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Some topics and issues of aerosol and cloud observations in SKYNET

Tamio Takamura

The SKYNET is an open research network for observation to estimate the radiative effects of aerosol and
cloud in the atmosphere. The research community can share the observed data and the analyzed results in the
SKYNET as well as these methods, and has been making efforts to improve the data quality in terms of
observation and analysis.

Aerosol parameters derived in the SKYNET activities are compiled as optical features in each region, and
also utilized for the validation of satellite products. An example is shown in the satellite validation to improve
the retrieval algorithm. In-situ sampling instruments such as a nephelometer, absorption meter, etc are operated
as well as a lidar to get an aerosol vertical profile in several super sites of the SKYNET. Through the
comprehensive analysis of these data, the understanding of the optical characteristics of aerosols makes
progress.

Cloud observation in the SKYNET is also performed using a sky radiometer (POM-02) mainly, and in
addition, a sky-viewing camera, a microwave radiometer and related instruments working in some super sites.
The most sensitive issues on cloud observation are inhomogeneity in time and space. The SKYNET community
has been making efforts to make it clear in viewpoint of radiative effects of clouds including developments of
observation and analysis methods.
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RETBEERIZ T T, BAlRGREEER RIZT I L %
BUEANC G 9 2 FFe R S L, tfic ks o)
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CEMPEERSTER. FORMPTCHINCEE YT 2 &
FHINZELZ 7 0 Y VOZEH X, IPCC (2013) @
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BRZ e NEREE DSR2 B CIR L, ZORE LA
HPHIC ATV S . KKERBEAORE L BARLFIC X 2
@ 22 TIL < BRSO, BROFESEITH %
BHZ TV ZERBEIhTWwS . 29 L HiBkERs:
ORI EFI B CHI L, SR E ORESHI & £k
FHNICEET 250 HEA TV S, £ 2 TiE, KK - 1F
¥ R CORIRICEE R 5 2 2RTF OLKOFEEHE
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Model Tr. Manufacturer Aerosol | Cloud | Radiation Others
sky radiometer PON-01 PREDE =
POM-02 PREDE O O O PWC)
sun photometer PGS-100 PREDE O
pyrheliometer CH-1/CHP-1 O Kipp & Zonen O
pyranometer CM21/CMP21 O Kipp & Zonen O
pyrgeometer CG4 O Kipp & Zonen O
PIR O Eppley Lab. O
UV radiometer UV-S-AB-T Kipp & Zonen O
Spectral radiometer MS-700 EKO O O
WVR-1100 Radiometrics O O(*PWC)
microwave radiometer MP-1500 Radiometrics O O(*PWC)
HATPRO RPG O
cloud camera PSV-100 PREDE O
cloud radar FALCON-I Chiba University O
lidar — NIES O O
_ _ KC-01D RION )
optical particle counter
Model 237 MetOne O
. Nephelometer M903 Radiance Research O
aerosol scattering meter
Nephelometer 3563 TSI O
) Aethalometer Magee Scientific O
aerosol absorption meter - - -
SP-Y02 Hokkaido University O
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DHFHBE I ZRLTED, SUROBRIND 2 Wi R T
BESSTOELE =7 0V Vv OEE (AOT) ORlE
%, Fil EZHIBERRBG IR CRXHAD) Th Y,
0o IZFEZ] ¢t TORBGRIEMAZRL TV |

IA(LL) :% Io/lefr(t)/cos(oo(t))

AOT &, MEME In B »rnE L 25+ 2 2 T
WeET 2 2 ENHKD. 2D In ODREEHR AOT DOFEE
2B, FOREMFPEZETCHS. SKYNET O
ENEEY A b TlE, [LETIRUERTOENERERR &
T2 2k ->TlEMT T2, ZoEERE, EBFE
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b5 . FHHE—HIE—EEEL, FTEIZEREHETD
D, HEMCEOEE I XEELEIOEENE S Hpl 5
BZrERLTVWS. ZOEE, EELOMEIZ, LT
DY KENLE LB & THEHBEKGC BT 2 2
LIV RENE, Zhidd £ TRAD EHTOKR
oo ¥ — i L Ul & X OMRRE TH D #rii
E CEROMHMESTH) Tixawy. —HEEDEE, B>
Y—BE (ZEAEA) DENIC X > TRNENEL D
ZEmS, Y —OIMEAEHECEHIL T  AHE
Bhbd. DbV, ZONEMZART HEDMER
ENHFAE, BHIOEZH WS Z ik > T DM
R RRT 2 2 L bk .

AOT OHEE W IZ & ¥ —DHMRE TH75Th 5
B, =7V ORI (BE—EEL7 VN F, SSA)
EFHEL &9 & T2 EAEED L WEEDETHIB R e
W BIBTERAEERE X D0, H5HWIEEHIT 28
G EOHSHMEZFHEIT 200, WTFHIZLTHENTN
B OMEBLETHS. ANA4TVF XA —F 2HHT
%2 SKYNET CWRRIEFE D Fik%E, Y~ 75 b xA=%
CE 318 ZfH\» 5 AERONET TRk %Z A -
DFEEMHELL TS,

AHNATIF A= ED DD NEE 7 5 b X —
Z %, 43K 10 nm B E ORI 7 4 v ¥ — %5
ALTw3., 207 4 V7 —ZHBNSENR L, R
BEABIRER? S 1 — 2 FEOMOBREDOWD D L\
bOBHRINE. b LREENL TS L, AOT Oiff
EMEDOBEESIEKRT 5 2 L3 7H, ER»ro9»sd ko
W, HEEL XS LT B SSAICHEELEZz 22 LiIchk
5. 25 Lt Tk, @ 1 Fic—REEORE
(WRIE) ZFEMT 25, LFLH IS5 LIREic it
KR WBEMND S, SKYNET Tk, #E3K D Langley
BEAMATZ D LHbIc X 3 MEBOEL 2 HEET %
7z ® 12, Improved Langley#E 23S Tw 3
(Tanaka et al. 1986; Nakajima et al. 1996). 4 L =7
° Y VOB —EDEE, EEEOME L »FHEltski
WRERDY > 7 & b A—F TRARAFETH - T REMED
WEEZWRICLLD ET20THL. ZOFEEIX, —
TEDARGE D TIZE R « B S B E DR[O N
BEsx#EL, IhEFHAL TREBEZHEL LS & T
25D THY, AERONET TEFEHE LTV EWLH D
Ths. K21z, SKYNET LFEIR, BILE, 5HEY
A P THEALTWB AN A T IF A —F OBEBDRE
ZAL 0B %2 B OE & LT L TWwb. Improved
Langley #CHEE S NIz b D TH 5538, 8T 2008 4
1 AU 2009 4E 1 B2 Langley # TR ® 72 & D29R
LTHY, IL—HL T3 ENGND. BHECHE
TERLVYA PZBWTH, —EOMETHMETES Z
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Comparison between Normal Langley (Mauna Loa) and Improved Langley

(on-site) calibration constants
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B & o T, M BREMOEH PR TE .

ERIRLTBY, 77X ADEGTRVE ISR, HL
WEE T TOMRIC b EHRkS 2 L2 RLTWwS. C
D% R 2 &, MEMEILT L HRBRFENCLETIER W
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4.2 T7OVIVOBERTEI & EERE

M ETEHHIT 2 27 o YV OVIZHIBIIC R s B h,
NTHINETEZLOBMHINZINTEY, ZOEN
WESNTW3., FeZhbrbicn7aYVOET
b ORI TE 7 (Shettle and Fenn 1979;
Deepak and Gerber 1991; Hess et al. 1998) . A&#ZJR
I7 0 Y VTR EREE B RAEIR Th D T RIC R D R
T, BB EBAES R sk B —F, WELRe
PO =7 v YOV OBIHNIHES A 72 £ % B v OBl
flanTws (BlziX, Yabuki et al. 2003) .
EERORUZH 5 11%, HEBRZY 2 —FDprsk
WIEHRSWAETH 5. HEKEHIHEE* A7y v
BUNZ, ANOTSTruEERZERE, 25 LRI
HLUTHBETH Y, MESMMOESRITELZRE T
1, 1RETOVHET A LTRETHS. LD b
FEMO RIS ) 25wk (ki) o7 oY
&, 7T XA EREGC L. —F, BEETIIE
H DO E R YN 2 OBEEL <, % DOEEHN
FNC/INE K 72 2 & D5 B EFOBE T DWW THEE D T HE
%% (171X, Kaufmann and Sendra 1988) .
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ADEOS II 1%, T8 « draRst « Ao > — (GLD
ZHEEL T, KK - WP - BEEO SR Bl 2 INE L
o, REF ¥ ANV ERW 70 VHEE b EELRE
R7as 7 bO—2Ths. COGLIHET -5 D,
SKYNET 7 — % % Fwiz#i EAREEIZ D\ T Of & BN
9 5. K31k, Takamura et al. (2009) IZ &> TR
niflc, B3 k() RETH3) &, 1Y
WTY AL (verl) ZHVIbDOTHS. BHE»IIH
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K3:AHAFYVFA—FICk Bz 70 VOB LiEET
7T —2 O, () kOO B FEHE S, (o) kU)X
F T A ba—ABEERLTWS. (a) MU (0) X, fEHE
ET NI XLDOWHRK (ver.l) ZFHLIZDDTHD,
I DfEF I SKYNET OBV A FZRLTw5. (b)X
C(E, I ERIEC X > T, MET -0z 7 0V VHEE
TN ALEWETLIAER (ver2) 2202 unl T
5. (e, HEET7 VTV X LI{ER U Tz R R4 O FITHARK
EWFETIRDE WA Z 5 .

L oOBEIMEE KL T, KFENES (AOT) 2K EH
i@ 2R L CWwd., —F, &> 7 A Mu—AEH
(AE) OXfIG X HER X v, AOT OFR—E %2 2IET %
712 SKYNET #EKEDT —8 2Lz 25
B 3(e)icmaNd X, GLI DT TIRES T
LR EZ DT PR DN ENTWS . Z
5 U 7z il FBRANC Fe D TR ORGE 228 2 C
#r (ver.2) Z1T-o7 b DM 3M), (A TH3. AOT
D—HEE PR DHREINT VDL, AOT WKE Lk
% LB 5 2 GLI AOT 2S/NGHfIc 72 - T b 2 &8
s, 2, G293 FTDAE R, L2 ver2 DN
FELTWREIICAZE. L, T EOREN %
PARTHRIERZRLTWS. 0.6~10 FEDOKRER
AOT 73 Iriomote () TEHISNLTWw3EH, 5L
7oK &7 AOT 138 THWHEORE 2 Z 1) TW» AT
BEMEL BB . WEETIX, 25 LIcEEIT 208N H
D, BEEOBWT —F A7) ==V I RRpER N,
IO LTcmieEETLE, BTLLBGLIOT VT Y R
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ADHIWCHEN D 2T TlE A L, M EBHORE KDY
BHEEOMEES MWITL CHERT 2 2L 20HEEL T
%

4.3 TFOVIVEESE

T7aY VO - BERAORERH L CE, =78
VL DALEHE A RS L 3 F IE CEETIE R
V. ZOSIRED SHEE SN A RFENE S, HE - K
FHest 3 2 8L - WO AFE R B 2 iuid kv,
ryaYvET—< & LII9EEIE% L, BEFERHE
DI, B TR EDEBIchs. Db
RS E R RN LM L e REVES T, WER Y
DFEHEWE & U TA < lf - RSEATREN D 5 .
EHIO BRI AEFFERT A PEEE & FF O s » R E
S, 5 LIWEOBEHARINE Ehie. BEZED
A - R TIE, ERBEERESETLET S8
- T ETHY, BEEEETEAONS Z L%
Eln, F70, ZOFELSH LTV VIR S
na. AR, 2HOLRBEERERED LS T 3
2, FEH» SR> T OPBEELT—TH
D, BREBCEREOMRLEA Lo 708, RIEVK
BB OBLS T e o 7z

UL, KIBERE TNV X 3 HIBRSIE DO FIR A,
NBHEIR T 7 1 Y O KRB 2 iU £ 5 SUEZ 2N E
ERFEE L CHEIC ESTWwS, 22Tz 7a YL
WEEZ M= —E LTOBRERLLTED, b
R AT OBEEEH 5 - O CHFSI N Tn 5.
SKYNET TOHI FEMIC L 3 =7 0V )LV OEEEY >~
TN 7T, 29 LIRS T E TN TE S
F, FELUTREFHRIC L7 a9 VOB, » WAIE
BEEETHT 2 Z e fTbilTws., ZhiE, =78
VOV IR 2 AR DB S A & T EHI SR 2 Il E B
ELTRHIZERLTWwWS ., (SKYNET fEILE, UF
WO A ~TlE, iz v—Ficksz7ay VOl
YT K ST ER SN TW S L)

ZHOLREM T T a Y VoYY T TSI
&, EEVSBLETH L. R cEEs 2RE LR UK
RTHET 2 2 3w dhoic bR T, —H,%1
TERNAL T -0 H 2 BHIEICEHAT 5.
SRERELY, CoBRBETCI7a Y VOWENRED 50|
BEMEDS B % . ZDHE—1F, WEI A 7OREHT L > Tk
KTFORE IS TH YT v I I N R TFHEN
&Y, RROILT v VIR R B4 v
BEHHAIL CORHREMEN DL 2 ThHD. ZDky,
ABFEELFADLETH L. Bz, BAKOHT
b, ENICANTREE TENSNORERC X 2 REZE(L
DOuJEEME Y H % (Hanel 1976) .

ZHOLENEbALFHlish Twine, Fohlk
ERICEbRRERED I LIk 5.

SKYNET ¥4 s Cxz7aY )VOEEY 7Y v 7%
fToTWRHETIE, 25 LEERR/INCT 57201
PM10FHYE DA > X7 & —12 X BRTF 4 v b & &EHH
RO S| B In L icEHEKE] 2 AV EFRHAL Tw3
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