U FH|RY 017 &of 7|2HrHet

Of

AR (Lead PI)
Dr. Adam Houston, University of Nebraska-Lincoln

7|2t Mot R (Pls)

Unmanned Aerial Systems (UAS) - 47|

NOAA P-3 Hurricane Hunter Aircraft - 17|

TTUKa Mobile Radars - 27| Dr. Brian Argrow, University of Colorado, Boulder

. Dr. Michael Coniglio, NOAA/NSSL
Mobile Mesonets - 9 7| Dr. Eric Frew, University of Colorado, Boulder

Dr. Erik Rasmussen, University of Oklahoma/CIMMS
; - Dr. Christopher Weiss, Texas Tech University
7

NOXP Mobile Radar - 17| Dr. Conrad Ziegler, NOAA/NSSL
Mobile LIDAR system - 17| (*Cto| cistldi=o0| 24M=[0] CHekst A[Fo| Ha

ERE B0 A0)

Mobile Sounding System - 17|

Swarms (mini radiosonde) - 27|

Surface Atmosphere Integrated Field Laboratory (SAIL): Lawrence Berkeley National
Laboratory (73 <¢: Daniel Feldman)oll A 2021\dH-E 20233@7FA] 42 E<53 18] o]
B VA= GG Z2A2E olsfstr] 9% ALH] #S5 A Eolt. vl= DOE A
°] ARM (Atmospheric Radiation Measurement) &H] B Alo]EE o] &3 &% 2 t)FH 3}
7] et Aol B, dg, ARl vAe FEel #I AFE FAEH, ATy UdE %
A wHAUE olgol= ArdY FAd FAd Fa3 AWH-t7] Z2A2E A7) AT
71— R -2 B3 #=S $33tt}. Berkeley Lab ©]¢]ol= Los Alamos National Lab,
Pacific Northwest National Laboratory, NCAR®} 7Z& thgo] 7)o FHoddle], o]uto
Colorado State University, Pennsylvania State University, Oregon State University, Indiana
University, Boise State University, University of Utah, UC-Berkeley, UC-Davis, UC-Irvine &3}
22 o9 tisto] o3t

of
2 o

A

A, TE, RS, BAL 25, §5
= 2 7 A (https://www.arm.gov/)ell 7]¥kale] A A
£ At A 2 FEH)] ZEALE ¥

https://sail.lbl.gov/ol A 2& 4= St}

718 Al #= Qo= ARM research facility
#Z == 507HA o 717k ohFe A
st Aol EAAFo|tt. AAT &S

& ol
o
A

£
(SR & =t
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Doppler Lidar

erosol Observing System Meteorological Measurements

a3 2.1.25. v SAIL A4 I AA-g7] Z2Ax &
research facility2] o Al.

Ud&= Cabauw EFYE 83 #A=
WA 7] Bt Ay #=&
At} 200m Eolol Aol #EHe &
A A EY 2ok i 4AS
2R dds dSdsta (29 212
JEzZERdee 2o AAYA S FNE AP FABS

Fe AN VRS R

Balloon-borne Sounding System

Cloud Condensation Nuclei Counter

situ observatlon)

GEWEX (Global Energy and Water Cycle Experiment) =A4l&% 2% 3
230 I, B A wAUEFY ol #3F AFE TSR

Q) 14

_14_

HZo) AHgsE ARM

19723 A% 213m %°]9] Cabauw E}+=
3t @71 B Sold @4e TAstaL olsfist=d 71 st

% RF oofyet A e
Ho=w 47‘%"%5‘1 TR

i oheh
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% 2.1.2.6. Cabauw E}9 & . 44 =A} (RS-site),
dez=2ad] (WP-site), A BAF #Z (BSRN-site),
717485 (M-field), A¥E N9 A #+3 #5F5 (EB-field=

TA% (Bosveld et al., 2020).

£3] 1980 o] ECMWEele] @834 #+5& T3t 1 R mde HF =
T8} ol A 1A AT w73 AR oidet SR UlF @l o3 ST
of #3 ATE F35th (Beljaars et al., 1983; Verkaik and Holtslag, 2007). =743 #=
o] ToXE Axsta Jor “FHGle vERE AF sEY AW =7 & HE W A
A di7] 2 AxEHe] A7) #FE FPta Jon, uFEoA diE #FS TF3IAL v
TE 233 A7 2de FFste] E4ste £4& A=t Ut o9k A4 ¢ 7§k A s
FZ 79 A" FF, dolE FAE 5, dlolEH JokHd 2EHYE T A 2 H
< A% 2F ZHAdNAE Ndeta Ao

UEHE 7)4Ad sldste KNMIe 7€ Z2AEo A Hoju AsHgdc] d&4
FEES ngo = 20029 CESAR #AAlY (Cabauw Experimental Site for

American Research)= AH3tth CESAR AALAYLS HUEHE IHEASHAT A, UEHE
ANUAATAE, UMEdHE SE&ASGAT7IF, DZE Ui, viAIYA g, FIEHSE o
tal, T Sol FHsta Jot CESARS Hx+= (D ti7] 5 71% 49 A748 FA4

EUHE @ A48 #F € A AF A5 Q) 714, tr1d 2 715 2 AAE 98 g

W AERAe] ZRAZ AT @) GA, tr1W B AF Y Wk 6) A2E BE Py

M, 7 R AHS (6) AAR A F WAL 3 s S AT7Y o g AFoE Ut
Q) & e

_15_
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200

150 -

Haight [m. agl]
g

50¢
|

0000 0300 0200 0300 O400 0500 0500 O7T00 O8O0 0900 1000
Time (UTC)

0.8 18 1.2 1.4 16 1.8 2.0 22 24 28 28
Radar visibiity [log{m)]

9 2.1.27. F& HolHE o] &% ANF #=
(Bosveld et al., 2020)

et e b GG B et s e S n:
2 i e T Nawganon
1 Mo, o B JEIR- LD 1A AT N
1 Pergmbeapnit sty Sw JOIe0e- L1 I8 4T LIS
by e Sk Baia. i ' /
.

. m:j PR Data Resource /

(1 PR ....’::m ) :::,.., Stateful invocation

L B it | i b
Monitoring:

Discovery: =
f"::::' And cner Search on contextual metadata ' '¢/iew and Download
ges {within and across runs)
a9 2128 UETE 714HY AR 25 A2" 74
ASTEX (Atlantic Stratocumulus Transition Experiment): 1992\d & FTA o2 o]Fox

f

Aeds 4o FHLH ofdd F9F4 &(trade cumulus) Atolo] HE A H#HE A%
stgom, o] FAEH=Le oo Ar] U AAAZ=3 FIRE (the First International Satellite
Cloud Climatology Project Regional Experiment) #ZZAxto] 7|utsle] FFA= 2o 2 A&
AARATE T8 B 9FS HA= D FE O AFY Y EAHE  (entrainment
instability), 2) Bl E-Alol 2oJgk dws), 3) 2k HQ o]&nl(drizzle)et vl+dE F52 4, 4

Q) 14 2y ASHstn




T E(mesoscale)e] =33}

condensation level; LCL) ©]3&}
24 st A B, FFTI
stal, 2 REHS A sty FE Y Ao

(g 2.1.2.9).

T
=
s

AN g ol
2

Seralocunubes # Cumulus under siraencumialiss o Trade wind comulus

Subridence inversion

.
Level of decoupling

&
. Surface mined kayer
— T T W W o N N N o N N
T e e R T T T T T T . T T
Well mized boundary layer Increasing 357 =g

19 21.29. 23 FHFA 9 AF 314 (A Albrecht et al., 1995)

Meteorological Office®} = W thstwele] = Hof dH: HJ=2o] Meteorological
Officer 7% % ClA=Z, th7] A t714AS 2 AeiEde 4] d7FEoE F450 3
o, 9= U g (University of Manchester, University of Leeds, University of Oxford,
University of Reading &) ¥ =A Fsd7e 11dstA dgsta Jdom, o] T3t 7|43
ool 7]z st Aol FAEt Utk 7F 2 A de 337 35S o83t o=
= 2 75 "AEY FAHd #F VxATE FHSL Ao FAFE ASAAJNES T35}
3, A8 BAE FdFd 9ojA Met Office WF<o] tir] 34 9 243t AF21F8EN

2} University of Leeds¢} University of Manchesterele] =& sty o] Hf

= HFAG A7 Ar " A (o, oo 2E AW, 75 Y, BS54, RS AHDE
o2 &gt 5 FZHo AF FA dis) A7zt #5& FIdsta, RAYE Tes &

L Z24Eg 95 Yo

ECMWFe] #= A fH3 71714420 ECMWFS} %= University of Reading®] 7]/
b= 3N Fe RO 169 Y ZEAEZS AZSIAT o] ZEAEAE 156d ¢
10078 o] ¥hAb ws 2O sty 2 O3S £ o AFGo|th o] gY Wtele AER

€l

ECMWEZ} 7hA1aL Ql= 7198 7l&s tst 7AdA wgshs 220385 A714
o FRsha glom, it U ArldRE AF BSAe] B YA A&How S
& v & =
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Beho Gl ECMWEZ} F8shs B302e $4) 34 o3 NWP) ] adle gsteted
) =AU 5 AoE AFAAL A5 LRl
9 Apgel #EAN doHE o ¥ BEY F Y=F
ECMWE o2 278 FushA Agstel #2450 5718
QL Fek ofe] sbA WPoR AgBh oY HaHS

AT ARG AT mE FF AL %Loqa% A%}
KN
=

ﬁ
Z
O
A
2
ifi
ol
H
@
Z
=
5
>
[>

ct e wme wYT
Asta, 5 ARE BEA)
= g

ECMWEF ¢ o] g

g
=
=

T

2 g g

- How are field campaigns making use of ECMWF data, for defining questions, flight
planning, choice of period, etc.? Are there any obstacles to the use of this data?

- How is NWP development making use of observational campaign data? Can we
identify concrete examples of model or forecast improvement based on past
campaigns?

- How can observational campaigns help us identify and diagnose problems in models,
observation operators, etc.?

- How can knowledge and diagnosis of NWP problems help define future field
campaigns? What gaps in knowledge could future campaigns address?

- What diagnostic tools can help improve the links between observational campaigns
and NWP development? How can these tools be improved?

- How can observational campaigns learn from each other in terms of their usage
and diagnosis of ECMWF forecasts?

- What can ECMWF do to optimize the utility of data and modelling capabilities to
support observational campaigns?

=< Falkenberg, U2 &= Cabauw 3! ¥&= Sodankylaol] 7<% <3 Ato]
A= FHACIEAA Y #AFS Adstler, ol st thr]e] 7}% kS
5omel tig AARE HolHE Ao EAN AXEH A W 95 LAt
FE e AFsian. 8 yoprt 712 <5 A
o] 2]

R = E
A AR e B 54 U@ A9 A d&o #3 A= Ao d¥<S Tt
Bk Folth EF, 94 B FAARW ofU 94 AR 2 BAL AT F¥AolE
75 2 ol T AR #F A AFHAe ATo] st g, ¥xe FUE &




WMO THORPEX: THORPEX (The Observing System Research and Predictability
Experimenti= 2003 @ 5o WMO 4Fs} WWRP (World Weather Research Program)e] g2 3=
2adog Aud 10/E AR B= 2 A3 g ot ZAL w—lfﬂﬂ*L 54”“"11 EHOH
1~14Y Alole] o= AT E Al A-5-F=(adaptive observation) == &
observation) A& T3l FA AH AR Ao M E dFe F= Xlo—d; —Zri HESA =
7} ®WIekek A o) Zrol #S5E st #Al A B eaE A Y F Ave A4
< A&t

THORPEX+= ZA Ul FAHAQAE o]FAAXsdH D 938 HA D o= 7bsi; 2) =
28 3) A8 53 9 H= Ak 4) A3 AAH 28 So|t}k. THORPEXQ 71 =43 A
S AT 2 XY Freo B#=IH¢lo|th

Al

1=}
L

Reduced
Forecast
Error

Targeted RegioN |scsnssssssssnnns

[High Sensitivity)
47
é‘% OL%
@@N
J:z;

%& Region of Interest

(Large Forecast Error)

-

Enhanced
Observations

3% 2.1.2.10. THORPEX 7Nd=(Park, 2004)

TOSTs (THORPEX Observing-System Tests)= @4 3
o 9&& 3tar, TReCs (THORPEX Regional Campalgns)“ A<
137199 2= HY A o AFE=L E3 A58 o
st Bl 2E g HIheksit

5 Jm
> _|N

GPC (Global Prediction Campaign)& 53 #= 2 o B AJ2HlS
o A7 AR A5 w3 B dF st g A
o] ZA3lto] g APARY FF 7t AASHATH

AT HEA 28

£
O N Gy A= Hstm
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Earth Observation Satellites

Targeting
Observation

Unmanned

. Intensive
Observation b
In-situ Networ

Radar, Wind=profiler
Sonde afc,

%9 2.1.2.11. Asia TReC] E}F #ZAA (Cho, 2005)

ARGO (Array for Real-Time Geostrophic Oceanography): ARGO (Array for Real-Time
Geostrophic Oceanography)= WMO % =7} 7F sf st 93]/(100)] ZA| &% ZTEIWPOE

A AT Sge] e, AR 9 AR 2 AT A4 B BSS FASE Aglelth Fo B
SNz Y U e P Qe 9F ZEade SRt FRES 20009 HE £
Atk A AT TG BE GAF ALOE Y FFR FeH Yt dBHoE 57
o M3 A ANROE Fx BdL AW AR FHE FPsAGch HFo) FohE FREE
42000 m 7 SFE T AESEA g e D AR ST sl v
ERIWEA 4oE ARE FAUTL 20059704 F 3,000 AT 3ol A

B 3° HHo=2 uid 100,00071¢ =E/9=

= gaolu.

=<

GOS (Global Observation System): 714l Ex+= AA, dd o A 7174 4
dr g A ¥, 7|F ¢ 34 RUEE 5o g SFAR
}\ —]

=
R AT AEE am 4718 A st A LGS FE5)

o Ju YEYD AL T BS7E BEHE AT Zolnh

_20_



6 -12 hours at surlace
lo transmit data to satellite

Descent lo crusing depth
=10 em/s (=6 hours)

a9 21.2.12. ARGO %

Salinity & Temperature
profila recorded during ascant
=10 cmv/s (=6 hours)

Cruising depth,
2000 db (2000m)

TEAA (METRI, 2005)

O 2AeA oY 5 8 3,

= =
22 71 d7iEsE HA ARG B58ka, HolH e AAtes A Al

7123 Fols=
AFeRZ ndHEY. ol IZH4A F 9F 4,0007]= RBSN (Regional Basic Synoptic Networks)<
TA3skar 3,00070 ©]4F-e RBCN (Regional Basic Climatological Networks)S +A43tH, A% #=

29 39 Hg-& GCOS(Global Climate Observing System)2} GSN(Global Surface Network)ell 4]
AbgEh A A#=(Surface  observations), 11%7]/4#=(Upper-air observations), aj4#=
(Marine observations), &-&7]#Z(Aircraft-based observations), ¢4 #Z(Satellite observations),
71e}  #=(Solar radiation, lightning detection, tide-gauge measurements, wind profiler
observations) & 77} #Z EoFE FAEHIA

GCOS (Global Climate Observation System): GCOSE 7] & #Zo] A Fslal A &2 o,
AHrEI AL 715 dHolgd tigk HAES FIH. BUIHCE AT UF #F A
Brrsta A AFLE AFdE WMO, IOC-UNESCO (Intergovernmental Oceanographic
Commission of UNESCO), UN Environment (United Nations Environment Programme), 1g]il
ISC (International Science Council) ¥-& $9 XZ=Z 30|t}
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3% 2.1.2.13. A FHFA| 2”2 gt du|et @2 2 AAS RFste o4 iE
AAF A A J)ut EAAEI0Z 1A

(https://public.wmo.int/en/programmes/global-observing-system).

GCOS HAE7F 3l de ECVs (Essential Climate Variables)2]

g fASD (19
2.1.2.14), 715 BZA|2®Ho| A Hlwdte] AR

AEah ECVE Walsts 479 7158 A
Ador BESE ° BaF BSolth AR WP BA, 5314 9 AR BAL §
A, 24 8 AASE PHel e Afe F1HoR AUk GCOSTE AUsE #BEL ]

T AT FAE sAste © 7ot 7% Al 2 B A XS S g
Temperature | | Atmospheric Ocean
[ and Energy } [Composition][ and Water ][Cryosphere]

Surface Atmospheric Ocean Glaci
Temperature Co, Acidification aCISis

Arctic and

Ocean Sea Antarctic
Heat Level Sea Ice
Extent

13 2.1.2.14. Global Climate Indicators
(https://gcos.wmo.int/en/global-climate-indicators).

O A% oy 7=IET|:HGI-II|_
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IMOP (Instruments and Methods of Observation Programme): 7|4+ AH] @ #A= o] ALg
o I3 Ve EFE, FAAE AA € AHE AASH. CIMO (Commission for Instruments and
Methods of Observation)e] A Zlof| wjg} 2HEsle] A TF Y-S Sl =49 s34 S
273t 7|A4AZ] AL BAdT A Z2 e 8 HAA F s B D Q=
& ZlEolth. % BSoA AF, I8 94 FA dEZENYY P Y48 BFo R HAS
< ol&9 /\P% 2 Aol gk A o] Qlojof sk, 7hsstd A4S HlwE G35

A2 A %S 9713 https://public.wmo.int/en/programmes/instruments-and-methods-observation-pro

A AP Aug Be AN B WAYE AFUEH AY AL H sl
BE Fask A% Fhgel meh 714 Anst ged EA0 BSUCHE A8l Atk
wEe] 7, BF =7 2 PEol @ A AL % 2B, /1Y) 45 vw L we A
e Belsk ge 4% 75 BFL

of
L
I
K

AA AUA a7 e HdAeE F
AE @t} BIPM (Bureau International des Poids et Mesures), ISO (International Organization
for Standardization) @ EMRP (European Metrology Research Program)e} 72 A= Aol
CIMO 7k} 24 Hef7h 2Ho.

MAHASRI (Monsoon Asian Hydro-Atmosphere Scientific Research and Prediction
Initiative): o] & 7132 GEWEX Asian Monsoon Experiment (GAME, http://www.hyarc.nagoya
-u.ac.jp/game/)] F<Zolt} 2005~2006 3 FH| 7} AlFE o] 2006 9YRE] TZ=o] AIZEH A
. 22O BHe ofAol BewEe #aty olslg st AW AL FEAA FE-]
d AEA2EE FEFShE otk A9 2 §9 7R 35 9 HE tigk A EA2E D
TR 714818 BAE (obAlo} BaeAlzw UloA til-slg-5Ae Faag,

= E Yt 4 B
Aol B ASl FAS A, oA} £l U Fe FAAL AL W T2 AW T2
AN FE T AEAG, ARFEAS AE 0 AATS 548 DS AT,

SCSMEX (South China Sea Monsoon Experiment)®} SCMREX (Southern China Monsoon
Rainfall Experiment): SCSMEX+ & 7% th7]-al% dA Adolth AFe Fa WAl A
#H=o] 1998 59 1Y€ ~ 8¢ 31¥9 7| &< AT (10 °S-40 ° N, 70 " -150 " E)E 3 3§st
= oMM ol-AMEIEF A oA #So] o]FojH o (IH 21215, 7t T F W HJFHS

64 59-25%, 64 55D E FAASAT. A WA YIFANA £l A% FAT A
WEY ZAE st T AAE Beo 44 BE o5 BE3] fFelnh o] A% o

AT Y TR B5Ee TEEAH 53] &3l 017]4351 TTE BSY IdY9dA<= °olF
=Zdely E4%e 755t de=de EHAA EEste et Tt Al dig
HAFHZFol o] FoHnh

£

£
Q) 14 &) A=HSHD
— 23 —
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30°N [0

Aerosonde =
Surface station_ |
Saunding station ",

.ih'—

Radar station

7

Buoy e
100 u 110 <10 ,.
100 110 120°E

19 2.1.2.15. SCSMEXY] AZF#= 77k
1998\ 59-~892] FFAZ VEY .

SCMREXE 23 Wiold o8 A $71%5 4% A4S0 AFEE gaalr] 915

o AAHH o AANNT AT R AR z2ados AYHAUT o BE Z2ade F

8 BAe ) A 9w JuAR ALY XS ARSE FHE UFAY AH, A, 7

z, 245, 2 AL AW 2YFA ol 2) #3 ASE BT FX Y

TE-A5 AZYRA S YeE B5EoEe A4S Fohe]l FHARUFAY HARY 2

e%eta ol old, 3 itE AFHAY olAE B LES AFAZHIE FY Fol
e

%
ety BRE e AGd FHE AT
3 B3 FE IF ASYdE F
dlold, ol % 5 e
sheloldl, BUWst dold, B erE S o] g3l FHE A3 2 dgn E4L sy
.
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&N ASBES U JINY-THE 2 ¥ ==y J|HeT

L —
BT T T T j/'v‘ \-\/‘g 7
" .,.:,__; N ,..;Jﬂupdqt‘ . uongm jﬂ_ ‘Fujian & *
26 / “'Gu_lz,hou_.‘. w},dmf ,{F. Y [ ‘..; . / . g L
Vriosferl - Lal e f o e
AR Koy i e - |
;/J/ 7 Gu‘cngx: - - #

221 L‘m‘_m

Gulf of
20 Tonkm

o

South China §e0'9

@ Rodiosounding Stotion
- Notional AWS

1 8 = * Operational Doppler Rador|~
) ® Wind Profiling Rodor
L]
( ) T — Boundary of Aircraft
16 a a® - - Observing Areo

— " = T = & ° T
120

S—Rador - National AWS @ MRR

S—Pal * Regional AWS
% C-Pol @ Distrometer(2013/2014)
® MMCR @ Distrometer(2015) I
1 ® C-FMCW @ Microwave Radiometer
21 (b) 100 400 700 m @ WPR & Lightning Detector
T T T T T T T T T T T T T T T T T T
1111 12 113 114 115

a9 2.1.2.16. (@) SCMREX &<t 5 &5 & 1

Xl"—dr/l #5%. () 5’5‘* T R AZ A9
ATHS7I1E T 2A 2949 0153 AHE A=

TAMEX (Taiwan Area Mesoscale Experiment): TAMEXQ] FQ E#+ 59 A"
A

FTTE 9% mAlEgAAY olsl & Fxste Aolth olF #sted D Avkdd (Mei-Yuw)
AT/E TR =38 2) Aok oA SR iFA4 (Mesoscale convective system)2] 713},
A @ SR difAd AFo] vA e FFS AT st dFAF S T #S

Bt da Add A5HE 5242 D AvpdAd Y SR 4984, &533 Fx9 7]
=, 2 TR A £3S fAskeE =8 AAUFY ol&l, 3 ArtdAdd SR RA S &
548, 0 1% AERS T2 2 8% AEY FHE R BA B AT Sol F

Q) & e
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TE UFAe d3d 53L& D ofdd Tﬁm FAe &5 4983 FxE J|Est
°ojE FIYE EE A &AL vla, 2) T2 FAe S7E TA7E G A
E, bR A (outflow boundary), S = A4 ZAY ) 71&, 3) UFAY nF L] 0|
A& 72 2 ZF3go] A3 dFolth. APadet dad 523 D TR o3
29 E27 9 HEFe 583, 2) AFEZF, A 59 XY &3 #I e H o= g
FTTHE FAe HA = WE, 3) iyt T4 BEete TA7IY, Aot 72 9 59
g o], 4) T4 A ZF %*P“doﬂfﬂ =2 4] St "k E34A 7, 5 AubdAdd

Heights-250,
~1000

19 2.1.217. TAMEX =&3# o5 Y EY A
SW, NW, NE, SEE EAE 992 Folui&
ol-&st ulgE FAE + d= AHY.

TiMREX (Terrain-influenced Monsoon Rainfall Experiment): TIMREX®] 8 &H&2 1)
FAH T 2 243 dFd gAY ols T, 2 FA 2 A =7 BA, &
TFEOA 0~36A17F AHF H4 =24 9 o9 AHSe 2 =898 A= Aotk o]# sk
T8 T2e @Ay st otgje] 47FA Eofol #I AFE FHEAT D dir] &5
STE Al Aol vA= I, 2) = dFAd 989 598, A=, 34 4
T, 3 T8 A5 &3t 2 BF A odH, ) dF A, dF7] ¥, AT - B3
AT Folth

A

N 1R
_\
mr

ol
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Fie & b BAK R
SoWMEX/TIMREX

Z0N =

Field observations from May 15-June 25, 2008
(SOP), 4 sondes/day, IOP 8 sondes/day, EOP

continuous [OP (with dropsonde aperation).
Radar sbservations including: SDOP, SPOL, : i
XDOP, XPOL, Verti-X, 158, POSS, MRR QQON

17M 1 3 Tty

MSE 120E

%9 2.1.2.18. TIMREX AFZ™Z 7|7t 5 15T_ES
A% Aoy L =

A

Mo
ol
=
Rl

SEEE R R R N

£ (1o}
M: MRR J: WD P: POSS
S: Supersite (VertiX, ISS, 2DVD, 1, B, M)

19 2.1.2.19. TiMREX AE®™Z 7|7t 5ot tjgt
FAX o] A" F42 €4 2 AFAEY. S-Pol2
S-fiE o]FFu} o], TeamR2 X-WHE o]FHu}o|H,
JDOP+= X-HIE & Z2{go|f .
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ol#e BT e JFBAFZ2aH e A B4E T AR WA ntA AdS
of 7Ie AA-AF-A &

A 67HA, D 4 &oF AEA =
TE G AT, AY, SR 9) JATEs 49 ¥, 3
A9, 49 g BT E/4 2

g, 6) et ot Fo2 AHYd o+ Ao

d|
O T

7} Fof ARAY JWE HA-AY-Q-mdL-54 TG AA: A9 AFBS =
| 5

22 SY8m olo] AFE AYL

[ P

O
-

N
D O oA o lo
=
-+
3
&
=k
H
fo
v}
oY
&

( _lN
By
f
i}
oy
e
4 i
fd
o
N
ol
i
AN
o
4
Og‘;,"
okt
A
lu
ol
=)

i)
(A )
gt
oX,
of
ol
N
do
:C|>L_’,

2
5 AuE B8 A7 Av 49 2 DY R20)
ol A = g FgAY AL e A

Y
B\
r2
-
rr
N,

e BEEEY AFBS A FuelA ORRY % Az
% 49 Yo L AYYOE Aste]
ERAH 97 ATHs} AAZ Aste] A

S|AH I oo sl 9 53, £Y B wTe JFHS VY

SR e, AT FEo AF#Zo] T3 A

ofN 4
2

O

S9 ARE o8W AT} T2
%I WU/ (19%), AYAT/1 % (NOAA, NASA, DOE), 254771% (NSF) 5 ot 7]
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3. =) Wzt Ao N ARE w2 ad Al A

<2 T o 7S Z239 A EE 1D KORUS-AQ (Korea-United States Air
Quality) campaign, 2) GMAP (GEMS Mapping of Air Pollutants), 3) SIJAQ (Satellite Integrated
Joint monitoring of Air Quality) 5°] At}

=

3}

ook

3, A, sERA, 14 B/S, 35t a5 Rd S 5EEF o E &85k
A, A= s, 75, 32 A dF 3337, =84, 7143 oEE 5 A
FQ Ex= 3t 32 3AHETY, uEE NASAE FAlo g &e] EPA (US. Environmental
Protection Agency), NCAR 2 tho] g AFAEo] HodFgom o] FQ AF o] st
<, =], dA, 71h@EEHS) A=d, 18, Cﬂlﬂtﬁ(xl’\“ =) Folth
Ed3s 209 < Ef.f} S A o] mAHA, & trjed =49 YAHI A=
dHo g FPsta, ZuAHALY Hdle] HE olol2E 23} *g*éiﬂr i A o] 7
ko o BlolFl Pt FHlEe 9F o] A&LI|A Z7}En Yo NOx o] 9o &=
VOC7t & &S "PAle A, SRt A9 mAH=A 9 7] 549 B4, +F ol ¥
Al Z1dstRon, 4454 7o A LARAE S

oK

]_
FERET} ASVEE FEING 20160 568 BF A1 YT 23 SY@ AT
o =
7;

o,

AT

p

KORUS AQ F=H| 2%

2010-11 ot= 0|2 A7 E APN =9
2012 09 NASA, NCAR ¢E| sh= urg
2013 09 ot= ¢7E SHE O &&E

, 201401 JSSUTLA S Xt A
ﬁ i 201410 NASA BE8= £of
2014 12 3| ZE B WA x4
I 2015 01 Steerlng Group 2/2|(12]/2F)

2015 02 & 04?I1|°H1 o3 1
2015 04 NASA X[AZEH| AFH 2E MK
201505 AKX QM 2 (66 ATE)
2015 5-6 ot= AMH X[Al/ghs &

* Improved understanding

e through process studies

-Q)"’ ( * Model and emissions
=33 evaluation and improvement

NASADC-8 * Inform GEMS validation and

Hanseo King Air observing strategies ::z:a;:‘i\:mi; .:1.;‘2:1 ;c::;sellss 201 5 06 |:|| _:l._|. E! |:<|:|. 'E‘ : 2 ﬂ' 7| xl 7 _I II:-I' Xl @
; 201507 BEAE ALE I 2|7
KORUS-OC Research Vessels ] | 2015 08 g?'x‘“ ?_I'A'l ﬂ%‘ (28 E?Ed)
O arg Mok, Kearg | Airkorea Network, Olympic Park, Taehwa Forest, 201 5 10 g; E! Dl %’ EEH:Il MOU
n — :‘;::yas:zs, Pandora and Aeronet remote sensing 201 5 1 2 AGU A." [o:] _—I_]_ 7;" k=1 E 2 |
2016 01 & -T',;F

Z o= A2 ANZE
2016 3-4 & TS FH| X, HAE
S

2016 5-6 SHItL ShZak= 3l

% 2131 KORUS-AQ ¢A#SF ¥y »A4x E F8 &4 #F
(FA: 8478k 2020).

F7he U B2 F U% Fell 4 BAYR mEaPoR, e 4 BE Z2o
B A FHE AYE el Hetel A7A 8 tistAgel S B AT BFo] 3
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o
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.

R, AP ZE2IHS T e ¢FATAde] FEAT =i 2 5T W9 SA

dgo] =& A= HriEo A+ A¥lE PTR-MS(Proton Transfer Reaction - Mass
Spectrometry), HR-AMS (High-Resolution Aerosol Mass Spectrometer)$} -2 145 313 A&
+24717], GeoTASO (Geostationary Trace gas and Aerosol Sensor Optimization Spectrometer),
Pandora$} & 145 &3 9474 A9l ¥R g9 A 9 944 #5 vt &84
o 3l HE7F FAo 715t AT. Aulel tigk AAIg 8- https://espo.nasa.gov/korus-aq/c
ontent/KORUS-AQel A 2H& 4= Qlt).

o

Geostationary Ocean
Color Imager (GOCI)

"ﬂw"“'ﬂ\,-,“,

3% 2.13.2. KORUS-AQ9] H4 #F A A AH] (EA: 874354

3 2.1.3.1 KORUS-AQ 7ol &&H T8 Ad7AY 89

Participants 130 research group, 580 participants

Aircraft DC-8 : 20 flight, 150 hr, measured over 200 air pollutants and parameters
B200 Kingair : 30 flight, 124 hr, carried GEO-TASO simulator
Hanseo Kingair : 32 flight, 120 hr, support B200 and flied near point source

Ground 3 major sites : BN Island, Olympic Park and Taewha
5 NIER supersite, 3 NIMR monitoring site, 5 other site

Remote sensing 18 AERONET site, 8 Pandora site, 6 LIDAR site
Ozone Lidar in Taewha, HSRL in Seoul

£
(SR & B=stm



Vessel Kissing(NIMR) : traveled back and forth Incheon to Mokpo, 17 times
Onnuri : KORUS-0C

Satellite GOCI, OMI, MODIS, CALIPSO, IASI, etc.

Modelling Models including GEOS-Chem and WRF-Chem

19 2.1.33. KORUS-AQ #= =209 I AFA 7| FGARA. AR 9 ol =
U 1071 o]’de] thEtellAl 200 o] AFA7E AH #Sol %‘}04
A &4 87333k 2020)

GMAP (GEMS Mapping of Air Pollutants) campaign: &7 38t Fx 2 A== &7,
A, 2k, 33 #S z2 P02 2020 AR HE ek ARAE B 94 (Geostationary
Korea Multi- Purpose Satellite-2B) z #3414 GEMS (Geostationary Environment Monitoring
e cH=d AF 9 B2 o8E Hx=E I
o} 20203 & % X]O—d, %G‘j‘ii dEgt B34 AGBSE TP, 20219 A</
=4 FAoE FETRE rﬂ% © UNIST, A&, =9, Bz
, 1HY Solth thshe] AT Y 5 9 A, e AEdTUE O‘E”Oﬂ
Ax7l o 2022dFHE SIJAQ (Satellite Integrated Joint monitoring of Air Quality)
campaign®.2 gujste] =2 P I tiste] AFIFES FUHHSE ZAsta 9ok GMAP

Q) 14 ASHstm
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2016 71zt 7549 a9 ¥ I dFEH HESIE WMo E 239 AFEH 1A FEA
TE FAsa Ao
SIJAQ (Satellite Integrated Joint monitoring of Air Quality): -3} eANA F=dl=
GEMS 9149 Az 9 &8, Fotrol t7]|d ZALE obv2& A4 AR 20220 FE Al
Z]rﬂoi A, A48 #S5, vWlEH A, 2dd A8 SRHH R AdIg. AT HS, FF
, 94 B F g 5 SHES o] 8oty -1 FFAT KORUS-AQOA F=3H
?1‘141 VOCse| v% d&# tefg viE JWEDE Jotsta dNts tir] g7 &4 i 2
At A2 stz A =&, E82¢ nAHx 2 oE o9 #e H vty XY}
= Ag 5oz 3. @AHAsAY AYPo = UNIST (739, Ai%EH, ATy, FA, F
A, 5, ol °l§‘r°4EH GIST, d=tf So] Foste AN 2 IF3d5, 2dd 2 &
Ao Al Fof ATl R 20~25¢ FEolH ;A FolE A ddte v BRx A2
o FR)7F Zo] FPHT SUAQoﬂt T AT 107] oo thgr|do] Frodstar ot

U A AHEol AAeE Hhe v 2ol VX2 29F A e & Ao

44 AFBE 59 RD ZEaY £9: B35 #Y J13Y 5Y A7 Z239
29e Estel AT PFRS Z2IAL 29T F JE IRA A4 Fur) s 2
otk % Fitel AFWE AT B /12AT L FY ATAY AAT FEHHL R20

: A7 FHE AESAL A A

(Research to operation)& &43d F+ <& Aot =3,
o NE 9 H MAE Bt dYst €8] 7t

AdA AEBE AL FE 9 L vF ATATOY NOAAAR sad AEBE
ARe THT egstelol BTk RN edsts AN BE A8 AAH Bel U
godo] ojFolAol 5] oS AME UFHZo| BET + Y& AAL FHEloF AL of
s gelMe WA J14A U BE ARAS Susn A A 9 £ld U@ A
|2 F3 R207} A Holo} Bt

AgA-tet AFRS W9 Z2a9 A 2 £9 4R gt 1582 49 =
2ade Y £9st AR AT Bopd HEUY THL B¢ 4%A BE U ATAAE
THsjolop ATk E@, Z AU 1 B3 1§ ZRIY L Fao] Ar&e d@ A
%29l @&o] ol ol Aok Frk.

A BEEY WS Teod oo Pa A9 A7 IRTe) BERY UFNE =
239 2£9¢ Botel AEHS HuaL FEATE BYHelof At

Ed, Ul FaE 02 Fe) YERE Teadel BAL Foi AF4 %n 9
ol S were = A4St

Q) 14 &) A=HSHD
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A AAAQ] AL Z=50] desit vl=9 A g A+ AwxUE AH &
A Q¥3st= CIF (Community Instruments and Facilities) T2 133} §3-#=3 2o ti =
AT 2D Ane 3388 A Ysk= LAOF (Lower Atmosphere Observing Facilities) A7+ A
o2 yirol It AT Y A AE&AQA HFHSES FIASY A R wEt of
g e} o] 379 B3t ELS FEst ws @ AFE A4sksta o

2 oo

2N o

Ho

Track 1 (5, BAD: 25 2L A FALS] 7| S5& 3 A5 A7 (850,000
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Track 3 (FZFHRN): A FF5AF, Fd3H=F & o Ao &8 52 74

N
>
_ﬂ
o
N
N
e
fo
et
N
o
I
=
H
o
o
_‘
)
5
e
2
QL

N,
0%,
o

2 2 )
R A )
-
BN
u
o
2

i_ig
i)
=
Z
O
>
>
N

&
N
oy
ox!
o
ineil
lo
l

f
ol
ol
£
ofN
o}
N
[

R
\]
rL
=l
ko
lo
—_>'£4
2

)
U o B

4 3%

s, tsto] B B ATAT 4L FuY 5 9 ) v}

1
g
k)

¥
re
o
i
ko

ofr

N

st 17l 7Hed Ao E FAGHET v=9 ¢ oA H (Department of energy)oll A

d3sl= ARM #TSAtolEQ) Au|Eo] AFH (Department of commerce) 42472 NOAASt &
<= &3 trlAst A5 feiA FF FEEH= AV Bk

_36_



QA Al

te 7178 3

&

o3t

A 2 A

E@% T o X Wk H BT e %o
Yy Bhx  FFSIEE PR
._o. — ) N i

A >~ om0 X mo< U o
e < No =0 B o
o 7o Ar T e g M o ok
Mﬂﬂad. N _ = ATH_AI&L,AT‘OIL._; -
o S N o
W . o T i ) <
= = o) o N_.omq_.% Wy m,.ro
< 5 U moUE L TE o
o B HEE e B oF fo o))
o T zo® YT éw g W
= w oo M ook o _ __ 9 ~ a
o R o 5 %w&dﬂh] T o)
T N P L W W KBk T o
BT Yoo T 0T = o iy
ra = ﬂi ,.Wo ,Hﬁ z ﬂo EWWONM__M_ oo X EE

! —_

=R o3 TILEST nA

3 o =l T X 9 0 Nfo
%&nﬂ% Nr & o B8 Emofr%ﬂa‘ 0
Ta. THgT Fwenhw . HF
o "9 BT me O Ty AR L
Mo %o uo o XX oW _m Mo R m
ﬂ_w.wo,._é ~ = R ﬂoXEC]N mmu
ey PEEE mag%mwﬂ# M
LI ) U T il B WY o |
ﬂ_z_ﬁlr HA_I ﬂ,ﬂov,w:._ T N o <) b Or_._,mm
TTEZN oSy TEELU O @
oo A Eg Mg T W
<7 o o ! =~ OiLﬁoi —
N oo g X AL, O "o o
Lapad mTwg® PHAYefEPo wg
e s Emdg BTSN 4wk
ol B Ty My cdeNm T
MOZFA“UV.___”_# E:HZMO ﬂlmﬂmwuuo?i o ER
TRy T T & TR

5o o %v:mﬂ s X I
oo N gl Expeszie gy
,wﬁﬂdr_/ E_O‘DIH OAT,OI%WO,W_MOOT ﬂuﬂo
Mok & T = oy st N & U
muwnﬁﬂ W E o ﬂ@nﬂ(M\ﬂA% ﬂ_m

o RGN - S a1 e

e o 2 WE o o TR O Ho =
No T o W T U W o T o o o

5+71

°

=3
=

Rl

°

A

=

f.]lo]

=

193]

kel
=1

o5
=

1]

=i
=~

al

&
)

= <

|

o+ A
— 37 —




202249 J|4Y SEHTSHAY

£ 2013.07,13.,00:00 > o

bbb 55 55585 "

¥ 2211 2012 7€ 13 A 37l A
ST ¥ A A

202208080900, #:650 a
¥ ;fiq_ f”ﬂvff'._' q

500 &

400

o
£ Chi0o

12

200

w0 ¢

O=MNENmoOLSoOoOooooo®

A DD S0 O e R T N 000

0 100 200 300 400
[%1km]

a9 2.21.2. 20229 8¢ 8YU~11¥ FHAL 55 A

Q) 14

_38_



FIE7IY EHSESESE S8 74Y-OiE Zt Y == - T8

4

717 FYE I AFEE 9
St A7 Al 2"lo] s}
+4

A Ztoll tial 24 h AIZE 3E

dEd AFE SHoA BIHE 59 5 B 5
2 A7) EHG A5, AFE TR 2 7 ¥
AFEe) Jgre MLk ofg 1 3

o

o
o

ook
uich

o
ol
oL
X
£
AN
off
i
£
2
X

S =
Fo| FFE BAT wI, AFE GAZ) V% £E4FOE
- ol

FTHSS Foto oldd HAh dF ddS MAs] A ATt
38t
anal-fcst(+72h) ‘anal-fest(+48h)
a8 2.2.1.3 20189 9€¥€ 12¥ 12UTC GDAPS (a) +72, (b) +48, (c) +24hr
d&d7 EA% (anaDe 3AZF &7 4% (shading), 3 7] (green line), 10m
& (vector) xto), (@) +72, (e) +48, () +24hr AZA 3 A% (ana)9)
A9 (shading), 3l 7] d(green line), 10m v} (vector) o]
ALH Tt 2 A AA: AEH AR ofdgt AL FElbT AsibAlA
Asts A48 dhbbxo] & g v, tiRiEe] Fd Alx®lo] wEEst nithel 2
719] dazrgol o3l WAstH A7t T3 ke meAE Aol F HEs FEiith
3 ZA719h o] FE g Ao EAstE S

3
I9hg Wk ofet FARDNHE B A
! 9

AN Aerow lste] 244
—L

40
Lo
2
S

TQ‘:‘O




202249 J|4Y SEHTSHAY

obe] 1L 2013d 1€ 20U G TIL AN FLE AelA dHold wAE
Fd (@B)F THEE TP ER)O|T ZFH ZrldE Aete] AZds GAE, FEode |
FTERVE HQEEA Sl At WA AAAAR, AR SHA FFHRE ABHAA F
Aol Ad BFAE Y st oz o5k Rata FASL Yok o] F Higo] BEF

o)
2
=2
ol
e
ol
ol
i
Jo
a3

gk, oheba
Q-G BAS AR @A ol

150

¥ (kemih

Tiena (UTC, daythour) —=

SRBsEhieaaaagcitiizaiicaciaings

29 2214 LA7IgGe] GEARE E3Y W) FR-FAAGNA BSE Foly WAEe)
(9%) 94, (L2Z) ZUEE 19 (Tsai et al, 2018).

TS o= ouAF 40 Ao dd ATHSS ¢+ st AFEHE
ol g3te] BE-olne] AAAAE Bl ANE £ o] T olBF ANE BE
T 5 Qe dtens D) JFRIUA A AFBS-pA-md-dne) AAANA v, 2 3%

9 7Ee 5% 84 20, D A3 AYs

#= A5 &84 4 (Data policy) ¥ X
A (Research to Operation: R20)7} it

FoZol WY @S Eooior Aok AuAe Yo xSk AR AT W % A
5

of gk =& Tk FHET otyzt =9 A7AEe] Foleh &8o] FoiE Zeln. o]
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= 27
AP= = et 3) AupE FHAAYE B3t LA ARE &85, JsH
o

= bl

Amel BUS Y BEAL Eolop Aok =, o]
Q

[

FABY7 B ARE B 4 BSIN RS YA 5) B2 AR} E4FLS of

shol @Al B o]l ATE SR 6) o5 AR} FNEY AA AFL Sotel AW
= Age] m3 BAe AYeok 3 7 AFUEAT % BAAIE AASe] wd A
2 ATE Al O Aeke] FHARRDe] FgItelof Ak olelF Are] FH o
B OAH FEWR ol AFBIAES B BEAY B ouE FIAY] A ARE BE

B ARE ANOE SEoESL FF A8 Th
AAZ st mFe] A NF A9 we W5
4uE Yool

AEE Fil Atk o3 catalog A 2=H

o
FE 5 OFd ATANA AA
A

AR5 Z2add g3 Anael ARE AFee calog A=H oo g, 2) BE
A7 Folsts ATAZ ARE FHE 5 A& AAHA dolelo] 2zt B asith NASA
o] 4% ESPOSt Z-& AREAE EFa aF wolEuol~E Aaly A7 Zeadd A3

d flo] &L e AAE

st AFAE ofolt Y UFTe R BE HolHE A g
£33t} (18 2.2.1.5). 3712 NCARS A-$¢ A7 #E8 o}7lo]H (Research Data Archive)E &
Fated (O2F 2.2.1.6), HFHFS P Yt A5 HZ 2 &8-S &olsiA st ok
AAstE dolEmo]lx W A5 g AMET HRE D ofFtolHe 92 #S A8 &
55 =oled A 719E 5 Uk dHlolEHol 2o 5 B AEZHR] £FS HsAE A
A AAe Zte Ve Y W 9 FA7F dastth

ZA d40)< 1 A A 2) dFAA ] dg AYES BHASsH
a olo] thek Z|hEEET ofyet dFH AFHCE AAE BT RAE HASH JAFHS
of Ax7 Aol A2 F AEF slofof gt

& v & =t
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ATt A TONITS:
AND SPACE ADMINISTRATION

o SONDES 2016053 RI_LLict

& Visit NASA.gov

& Contact NASA ONDES 20160530 R1_LLict
ONDES 20160527 R1_LLict

SONDES 20160526 R1_LLict

ONDES 20160572 R1 {1

o SONDES 20160520 R1_LLict

= SONDES 20160818 R1 L1 ict
SONDES 20160517 R1_LLict
ONDES 2016012 R1 L2

ONDES 20160512 RI_LLict
ONDES 20160511 R1_1Lict

e - = Komsac-TachaOzonesondes SONDES 20160505 R
Sangchon *

Korusag-TachwaOzonesondes SONDES 20160604 R1_|
SONDES_ 20160603 R1

NDES 20160827 I Liist
SONDES_20160526_R1_L2.ict

* Ground site

Current list for the SONDES Data: s e
5 SONDES 20160525 RI_LList 16403
Download By Flight/Date: ey y ONDES 20160520 1 Liist 1620
120160430 20160501 120160502 120160504 (20160505 120160506 120160507 20160509 = SONDES_ 20160522 RI_L2.ict 1302.5
20160310 J0160S11 Comieasiz  Coniens1n Cooiesia Coolesis  Cbmeosiz O ooiesis c SONDES 20160522 R1 L1 fre
20160519 20160520 20160521 20160522 20160523 20160525 120160526 120160527 SONDET 101 60n TR T 1 is405
2016028 (20160520 (120160530 2016031 20160602 (120160603 (120160604 (120160605 =
=) SONDES 20160520 RI_ L1t 13765
120160607 (120160608 120160600 (20160610
SONDES 20160519 RI_Lliat 12451
5 LoNDES 20160318 R1 L1 12667
PI Directory I Research Q_2016) C SONDES 20160517 RI L2t 14731
EPA ORD! = o vrtist | o SONDES 20160517 RI_List 1419
THOMPSON.ANNE/ [=showvartiat | Vertical profiles of O3, pressure, T. RH, wind speed and direction = SRR AN R L
= NDES 20160514 R LList 13185
— (=] SONDES 20160513 RI LLict 1430.1
© EPA.ORD/ = 238 - SONDES 20160512 11 LLis 12017
N —— — U P : o S I
. SONDES 20160609 RI Ld.ict 73 g = =
= . e — i 5 SONDES 20160509 RI_Llict 10769
; b st 11 : P 103
: @
Korusag-01 8605 C
NDES 20160605 I L3iet 690.1 = e T L0ER
SDES. 20160605 Rl L2 ict 555-; SONDES 20160504 R1_Ll.ict 11866
a des SONDES 20160605 R1_ L Lict 5036 mﬁ"’;ﬁs ::?;’x t: ‘L‘“““ i’:‘:
st 2
ONDES 20160603 R1_LList 5206
ONDES 20160602 R1_LList 0 St ] SONDES 20160430 T1_L1 Eesnds
ONDES 20160531 R1 L ict s 354 Frrem— —
ndes SONDES_20160530_RI_LLiet 2 ASSy Download File Type : © zip ' tar (2]
NDES 20160527 RI_LLict 3690 [Emaart|
NDES. 20160526 R1_L1ict 3799 — -

13 2.2.1.5. KORUS-AQ 20169 & ARE U222 4 3+ NASAY ©o|g o] X

NCAR
UCAR

Home  Find Data

AT ARE L =50 2022@74A EHEHI A+

Research Data Archive NCAR is sponsored by 7

Computational & Information Systems Lab HEUERECHNION SOIOION

Go to Dataset: m

Ancillary Services About/Contact | Data Citation | Web Services Metrics For Staff

WCRP and WWRP THORPEX YOTC (Year of Tropical Convection) Project
o ds629.0 | DOI: 10.5065/D6R20ZDD

For help with this dataset, send us a message.

Description || Data Access | | Documentation | Software | Metrics

Help with this page:
Data Citations: @

Abstract:

Temporal Range:

RDA dataset description page video tour

This dataset has been cited 1time.
* Published works that cited this dataset

The realistic representation of tropical convection in our global atmospheric models is a long-
standing grand challenge for numerical weather forecasts and global climate predictions. Our
lack of fundamental knowledge and practical capabilities in this area leaves us disadvantaged in
modeling and predicting prominent phenomena of the tropical atmosphere such as the ITCZ

N~

2008-05-0100:00 +0000 to 2010-05-10 12:00 +0000 (Entire dataset)
*Period details by dataset product

138 2.2.1.6. NCAR¢] Research Data Archive. &3t Hlo]glH|o] 2] 7]%& dd

Age) AW, ALY, FTEW 5 TFA ATH-
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7F AJXIAR QA5 AFHJE FHst= FEo|th NCAR EOL, CSU-CHILL, DOW -&°] °]&
g A A sigst AT BAR o] AEES ZIEAQ] AR Ad Ade T IHH
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