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MRI — http://www mri—jma,.go,jp/Welcome html

NIES — http://www,nies.go, jp/index html
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CAS — http://www iap,ac.cn/english/iap/index htm
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ke 3EQE O] Qlek = Aol Qlef. Wi W Hlgo] 2851

9 % A= Aol ArEAl ek WA
ojet o] FFUSE vk ol WIREEE  SA Wl AR AR T A 547
< AL R o] g 2 Ao ofyERE o rhEe Rt T2 Y BE, 94 7hed &
A ABSo] Wasi S35 el 719 27 Al aB]al S4719] SHARE AR
=A% AYSE AR RE A7Elolgolt 5o THol Atk & AR Sl Hihd Aol
£ fdep] LRelu®E vl ¢l S B Se Fle FUle PR T Tl Lnkal 3l
A7t Beshy ofefet A= 500 o5 Hd = vl PiperAte] Chieftain PA-31-350 2%
7 23] Aol v T8 2k 2o 7SR 23AE £ F 10950 o

< [ 1 o 5719 AldE 8o Helsiinh

HIZEA USA, PIPER o2 =R 192 US gal (727 ()
D CHIEFTAIN x| RS =Yy 250 mph (402 km/h)
AEA FEAET s 232 mph (373 km/h)
IRl T10-540—-J2BD AAe|astaE 196 mph (315 km/h)
olIxIE 350 HP A58 1,390 lpm (424 m/min)
Zo| 10,55 m H|si 72| 1,225 mile (1,971 km)
=9| 3.96 m H|SHA|ZH 6.9 hr
= 12.40 m Asnn 28,300 ft (8,626 m)
Ao zaf 7,000 LB =5 3,991 1b (1,810 kg)
EESE 7,000 LB PSS 3,009 1b (1,365 kg)
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03)2} VOCs-& tube, Aldehyde& 7FEZ|A| W air—
bagl SIS, AAte] 2/REE Br} Ha
setalr] 9lsto] Arbhde247] (Aerodynamic
particle sizer)E EA|gIth W3F HSY 17| HB}
B0l AEL A7)

She A9 A2 4 9 453
7) Sltel ket 24710 242k A E-fE AL

29| AUS 94510} Data logger® 0|43t} 714
A A2} GPS data] 39 5% 744, U7 4

o] 79 18 AR At

7}2A); 48 primary pollutantsQ] SO, NOy ©]

AsAZled Bofshes 0s8 A%

71719 BAL 710l Alske

FEVE 5 2] RA AATFE 9ot 2oz EUsb ofo] TS AT Afaic
o] 31378 AF/2HF H3|Ql InverterE 1,6kW
& 19} kW &5 2tiE ddsto] ARgRItE di7] F LAEEEC] Al AN &E A
ESE WA W dike, e 9 A 58 Y TR F8% TS st VOCse 7t
9] GPSE Fa7IHFoll §ABIAL sensori= 571 HH 3¢lE F aldehydeE 20008 %=+ 745t
ofito] ez RSl 49| HH=E FAISHE 3L QlEk VOCs <= Teflon bag o= 255to] Aad4
% 53 ok 24 Aol A% AT EA o)A GC-FIDR HA451%08] aldehyde DNPH
(3 2] S4%= 4 EAEH
Y= AN S3HY BESAIZE L=
SO, UV fluorescence / TEI <100 ppb 80 sec 0.2 ppb
(Trace Level 43C) (10 sec ave,)
NOx Chemiluminescence / TEI <100 ppb 60 sec 0.05 ppb
(Trace Level 42C) (10 sec ave,)
O3 UV Photometric / TEI <100 ppb 20 sec 1 ppb
(Trace Level 49C) (10 sec ave,)
CcO NDIR / TEL {10 ppm 60 sec 0.04 ppm
(Trace Level 48C) (10 sec ave,)
ANA = Particle Counter / Grimm—1,108 <100 ug/m3 (60 sec ave,) 0.3 um
Frd e GPS / Garmin, GPS—1 - 5 sec -
A= High Volume Sampler / Kimoto - - -
Aldehyde UV detection / HPLC(HP110) - - -
VOCs GC—-FID / Perkin— Elmer - - -
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b
o

olFHE 2= FE YF= FASL 3ok
W8 AS W H71ed=d oled S et

2 Aol o3l AP 4= ek

F=C-H-U -
F = tj7]2HE49] o] 5% (ton/hr - km)
C= 7|29 E4 (ug/m3)
H = tj7] ZA52] 3=°] (m)
U = P53} Hjgggko] o] &= Ztof tf3t
BAZE (m/sec)
L = H[37t0] =HA (km)

=

SISk

Aasle FY F4 AR JuE 9 gt o
welo) ehe 2] 2L Wasar

$EUFS AQER A [ 3] o5, R
o] ogB o] AU Bl wol e
Ao SRIE ot AW ot AUE
of ke odeEl Ao Bl g AT
Atz Folsick

o2 AAY o|FHE 1o BATFEE 9|

3 S717] 9A &5l o & FIE SE9
Whe wolhs AEZo|n ABC, CAPMAX, ARM
ohokst A #E Aglel ofste]

ZF(S0y, NOx, O3 for 1997~2007)

=& SO; NOx O3

A e 7Y e REY e 7Y
= 0.227 -0.017 0,311 —-0.168 3.225 —1.722

o 0.003 —-0.016 0.025 —0.101 0.590 —-1.528

7H 0.197 —0.068 0.066 —-0.070 1706 —0.554

AL 0.244 —0.120 0.253 —-0.070 2,627 —-0.520

Unit : ton/(hr - km)
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1. S0{7HH 2of| w2 FE)= 71 dloleu dE9d F A

A} 719Hground—based) ¥ 5 7]¥H(spaceborne)
Azolt AAEARE 98 + gk ool o YAR ARE ARHoR Aty 4
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FZolA A 7158t IS QIR
F57] BE] thA2 A= 20019 2o
H ofrjol-eBegAA ofojeld EA HE
Al3)(ACE—Asia, Asia Pacific Regional Aerosol

A\

Characterization Experiment)& & 4 Ut}

(Huebert et al, 2003), ACE-Asia JZ%= 7|7t
et % st F7I7h FUESA vl= 2k

THINSF, National Science Foundation)o] ®-3-5}al
ol =] 7] 7894 (NCAR, National Center
for Atmospheric Research)®] RAF(Research
Aviation Facility)o]| A €-%33}= NSF/NCAR C-130
57129 1] )} vl st 44:9] CIRPAS
Twin Otter 3-37|7F &9 o]ty 7|A|(&
A3 B3} AR olFstel Selitete] A
T AL Mgt FRUE A9 52 ek
S0 tjort A2 ujel ofofel, vl 1A, ]
Jhpisie] iglo] Bl Bl 5

¢
D

et s WSt 2] AR, ACE-
Asia FFBZ9] Ao 2 C-130S 53 193]
o] 2 HF(Y717k 20019 3Y 31UHE] 59 4
A7IA))o] AA|E|QIAL, Twin Otter= 3Y 31K E
49 309714 & 19%9] Hlgds ol 2 FEST,

C-130& AF7IAI(SO,,

oflofeids BHHOC, BC, Hl§71448), ollofel: o
(SEM, TEM), =79 7|48 3E(SMPS, OPC, APS
PG, S 2let SR o

ool 2 ol

o=@ R, o

= 5

_.d -

S),
),

ko A1) W 5 SIS o
1402 ol Yl B ofolels
PRI SREC IR

Apu] gold WA 4 gl B AR oF
4o 99 2ol ol A4e) g 2
ZgolA] 248 grol FB7IeINe] B2 ko)

=
=
SN
24§ YT B
%
=2 %
=

[2® 1] ACE-Asia 7|7tefl AH8-%) NSF/NCAR C-130 &7
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Latitude

25+ r
A 5 10 15

Flight Number

———
130 . 135 140 145
Longitude

T —T
120 125

(223 2] 20014 4¥0]] AA|E ACE-Asia BZ27]7} Zof
o] u]= NSF/NCAR C-130 32712 H|g) E&(E 193]
Z18<=A: Huebert et al.(2003)

Bl Al B A= 4= e w2 ARSETh

%3t ACE-Asia 52 53 ofAlo} tiE UlofA|
sk Ak EEl3telA EAGFEEL 715 b]
A BAA AT APS F8 549 sluzE 4
W71 el FAk] dxF 271 WHRIQl f=Huto]2
ZEGE717F 1 o)1 47D oofE&e] HEo) F
QAT =Qie} TEv 7129 7] B Al A E]
A Huto]AE oflojafd Z4 A9 EAHS
g dsl7| o] 2L AdF FYFHLTI, Low
Turbulence Inlet, [ 3] Z=2)&

< Foqlet ole} Lol 37IE o83t ooz
& T TZol= AolAets o 14 E wE

e woke] 2ol wE Yde 2aofste] ot

o
o)

#Zo] ool 4 GIES sh= o] )

[e)
o
a5t E3 ARl=obe 7o) HAE

¢

oF A Vel AL AT AR A2 3t
A

ah WATE K]4)9] AHE 2e T Zu|o] A
=]

)=t St 424:9] CIRPAS Twin Otter((1% 4] %
)= C-130 FARRE BE2 AASIIH. 2told,
stol=r7bd/dR7HE, CO, COy, SO, 5ol thet

[C1 3] AR} Z2 HutolaE YRFe AR A
= ¢35 AA = LTI (Low Turbulence Inlet). ACE—
Asia 7|3F 5<F C-130 gg7]o] AatE|o] ARSI,
vt Denver &t (DU)Q] B, Lafleur®} R, Seebaugh
7t Aol

AP © B.J. Huebert A&

I
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=S §J3t vjggo] Uit Twin Ottere] ¢+
MODIS®} 62}, MISRY} 44}8], SeaWiFSe} 74}
o, NoAA B2 27} 9| Bl B 91
o] AAIETE o]e} o] 9ot ZIet A
AK@lolct, gholch, MEEME 5) zlaole] vlmw
& Sl Bl B3 ARl P R4 o
at

(1% 4] ] B}t 44:2] Twin Otter 3-37] 3. Rl &37I(VAV) #=

o] o|so] Ak, E Wk ofolele 2y w00 | WEH HEO VU YIS else
©] Aerodyne aerosol mass spectrometer(AMS)< ZVdRSOIY 71 A A7 H St v
o B 5 ofe) 25| ololeigol et A4
3} =4o] o|FojHrt Twin OtteroA= e = Augt 2007 e aatrecom s 510 THE INTERIATIONA
R ile] RS gukl] 98 Bl 11 FUT
£ AHgstol 742 SISIth Twin Otter?] A3t
Al L= OF 3.7kmSTt

BRAININJURY
5k 550] ARA Kingair7} 78] ofet olofel | Comhun
o] e AR BH0.2 49 sURE 59 190} .

] & 1239 v 53] 9=t Kingaire
ZHaLAat oA ol2HE2 SRl ARoA
3t APEX A ake Waisto] 2o o] shgct,

ACE-Asia 7|7F &etole= a5 4=
oFe] Wl AS I3t H[go] ofg] A AAES]
o}, C-1309] 79~ MODISQ} 92}d|, MISRY} 6%}
&, MISR/Local mode®} 32}, SeaWiFSe} 7214,

(19 5] NatureA] Ao &70H FR1g57]E o8¢t
NOAA 14359} 2%}9|, NOAA 1659} 4x}&|9] vln. 7| WS} A A+ 71 44FE5(ABC)7} 7] &2 15}
£ 37t At 270 vk Qlck
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S TSPl S Ut (19 5] B, TAF
18 ol8% B2 9 YIeke 2 B
7 $22 Sia wlgo] AAST, SR /A
SALE B2o] Hssteh 5] Aol gl e
o glel BAE 4 gl 1) FAel Skt
Qlan, 273 ul7k 49 AEO R Aelolof 5t
I, 53 BN 9 wEe sl AA
of 5H 5] wo] ik It Seitere} ol
P BEE G AP W AN Az
o] Aol YA FEWES B3 A= T
HE QAL FAYIIE ol 715t 1A
7HE SEoHe £ ietol B 4 9 ol

2005515 Seuket AFE IAkeA] AXEL ¢

= 7| 2MLE(ABC, Atmospheric Brown Cloud)
B2 7S oRlolRele) ofofeld 5 ozl
20| 7|50] ofue dRE F1E Tola =
3 Rl R ot 92
U] ABC ele St vie] F o)
o XE)T Qtl, ABC ele] gkoz 4
AlE]al 9= CAPMEX(Cheju ABC Plume—Asian
Monsoon Experiment) 3= T13-2 20084 8¥x
FE 242 WE-E AASISITE CAPMEX: H]
o1y &3 szt % F29| ool AL ARt
o712t 7)50] ojmlat WekS Fpd o LAS )
L Ho] 2] % BHolt], CAPMEXAAE A4
=1 g&Eo] Feld37](UAV, Unmanned Aerial
Vehicle)& ©]-§3F 7|$H3t HA] A5 205}
I QUK 6] F=), mls 237 §fof Ata
9] V. Ramanathan W58y} FE0 2 43 =

CAPMAEX Z4521& Aol 4 5 w2 AAls)

My

=
o7 #& 4

i o

UAVE -8Rt 7|5 /st ZA] =24, ti7]5l
St ofefElEe|y 5o e dSTL o
719 A= | di7lEAl EEA HekE SATS
# oflofetEnt F-5o] 715l mAls ¥ 9
Bl

t

CAPMEX 7|3t g<bo]l AHG-¥ UAVe] 2hd +
! T=AH|e} UAVS] FQ AR (19 7
(3E 1ol AAIskGITt SPA] TFsiA] A3t wiet 2
o] FQIF | FBlol WA 4 Gl fE
Aol TAZF Q71 dizol 2oz 54 A2

z_ z]—a]e /\}35].010]:1:} 6].1;]. o]a -‘&—’—:? thﬂ]
A 7]Ee AR A= FER ZI3HAL 9]
on|, oz o] 1B ol weltop 3
Mz = goolzt & o= Sk,

‘1>’_I
;ef”

(71 6] CAPMEX 7|7t 5Stef At g-57]
(UAV), QFollAE A2 L5, BAL ofojeid &3
& UAV F2lFol,

T|A37| &1
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Optical Particle Counter (580 g)
> Ngpe; 0.3 <D, <3 pm

T/RH probe (50 g)
- Temperature & RH

o ———]

Aethalometer (820 g)
- absorbing aerosol

Pyranometer (190 g)
- irradiance 0.3 — 2.8 um

PAR radiometer (45 g)
- irradiance 400 — 700 nm

[718] 7] CAPMEX 7]7bol] AR UAVe] A2k =

UAV
instruments

—— [=] 1 inch

Aerosol inlet & splitter (150 g)
- unbiased aerosol sampling

LWC probe (450 g)
- Cloud water (g m~)

Condensation Particle Counter
(870 g) = Ngy; D, > 10 nm

Cloud Droplet Spectrometer
(1.4 kg) > distr.1 <D <50 um

Gust probe (400 g) & video
camera (280 g)
- turbulence & cloud targeting

AtEZA: V. Ramanathan 14> A3

4. HUB BT7IS 0183 BE
HYE G312 ol§T /1Tt Ao tha

ol of|& CARIBIC(Civil Aircraft for the Regular
Investigation of the Atmosphere Based on an
Instrument Container)S 9|2 54 9t} 19974
HHE| 200297H4] B 7672 o]-g-5to] =1t W]y
of AFste &4 HlHE HAste] vF7IA
o} oflojei&e] E2E WET o1F, 20049 12€0]
L o] ®r} kE A= H|go| CARIBICS
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=8 AAEACH(I™ 83} 9] ZH=E, www,.caribic—
atmospheric,com), of|o]H A A340-600 &-&7]
2 AFgsiol ol xr} 3l P20 S
Lufthansa &-ZAMS £5F0] 7153514 =k Af

22 CARIBIC /\]/\E"——] £l 90059 7|FEoE
koo RA goaE S |k A&Ho g &

o] & Ao},
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(& 1] CAPMEX 7|7} £0F A}-8-5 UAVQ] 2 ARoF

Manta B Specifications

Parameter Value (U.5.) Value (Metric)
Maximum Gross Takeoff Weight (MGTW) 52 |bs 235kg
Neminal Mission Takeoff Weight (NMTW) 45 lbs 204 kg
Mominal Mission Endurance (87 oclane gasoling) G+ Hours
Fuel Type 50:1 Gasoline/Oil Pra-Mix
Airspead (Cruise @ NMTW) 389 - 70 knots T2 -130 kph
Airspead (Dash - Level Flight @ NMTW) 70 knots 130 kph
Airspead (Max. Endurance @ NMTW) 38 knots T2 kph
Airspead (Stall @ NMTW) 35 knots 64 kph
Airspead (VNE @ NMTW) 110 knots 203 kph
Navigatian DGPSIGPS, DEPSIGRSING'
Service Cailing 16,000 feet MSL 4,870 meters
Launch ‘Wheeled, Vehicla Based, or Launcher (Coming Soon)
Recovary Parachule or Gear
Payload {EQ) PTZ Daylight Camera
Payload {IR) PTZ IR camera
Gommend and Gontrol Radia (G2) M'rlilaur; iéﬁmgnumﬁﬁg ”.fggnfﬁ {‘rrlimx:
Command and Control Radio Range 158-20 nm, Line of Sight {LOS) [ 24-32 km, Line of Sight {LOS)
Vi Tansriter e
Video Syslem Range 15-20 nm, LOS 24-32 km, LOS
Payload Capacity Up To 15.0 Ibs Up To 6.8 kg
Onboard Fower {One Urﬁabﬁ:ig;?xﬁmllw}
Onboard Power Capacity 14.4V, 15 or 30 AH
Nominal Mission Fuel Capaeity 1.9 Gallons 7.2 Liters
Engine 2-Stroxe Reciprocating Gasal'rne_ Engina (87 Octane)

Reverse Rotation
Ignition i Electronic, Capacitive Discharge
Propulsian 18212, Tractor Propaller
-~ {In Rewverse Rotation)

Starting Method & ) Hand-Held Electric Starter (12V)
Shipping Container Size 49" x 52° x 24° | 1.24m x 1.3mx 0.61m

" - GPSNG option avaliable O, 2006

wnherred
@m 3202 East Hermisphare Loop « Tucson, Arizona 85706
watrwch T: 52005736300 « F: 520.573.2057 » www.acriucson.com

I1°371&%H N
2008.9.



MOZAIC(Measurement of Ozone and Water
Vapor by Airbus In—Service Aircraft; www,
aero,obs—mip fr/mozaic)o |t} JAL ZjeHwww jal—
foundation.or.jp/)= 7]}t T=S st &
#=o] g2 Z2 O Eo|tk MOZAICS 542
Airbus 340-3007]& o]&3lo] =S AJZks}o]
2001¢9)+= NOyY CO 47|15 €A =02
A3t v} )tk MOZAICS: 4-$]93](European
Commission)?] RS- wrom Hr} thefst 71414
I s7aors Bol} ofoleld BHE At ARE ASHoR

5.25¢+04 HEAJAUZETL 9T} JAL-S Qo] 7]AFalTL Aol
et do] FFo] o] AR 55

5.01e+04
4.77e+04
4.53e+04
4.29e+04
4.05e+04
3.81e+04
3.57e+04
3.33e+04
3.09e+04
2.85e+04
2.61et04
2.37et04
2.13e+04
1.89e+04
1.65e+04 Y
141404
1.17e+04 XI_Z
9.286+03

kof

r\l

[

o

QL Gl 2O 17 N0 ol kBt 24
Sfat ARAHES v1E NOAASH Hfate] 428

31 9let

e o

ofr

Contours of Mar 18, 2003
Static Pressure (pascal) FLUENT 6.1 (3d, dp, segregated, ske)

(23 8] A& Fg7lel A€ Hy0, olloj2iE, v
714 8= -?4?1‘ 3hY HE ZEH
A} @ Z4]: Brenninkmeijer et al ( 2005),

1 EL o3jo] A% A Fu
A A Zeloli s St
sh 3 o] )2 ALEEIE (23 9] A1518 3 371e] SRR A5 B3 Aol
3.1m&| Z3} 1450kg?] FAE 71,
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PAolt 7\ usl S 98 DAl B4
SpA) wgtel wheh o} aystel Al WAl o
o ofslo A% SAEE wde Se)E 27 W
Ak ik A7) Selbelel s Aol
EHTT cfesin sl Huuow 71l

= A=t A7k T, Aoz
H**X}E Sof thL ot g

FI7IE o8 W79 HHEE, 5k, B S
g FEBEEEY nAEed B4 5, oo
SETH] 54, getolu Feka E4)o ]‘/} 71417

BEAVIA, U i 23 9912 ) B3,
HAF Z28A = o]E 719 okt Alszka-o] 3t
23t olah tplaste) ke WA S
Hi} 3lel42 9= (CTM, Chemical Transport
Modeling) 7% Adsial ASA7H, 2 &
g o] ot

B4 5

g 7|He A|FEla, 37

=
2 o 4 o), Ea AT + o A8 ARE

ﬁowﬁﬂu} A+ 1
7ol Shwsly] $istel TTE A
Qo] AFaud, oo A BE ¥

NN,

o] AL 20089% FYIFATL 4
QTR FaA TI7IE A A
o] Ao 2 Saysioigic

e 2

Blomquist et al,, 2001 An evaluation of the community aerosol
inlet for the NCAR C—130 Research Aircraft, J, Atmos,
Oceanic Technol,, 18, 1387-1397,

1999: CARIBIC—Civil aircraft for

global measurement of trace gases and aerosols in the

Brenninkmeijer et al,,

tropopause region, J, Atmos, Oceanic Technol,, 16, 1373~
1383,

Brenninkmeijer et al, 2005. Analyzing atmospheric trace
gases and aerosols using passenger aircraft, EOS, 86 (8),

T7-88,

Huebert, B.J,, et al,, 2003: An overview of ACE—Asia:
Strategies for qualtifying the relationships between
Asian aerosols and their climatic impacts, J, Geophys,
Res,, 108, doi‘10,1029/2003JD003550,

Ramanathan, V., MV, Ramana, G, Roberts, D, Kim, C,
Corrigan, C, Chung, and D, Winker, 2007: Warming
trends in Asia amplified by brown cloud solar
absorption, Nature, 448, 575—578,
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3.9 .71.=.5.%

O|2o| Tt 7|AEE SE7|(HIAPER) 2 15

TYNATA FAATY Tl
jykim@kma,go.kr

HF A O

T .

I |NeITA HAITE e
imsyeon@metri.re kr

1. HIAPER 27 Foundation)™} == o}j 7| 2}FI-EA(NCAR, National

Center for Atmospheric Research)7} 1980¢tl %
HIAPER(High—performance Instrumented ¥ 7]&3}o] 2001 Gulfstreamd} A2k A A5k
Airborne Platform for Environmental Research)  §] 2005\ $H3A1Z1 A9 A4 714 #= A
= o)t ZH IS TH(NSF, National Science — -83}g7]o|tHhttp://www hiaperucar.edu/).

[C121] Gulfstream VO] “Green” (basic) : HIAPER 7|4
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9.9.71.%.52 £

ﬂﬂﬂfﬂ & W5k2 @70] toto 2 ]
=of| A] L%OM 2A19] 98 g2 Zaale
HE o %% NCAR®] 23] €3] 71 NSFE E3)
JLOM% nj=o] ZAlE ot

2, HAPER?| F1&f HiZE 3 712 7Hatd
1) 74 HiE

u]3 NSFQ} NCARE tf7]¢} ajeko] tiste] & o
Aot BehA0] ATLE SFd BrRo g A
AE FE71E o83t A4t 719 A5 445t
L3z, ’éixﬂziii @1'3}7] ofgf & 71deHd
2 )0l gt A-te]
SF= @rﬁ"q?% 9fgk a4
E(HIAPER)E A|oFait} 1997

8%, NSF= 5,"%4"5}—./] Y3)(NSB, National
Science Board)e]| HIAPER 7J¥f Z2AE A3
A3k ) 2001 37| fE Z2AEQ L0
o} ofof| = 1459 7] MY 22AE

AlsHA =3

iy
rO
552
i

40
o,
Z

MLoofr Lot
oot
okt
"o
T
[l
HU

it mlo

i

2) 7|2l Hary

- 1980dt] % : NSF. NCAREo©| 7]u} w}3te] QA

& 745 5

- 19984 : NSF7} 29 917 &u] 9 AL ojat 2}
< B3

- 2000~20014 : %7] A} 420} — HIAPER ZZAE
A2

- 200149 Gulfstream¥} B4 A1E, 3591 Y3
(NSB)7} %1
- 2002 : NSFO| =8 A+t et AvjdA 7laE
Tl Y 52, HEAE A
i FEA7E AeEl= 2E, 2P A, BA 9
E RIE, &Y A4 i, ) ol= E, 4
T A Al S
- 200349 UHA] A 4
# b Al HIAPERT} AJ2-2 A5 7|AIAHS- e
£(oF 839t )
+ 20049~20054 : F5719] QE|E]oiet oS 94
s tlole] = ALE | HlolE A Y AL ESO]
g T4l AAE 5
2004 A 71A Al w2 1479 =8 AR
of Bt /& H(E
- 20059 : HIAPER # WA] 47} &=
s A7) T2 LA gist NCAR, NSFL@|al
NOAARKFE 48 HiE kil 1}5ha A
9} 2= HIAPER AHE ©]I3|(HAC, HIAPER
Advisory Committee)2]3}] AA|3tc)
% NCARS] HIAPER Z2AE ¢ZA(HPO,
HIAPER Project Office)ol|4] 38719 7]&E=#Q1
ARERE ] - Q) etk

ol
-

x]-z)
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£\

5.3

V AR EER

[Z 1] NSF HIAPER 7|74 7'k AWARDS

71| FQATXL AE
Wk A4S S5 77, dAe] A71E L
Small ice detector A Heymsfield e ~ -
SID)prob (UCAR/NCAR) ~ 70 m EFsto] Wei 15 BFelA 2yt
proves a7} g A
HIAPER Atmospheric
iati R. Shetter AHEY plo] 27 mAhy B alek =4
Radiation Package (UCAR/NCAR) AHEY 2Rl A3} uphd EARF 54
(HARP)
Fast ozone instrument 1. Campos Aaatorast g7 o] sfehidel Wk
(UCAR/NCAR) 2 A5t 5 HzYw] ©.20] &3] A
Trace Organic Gas E. Apel =2
Analyzer(TOGA) (UCAR/NCAR) OVOCs, NMHCs, Halocarbons <74
HIAPER Advanced oy = =1 S
i Advancad B, Atlas ujey 7R St} 34 BAE 5908 T BAS
(AWAS) b (University of Miami) A& 7] F9] F7] A= AF

Quantum Cascade
laser specrtometer for
HIAPER

S. Wofsy
(Harvard University)

COs, CHy ¥ CO (N20 optional)9] AIZH|E &=

Autonomous airborne

ozone photometer for (Tl-jsf;avlvhn)s x| T3] A7 2HRE AEEEE 1H)
the HIAPER aircraft PR
High spectral E. Eloranta (University of | F+58%4 W 2oy} ofoja]j&o] 43814 Zlo],
resolution lidar Wisconsin,Madison) Srbakeh Hakad 5 24
o st J. Garrison SRUIAG $57] RE 54, S 9 5 4
occultation instrument (Purdue University) b = )
for HIAPER HVErsiY e

ical Cavi -
\S[irﬂ(;ace(j?riyitting Laser M. Zondlo ek A5 ShrelA] Ha Sk 25Ha

h i 27 _§_;<4

(VCSEL)Hygrometer (Southwest Sciences) =7 4
Time—of-Flight J, Jimenez HE-A-S ZEe £0] AA| PMIAES] A=A vk-S-
Aerosol Mass (University of AL 782 £0] PMIAE-Q] Hajje =7, 11111]-14‘— o
Spectrometer(ToF—AMS) Colorado at Boulder) Au)Y}, AbgtE gl Lol 4] Al A 52 =74
Mi _
Telrcrfoz”z‘t/ire Profiler M. J. Mahoney 55.5 GHz9} 58.8 GHz AFo] a4 AR, ¢57] vl
(MT% (JPL/Caltech) Ao A]0] Lo that AR EE AN
Chemical Ionization G. Huey AT G, EF 202 £9] olilslte] =4 oF
Mass Spectrometer (Georgia Institute of 0]& 49| gL OMNEYUYS|IE, oNEUET,
(CIMS) Technology) O E S l% =4

2D-S (Stereo) and Cloud
Particle Imager (CPI) Probe

P. Lawson (SPEC, Inc.)

el =2 Al vk 8
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[3 2] HIAPER &-57]9] A& AL}

5719 ds
Z|off MY 6,500 nm 12,046 km
A = &% Mach 0,08 459 ktas ‘ 851 km/h
o1& A7)’ 9,990 ft 1,826 m
Fd 3-8 vlsh Mach 0,885
25 A’ 3,170 ft 966 m
Z7] <8 Al 41,000 ft 12,497 m
o] &9 1= 51,000 ft 15,545 m
" Mach 0,80, 8 passengers, 4 crew, NBAA IFR reserves
* SL, ISA, MTOW
* 8L, ISA, MLW
37| 2
A ol% FF 90,500 Ib 41,051 kg
o 25 S 75,300 1b 34,156 kg
g 4 A= T 54,500 1b 24,721 kg
712 Aol o FA 48,000 b 21,773 kg
Z| Ho|l2= 6,500 1b 2,948 kg
Hoj ol= gR)=F 1,600 Ib 726 kg
g A= A 41,300 b 18,734 kg
Allowaince-for outfitting/ 8,500 b 3,856 ke
operating items
37| CIxfel 7iE
A @) BMW Rolls—Royce BR710
55 o5 ¥4 ea 14,750 1b 65,6 kN
2 54 19
TR 13-15

71 gref 2}

10,17 psid, 6,000 ft cabin at 51K ft

Typical Outfitting

7IH EUE &4 36in X 60 in 914 cm X 152.4 cm
714 Zo) 50 ft 1in 153 m
710 9] 6 ft 2 in 19m
71 U4 7ft4in 29m
W EF 1,669 ft3 473 cu m
+3E 1 226 ft3 226 6.4 cum
7| 2
Zo] 96 ft 5 in 294 m
0] 25 ft 10 in 79 m
g7j 93 ft 6 in 28.5 m

I
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[3 3] HIAPER &-37|H A28

s 449
1 A Z2AA
ol A& a4 FE & 9 ALY
=5, 29, 37 WIEHAA, GPS
dloje] A & AN A AR Y 7Y 7S 22 Ee] 2
HE9] AA| AlRkEoTE EAIAIE-
- AE] Holg 4 A Al
- EFHlolE A
- Aol Ao R fF Y ouAE V1S
- YAE Bl ezt A/ olm|A] A%
A} A% AIAE|(ICS) AR 87l WE=ol AL Al
A )] 2ok Ty) A 7R AJ2E ESZEAYRRDAIAE, 2 ofe B o o]&F 74
1 B A2 Bag] gl gA FA, dlolE dd
3. ERXHEH| 9] Wﬂ( % % , olofEE 5 A AET

I_

O

1) HIAPER g87129| o

HIAPER: ©F 6000 TH-&=9] S-a e |& (payload)
I} 3 oF 228
71E4E 7L ok 719 & kR QS
A oli= 51,000 FEo|t}, dwpuhEe] Ak
of o= Fro] FAEEAFH (payload)s 7HAL T
FUAYE 7Pke] 4 4 =y oh= A t7E
At TEFE ol w83k f.4xo|c),

theo [& 11 HIAPER 3379 A%
AL, EI=, Z1A] 2w

A, 9
5o Al ARgreltk

7¥7}

1
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ES ]

NOAA/ESRL Global Monitoring Division0i| It71 &

choch@metri.re kr

OIMEIELA SIRY S0 of Ch7[absto] & A7 Sk o) &4 Eile WA vste 3

BT 7K 4 QIEHIY 1), I3 oo o1 A
W QI ANOAA/ESRLIIA A A4 £4 7k

QY olF, B3l A2 ol FH3 24 ML BE ARE o|gstol Al FAR £4 714 A

=7} Z718le] olof WE At 2usto] BAlo]  4x(Annual Greenhouse Gas Index: AGGDE uf

NOAA Annual Greenhouse Gas Index

Radiative Forcing (W m™)
Annual Greenhouse Gas Index (AGGI)

[ 1] 1750 o] F S7FE 24 7kA9] EAF AE NOAA 24 7FA A= REH 59 1990dS 12 7]53it,
Z74]: NOAA/ESRL Global Monitoring Division
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[ 2] =7bd Qlkel Sho 2 109 Fetk 1t 191 I Fash & oA S/,
Z24]: U.S. Census Bureau, International Data Base, U.S Energy Information Administration,
International Energy Outlook 2006,
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Modeled CO, for the entire atmosphere \
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=& Igdde A A 2A7ks B58e 5 Ased ol S BCo: A7, £ FY)

(29 4) e 24 A2xle) A2 2l Y
=41 NOAA/ESRL Global Monitoring Division

GBIl QAL ofE ARE VMO COp 28 B THCO, HiEH)ol iR 2, div]ek st

s 919w

22 A28 (CarbonTracker) 9] COy, w8 WM& 2]l 3}4 A5 e} AHERHE
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IEE (7 4ol derfigleh o] AR Cop v 7] EHAE W] & 3ol dEste] t] 5=

Latitude

Horizontal Resolution of the TM5 - Asia

80-
B0 Al
a0-

20- -

0-

I I
-150 -100 -50 a 50 100 150
Longitude

5] | 2 A|AR) 9] opAloto]l FAE & 3 F 2= % A4 AA

IV 1&7%8K 103
2008.9.



£\
F AR

2 WARITH? B, 2ol Qi $IX/2h Azl
7 AP G FEUTHE ),

= zlolx mAREE o] 7)ojeld &
Zto] ufj ol HYRIE WA ol T
9] ztolg F|Aazlslr| fJsto], HE-A(inversion)
71 olgsto] At il S LS KAt
cHEHA). o9t Z2 2w IS Bl A Ao
2 Aok S0 3akd

I ]9} T2 kA AR

o 7} AT 4= Qlck

2 T M

o mjd fEL& A7 E 7JAIECH

EhA 2X AIAHOZ 2AUZ of 4 QUL
x| Z0H

S 34 A29e 00, 23] 710t B4 W
sfoll oA uhgsHEslel HE ofskE F7A
A T AZA B 24 4008 53
of A5 A AT 00, Zejaet delie 714 A
4Rl AR e 1 oo ebiich Eelags

(2002~2003@)e]| F7t £9 T
Rt Ay A2 Ax FH eEolA Coy
£ @ol 3l Y= 54y &5 AAlskE
= kel th7|2 COp &S AIsH= Wi, &
O Ae FHoR 123 Az Aoz 3,
A8 58 BEY 18 2ol 28 X3 FA
5 AR A AETolA di7|H2Z CO, HY
& 37 It} AAFORE Fx9 53t ¢
A el @A LAY o] F tf7] CO, =7t ot

o

1.5
Flux

/

===ENSO index | | :

Flux (GtC/y)

&
o

) // N\ . /|
7\ ~ /. N/ ¢
"/ \ / N/ XA _[\/ | %

T X \ N \NEEPAN o
.4 \ Sosg

&

&
o

77

of
65l | | |
2000 2001 2002 2003 2004 2005 2006
Year
[H 6] T 2] A2go|A At 74]@ HEo] AAE A A Co, SHAWE A+ F+AHE) 2t
5714 ol et ENSO 2|59] A7k wish
Meteorological

Technology & Policy



N
Y
.

a.9.7.%.5% £

Zek 2005~2006W0l+= Azl @A ofue}
Uk digo] doltgolle Eakal, E84 &
o] Hastaitt ol AlAl Hi 7120] 7154
B E2W7IEREOA] 20054 191, 20061 39)
To g A7kl 9k (JMA,2009).

o 4 o

MR
o=

]

il

A AAERD 2A7EA oA 9 Az AE So] I
Hiate]H =7} Thof] BhA vfE =k (carbon credit)o]
A E Ao}, o]F ¢lal, COx7t oA &=
oftjA] F4E=A] 12al WSS AAAT]E Y
o] oft)A] o]RfR=AE WLk 4= Qlofof gl
AA 7] F ol4EtEA FE= ~385ppmo|H
27 F7Fska ek ey o > A At Bt
ol 24 7k wjEo] A9 &azo] tisAl= obF
d FRE FA Zelt) 2 BRE 299l ghas by
= S5 EH2)dl digh Al A} 2

T
o] WaAolch o)z B4 A ALgOR 2AT

A
d

l_‘

0 om

002 003 004 005 B 5

[Z27 7] 2000~20064 5°F A1 Ht CO29] (a) 3}H4

AR ko] 93 S, (b) A4l AT Fo

I
2008.9.

105



106

2000~2006 F9F A Hat CO,0 AR A
of ogt viEs, Aol o3t S5 -viEE T A

o ojgt wEepe] Selfet geje] Huwol) g
A AR 9%t HjE&%S CDIAC(Carbon Dioxide
Information Analysis Center)of|A] -2l ouR] &
AZ 7128 AR ZAP|E (inventory)o]ch Ak
ol o3t HH% g2 CASA AA|4-o}et Ko e i
B AXE A AT AHE 9E AE(GFEDV)S
o] g3t} AME 9J92 MODIS ¢4 B=o 52 A%
Sfal 1 Ao AN EAS 1esto] CASA 1Y
O 2 & 7hn0) FRe} o] AHE T,

& 8oro o€
o]
s

2
ek
.1

30
o

A AP COp B 54 7e2 YL A
T RS DT 5 g, T 2
[ 12 A= fefetollA COx9f A4e] oft  &F-&alth 00, ¥5 31t FE2e A His
oot AR shAelRo] ofFt wiEerolt 4] mO) CO,EYAE BajE 4 g Rmolth wf
Aol ot Fefel Moke 7|9 230 wek 24 A Hop A g4 A RS dfside B
wiaaict 212 Golold] Hajel Beavt Baste - &
Utels} 1 el 271z oot GeIe] £, £
[ 1) Seutet GeelA] B 2 AAE0R S And 00,9 A4 &3 F4:
AbEat 3h4 Aol ofet wiE (Tl o1& COy)
(e
2000 20001 2002 2003 2004 2005 2006
Al —0.030 —0.106 —-0.041 —-0.117 —0.141 —0.028 —0.088
A= 0.001 0.001 0.004 0.001 0.003 0.002 0.006
stMAZ 4408 4,531 4,581 4,673 4792 4935 4972
(S
2000 20001 2002 2003 2004 2005 2006
Al —0.057 —0.242 —0.120 —-0.192 —0.116 —0.,016 —0.366
AME 0.039 0.031 0.008 0.005 0.013 0.018 0.005
IS 0.837 0.879 0.835 0.860 0.887 0.907 1.096
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A5 5o, ul=tellA] I AR AARE lste] of
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7HARIEL o= CO; FE Z7gol 3l 0.1 ppm2]
AUE7F daghe oulgict ZIEM A% WMO
o Fofsh= AlA 2t 71852 0.2 ppm?]
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S410] 3t el 919 1, BEAHL A

A AR E32F oF 100704 10007] H=2 5
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A+ GEOSS(Global Earth Observation System of
Systems)2] 3 FE0 2] A Felah 7} 4
A9] zj o] & @3}t Marquis and Tans, 2008),
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1, Hofmann D, J, et al,, Tellus B, 58B, 614 (2006),

2, KUFZEBHREARL 7R — 12007, JMA, (2009)

3, Friedlingstein P, Nature 451, 298 (2009),

4. Melinda Marquis and Pieter Tans, Science 320, 460 (2009),
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(National Aeronautics and Space Administration;
NASA), YE-E(Department Of Interior; DOL), of|
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=}8FAH(National Scientific Foundation; NSF)
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National Weather Service

NoAR

r_\,/ Space Weather Prediction Ce'

Site Map News Organization
Top News of the Day: Aug. 18, 2008 —SWPC Web access was disrupted from 16:30 to 18:30 UT
due to high NWS Hurricane Center web traffic. At this time, service has returned to normal.

Search

ER &

SWPC Home Page

Current Space Weather Conditions

|— Satellite Displays —— v| |— Popular Pages — v|
_Latest Mauna Loa Image NOAA Scales Activity
Range 1 {minor) to 5 (extreme)

. NOAA Scale Past 24 hours Current

Geomagnetic Storms none none

Solar Radiation Storms none none

Support Servic
About Us Radio Blackouts none none

i

Satellite Environment Plot
Bug 2008 Aug 30 SO0

GOES Solar X-ray Flux

stlinonte U GEES Kroy Fhux {5 minute data) Begnc 2008 Aug 39 9000 UTC
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Space Weather Topics:
Alerts /Warnings, Space Weather Mow, Today's Space W, Data and Products, About Us |
Email Products, Space Wx Week, Education/Outreach, Customer Senvices, Contact Us

(719 3] NOAA/SWPCOA] Algalal Q= dAfe] $-53H

A 879 AR TEAa o] AwE ALESte] A4S F37](NOAA Space Weather Scales, http://
A AFAR] 22| A= Kp7t 5 o[ EH 97 www.swpe noaa,gov/NOAAscales/)& &3l A|AI8k
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a1 7} Sgate] et o e FAEA %
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[3E 1] NOAA/SWPCO] AR} M| A HH gl A5 ok

o

M &=

3}FH(Navigation) A|2~El

GPSQ} Loran—C A|28] &84} &5t x|A}7] &=
o BX (9 4), FA A B Ay

AFK Aap), Lzet A

Zu}-2--8-(Radio) Current Conditions®] A, T3] A2]Zo HAIE(IPS)
AR Electric Power) | 48] AL2E] B o2, AR, #4 58 A (@)
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/g8 (Satellite Ops) ZRE FA o AR e A1 eBAE AR Al 1996137

Az, A 45902k A2, 76 95
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National Space Weather Program, Implementation Plan, FCM—
P31-1997, Washington, D.C,, 1997,

Tinsley, B, A,, Influence of solar wind on the global electric
circuit, and inferred effects on cloud microscophysics
temperature, and dynamics in the troposphere, Space
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