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AL 4 2RI HF B 2 Fid
SRVGPR '~ BRieH T - BREE

RS EREBAR SRR & iR B L B R AR A
(PEERE] 110 542 5 H 31 HUghs » PHERE] 110 £ 12 F 6 HER)

w =B

SR BB RBHE e B EES ) - FRSRBEEN R BIF T & 2RISR R
& o AWIFEER 2006-2010 4 A-Train #2753 EE L B & R B TR B b 556

BEUSEMIEENSS R » IRBIREREE > LI FAE € (Near Surface Stability, NSS)

FOd a9 E 54 %5 (Estimated Inversion Strength, EIS)iE— 2R ATREA » TR EIFRE G T E
BURMERYEL -
ERUSIEITAVEEREDS - ImRERE - BRI DR BN KIRE S G B R B E

WA EAEA > AWy Al T A /K B /KB A [FIER B R AR RRE R T T 04
FEREREEFE T - HFCABITA A2 % ABaE e - AEKENEKESEEERE
sy > 2RI R KSR R R B A TG & R R B2 - EHARR K& BRI
i - FESREADRAEREE T Z58% ABEaF RGP EEARKE TR K S BIEE -
il KEREK SR - B R E SRR A B A B E A IR BURE - FE 59 (R BURAVEREE T -

T RS TR FAL B « LR MK BB KRB L R K
B BB - SRR - BRENE - R

* EEMEE © Gt yichunchen@gate.sinica.edu.tw
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BUKMERYRIB R AT RS -
BRI RS B NI B tas BB M MR

[/ KRR ) - s R RAE R IL
o MIRERTERIE RS - B PR —
F B R AR SR s R T T
(aerosol indirect effect) » T A5 Ry E—
TERERUE ¢ e R IRREOKE B
[EE B RBEERE I - SR
BN AR ISR Y ZKR, -
D4 NS dacei Y ISR SES VN
RIATAA LN - FEREED RS
[SECES: Lo W L Y L S LIS
ARoRUE(Twomey effect)(Twomey, 1970) -
111 S50 P 88 N S SR Rl i ol R S8
&> NEBIVEET M (drizzle) - EEEH
HRES /KNI I0 > (EEERY A dn i
HETT AT LASZ S B 25 K58t - AR I
By 55 M B RLIE
(Albrecht, 1989) -
PRI » SRIBELEAT T /F & Ty
et 2 B BRI E R RER
S [F] B Eh 7 B B AR AR B EE )

T“H’

E‘E‘E'\% [
SR
7N

X

H{

£ = Albrecht effect

] 55 BLRCSRERIR Y A O/ F R TR
BREIZE A B /EF (Fan et al., 2016) - Jiang

2 FHU+SUH

et al. (2010) (s A r= AT X2 Ay A A 52 15
BNz
SRIEEAE/K S 2 (liquid water path, LWP) -
YEEREEE (optical
depth, T) LR [ ZKHY TS » 588 SRS R
IZi% - RN (SRR

(large eddy simulation) {5 E58,

== & (cloud fraction, CF) -

SRR - R - MY SRV
AIRERIE A ETHER AER » sedutE—F
fie #E 7% 2% 2% A [0] 8% {15 IR (evaporation-

entrainment feedback) » ft—I1F[0|f&TEER &
WIRENIIMERIVESTER > (EREKE
&/ (Wang et al., 2003; Xue et al., 2006) »
MRS — Bl 7 R R R AT S SRy 2 S
#(Ackerman et al., 2004; Chen et al., 2012) -
%A BB EER A R KAV EAGER IR
ERPS TNz Y= 1-22 il
GHREBGHIEALEN - 1
BB EEE R - Small etal.(2009)

SR
EEF(Xue et al., 2008) -

3 EEG%

A Center for Interdisciplinary Remotely-
Piloted Aircraft Studies (CIRPAS) Rt
BRI IR LT A R ORTEE 25 5%
BBl - SRR - ZITAYEIS
G IR LRI FIYE TR - 2882 AIIIAE
TENIMYKEEIIRRE - 5REIMNEZE
RIRA > (HHEKEEBHEBRD - 24

MEEZKEMNS - AR EHHREK
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AL S ORI - EHEER RSB SUI (usceptibility) -
R ~ AAER TR TR BB RS R (free-

RNEAFLETT -

Ry T M2 TR SRR T RS
HER G ERNRE > TVATFREAEE
BT RS2 - Chen et al.(2014)
fEF 2006 4 /)\H & 2011 £ H -
CloudSat  Hi MODIS  (MOderate

Resolution Imaging Spectroradiometer) -~

CALIPSO (Cloud-Aerosol  Lidar and
Infrared Pathfinder Satellite) - AMSR-E
(Advanced Microwave Scanning

Radiometer) ~ CERES (Clouds and Earth’s
Radiant Energy System) % A-Train &2
RPN 3E [E] % iz (co-locate) ikt BFFEAEZS

ERFNTHHET » 2NREHRENE

troposphere humidity, RHft.)FI{& & 77 g is
7€ J& (Lower troposphere stability, LTS)¥}j
R EEHRBIERIE S AR 2 KE
5B MR K B BIARKEE - [EK
EREKEEHRBHISUR RS - HIET
SRR RIE B IR K B R SRR R B SR
FIEAR IR S - (ERBEEATE - 1
AEERVERE N B ARSI
BN AR ERIREE T 25 g a2
TERESS - EAMNETRR AER#AE -
EN B ERRAAHERERE - (EERN
HHARRT @ [KENEKEEERER
& EFHEIIRELS ~ AREKENEKE
AN e AN e YN 7 ZEESi

BERADIRE |

(e.g. Jiang et al, 2006; Xue et al.
2008; Small et al, 2009)

BraRt Breyl BREEL

(e.z. Albrecht, 1989; Xue et al., 2008)

.

(Chen et al., 2014:

REEH

FEARIERSE R THKR A RKRERED

1 REBERERERT AP R E R - ALEFT0E © B~ HEeRsg - BE e ¢ R
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Tl

B2 IS FEEASE SRR M © BRI AR
SRR _ETHE IR SR )« TS
Zet TR R R RIE RS H BT 5T

SIBE 1 WSS R EE
B R S (R M TS -

TEREEREEA - A FBHEFAVRE
T EREE EAREA R - £ FEE
TG ROIBRATA R R, - FERFFEILR T
ERRREIREL - EpE R A E R
FoRE - IBREAMRRET - AFFEEE
R BRI A
P o AFFRBBEIFN IR S

B PRI AR P RS K AT AR -
BRI ~ (AR FEfS Bl

EPE{EAEE

2 FHU+SUH

& FERE TR 22 SRS DR SR ZU L
A o AR TR ] N B 2 2 it & (Chang
et al., 1983) - FEHIREIENT - H4EERTIAY
RZEREM B REEHE - FEIZ S

SRJEE b TF R 58 HOROR S & T

j

I

~

T
IR
al
R

=1

(Boyle and Chen, 1987) - jfij# /%

—"EJ—‘
EOGEHEN - RO A TS

i
2
i

Kt
3

teas sk 7 amsE R A ER (EEA
2014) - I EARRE LSRN E

KR EERBIRPREREE E 2 &
2010 £ 1 H 13 HFEM{EZEAY Terra-

MODIS # 2= E » 0] DS AVE 2 F(3E

AR b N RHRE R RREEE | o7 R
Bl — Bl  (RIPRCERT - B T N

Ayl A LEERAR R B - TURRS RPN -

2~2010 £ 1 A 13 H Aqua fif&E MODIS ZEfigffris n] ROt thifr 2 EE (a) 0445 UTC

HE S-S

B 0 (b) 0440UTC » EEIEIEZHER ~ 278 -

PHILACF A
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B TENEIRE AL ST R
BB R RS — D AR = UL T~ Liu et
al. (2016) {#if] CALIPSO ZEJH= &R
DL B 45 4 CloudSat B1 CALIPSO (9
DARDAR MASK 7 i 53 TR ARE 1T 7K

&

Y NNAN NI

(hydrometer ) o &=ZRHE - (/576 R &

FRREmE - SEAY KPR KRS
IRAB/KEENGK - 1 HARSEETRIRZR T
= USSR E A AR & 1%
EHVRIRRIE IR B AR E > B
Rpfe ZKTRIG I o 45 Coisiset E BRI 108

B S RAEE (L © X AU RUR

BHECHABEFTEARIE » 513585

T B SUETREEETT - RN ESUE R
e B FREANYREEE - BFR

R Ry e R & Y Bl b A 2R o
R RS EH S S LA T o

RITHE BRIGYT RS
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TSRURAERAL TN BRI

FIFHE5R > RHHEEEHP ER - ol
ARG MV RERIAEL
ARG - AR R ZE RIS R B E R

£i1- Koike etal. (2012) Ei Koike etal. (2016)
B FEsafaH - RN - AMEEHE
EERTUESISARE - g RENA
FRHICR B A E e L W SRR AR
PRS0 i ol R AT 20T SR S e g
> AT (R 6 OB R B B
EEEAN
Fy 7R R na IS A5 200 - TR0
R B & SRR S A A A AU AR
DA A ERIREHY R BLR BRI AAF T (T
» RWTFEEEA A- Train #2551
CALIPSO ~ MODIS Aqua 1y3t:

FEM AR R EEARRIRE 2

-

3)

CloudSat -

| I

Cloud forms: Cloud street —> Cumulus (mainly ops

Cold continental northerly wind

— L]
aerosolse —e %o ———

e ——

Cloud hydrometers: Ice clouds —> Liquid water and rain (Liu et al., 2016)

Sharp increase in SST
associated with Kuroshio

l Large-scale subsidence

en cell) (EFA - 2014)

. Marine boundary layer

Unstable, deepened and
well-mixed MBL and
smaller cloud droplet
(Koike et al., 2016)

3~ WZEHREE T

=z =]
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—— B L2 ERVIIRR LU RIE

—ERG(ERZE - BB AR
{5 AV 2 BUI R B B R 704
ZF = E A 2006-2010 FERIAEEHEFER
R AR B R R = (R ATy P
IRRE - SEVUE Ry s il R M B SR Y
BURMES T T SR LT » 55 1L Ry diliam o

— -~ BREEITA

AWFFEE Chen et al. (2014) FijiE
HSERA A-Train 2 FFI R EEME
kL EEF({E 2006 FF] 2011 FFEPUH -
AEAZEE IR By 2006 - 2010 AR
(2006 4F 12 HEF| 2007 4 1-2 Hiik
2006 fFAF) HIEE (ZFAF) - #iE

&% 0-50 °N ~ 100 - 140 °E -
(—) CALIPSO Level 2 ZEHRBEE N

AHFFE(#HEH CALIPSO Lidar Level 25
km Cloud and Aerosol Layer product version
3.01 (Haynes and Stephens, 2007) &fHE i
B E BRI A R T
RHRBEEENEEERA - EREITK
PRENTE R 5 AH - NEEEHERE
(column properties) B 47 2 %5 ¥ (layer
properties) [ AHH o HH T IUR SRE H
HImE AR R B ZE R AR - B~ SE4E

£ FHU+SUH

FE -~ HERIER
FHRRENT ST RS » S T
REEBIZERT 3 0 Bl B -

JESEATEE S ~ B - SRR -

(I

E
i)
&

B
I

0

(=) CloudSat 2C-PRECIP-COLUMN

A HBF5E{#E F CloudSat 2C-PRECIP-
COLUMN % 1fy surface_type
B precip_flag /& anffigE g+ ERYERAR
A BB H fE 7KGIRRE < CloudSat Fir & 3k HY
94 GHz ZE %l % (Cloud Profiling Radar,
CPRYK-FEEMTRE 1.1 AN H - EEMTE
240 AR AR EIRAS R NG R A PR R
B A& = 8 &1 (Luo et al., 2008) - 2C-
PRECIP-COLUMN #f#& CPR a3 &k}
LUK ECMWF-AUX HERIRSEEE R > S
SR/ ~ [ /KA AR B [ KB
Surface type FiaitiRAS AT FEAY I IRRE -
surface_type = 0 FIRZEERHMIINZH
A7k A L - Precip_flag RIIFZICHETE
BAE LK > precip_flag = 0 ARIZH
{HMIEIRE/K - precip_flag #Y{H 12 734l
FonkLTAIRE ~ FEE AT REREIK - (HIE/KEE
FEA e DI ZEHNFR - precip_flag = 3 5%
HE E {8 0] F| [% 7K (Haynes and Stephens,
2007) - precip_flag =9 S RHEE(E » TR
mEHE TR EAREK > EEAEEE
HIF R AT RE N Ry B EE[EDR? ~ BRSTHI592
B~ R~ M R e A B R R A
B E AR © ABHFE(E P 3% anbf2E L

Bl EmE



—OF+ZH

AR ERVBEEREAR » Wik precip_flag =
1- 3 WA RlFKE -

(=) ERNEERBCRREER

AAFEFTE VR SR E S
A % (cloud droplet effective radius,
Re) ~ /K&
LWP) ~ 22 {25 1% (cloud optical depth, 7) -
ETHEEE 3 (cloud-
top pressure, CTP) £ 3E JH i
BRHYKE Aqua f
B PTHEERE TR AT 57 e RS E T (MODIS)
level 2(MYDO6) & i - FAMIEA 3.7
um JEZROERY Re Bl ot o AT Ry 1
NE > LWP AIZH Re Bt HEEMZEK -
SEFUT : LWP=(2/3)Replr ©

ETHRR S BETR RS BRI K 5
SNE Ry TRRRKEEOKESTHREIE
{EEEHETHER S =)t 500 hPa ~ SETEIHE
= 270 K YERA > dEEH MODIS
Bl CERES :[H]7E fir (co-locate) 1Y ZEAH H&

PRl ARR RS K -

A

= (cloud liquid water path,

=& & (cloud fraction, CF) ~

[& (cloud-top

temperature, CTT) »

(Chen et al., 2014)

ABHFTINME H BB 5 (Aerosol Index,

AlD(Chen et al., 2014){F F3E 5e451%(Cloud

Condensation Nuclei, CCN)# & 1y Hf5

o EEWT

RITHE BRIGYT RS 182

Al = AOD (Aerosol Optical Depth) x
Angstréom exponent

MR YEEREE (AOD) &N AHHE
RRA A

0 =1, (D) (1)

Hep o B 0o ZRESHIR A Bl
A BSHSRIZDCERIEE - A E RAVREE
BRI EB RECEZIHRIEHE % © %
F58 o B2 Angstrom exponent » EL{EEd
SR BE B R AR RN R EE - Fe M R A
MODIS level 3 (MYDO08) fj AOD Ei
Angstrom exponent &} > DUEE 0.55 um
1 0.867 um EE Angstrom exponent o Al
ERS - R NRBIETE RIBE
RS EL BES: - RS SRaS X B 1%

(P/9) ECMWE-AUX HiIBEE28

AWTGEFTE P RIS S 25 RS
R~ [EERHIEH ECMWF-AUX -
ECMWF-AUX ZE % #  ERA-Interim

(European Centre for Meduim-Range

Weather Forecasts Reanalysis Interim) 7§47
T EHH 2 BR A S KRR 28 2 A 4 5
CloudSat #fLBf L » #EFT PR - $R.H ELE
EORBEAIIU(E ECMWF 4845 -

R 1B-CPR HY& S ERLE i & —

CloudSat %
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{&l AN-ECMWF @8y E B &S [E - HAth
CloudSat & iz 41 2B-GEOPROF - 2B-
CLDCLASS - 2B-TAU -~ 2B-FLXHR %15
JAER ECMWFR-AUX HYRSRIRET E 8
ERROHERAER -

Ry TR o A R G 2R - K
SRIRIE S BRI M DA SR AT REE
HYFHEE » A FTAR AT it i fR e S (Near-
surface stability, NSS) £l fif; 1 ¥ )& 58 &
(Estimated inversion strength, EIS)(Wood
and Bretherton, 2006) & IRim S8 50 £

MRS A o

NSS JE & / /& JA (sea surface

temperature, SST)E1 950 hPa & 7418

BRI 222 RSB EAH BN RR 0
B MR S A RE - I NSS {E
s o BERGERZ @RS - E L
22 SR A 2 R I SRE U RORE
HEILEZRENEBSIFEAMRE - A
FBERIVEE 4 -

A FZEF I - ARE SR
HEHEUESFEROREE S - 1E
ERIETEA S G ZE - Chen et al.
(2014) s FI {6 ¥ 07 Jg 8 2 F& ( Lower

¢i>

el

2 FHU+SUH

troposphere stability, LTS ) {E B KRB EE
HFETE
(O700hpa 1 Osurtace 77 /3J5& 700 hPa B
HALE ) 28000 - ERE—EEES S
SR E S B E R - LR
fEF EIS (ZIEREIEEEEINTRERE

8 ERAT

’;iﬁ§%§%% LTS= 0700 hPa — Osurface

EIS=LTS - I'y850 NPa(7;00 00— LCL)

(3)
I'm BREFCHEERCR > E&R L
14 Lvas(T.P)
g R4T
Ln(T,P) =~ (1 - —=.%7) (4)
p 1+
CpRyT

6
Hrp Ly=25x10 J/Kkg Z&EE7EE

gs EEIAUEAEE >
287.0 J/K kg 1 Rv =461.0 J/K kg

BRI % kalkg ° Rd =
vapsilys
RZEREURZERES - 9=98 msT B
JINERSEE - cp = 1004.0 /K kg e BEELEL
T H0 p AUERERES] - BirrhlE K
B hPa- I'm®°"™ 2 850hPa (R4EHE
FEE IR » Z7o0 hea J&
= BT A & & K (lifting
condensation level) - EIS {E k=3[ fF
S SR EERGSE - AHEY LTS - EIS gef 5
PR R A A0 B Pk _E A RUEED (e 20
NS =Sy

700 hPa Y= >

LCL Al
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%< 1~ CloudSat -

BT WG RS
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CALIPSO i Aqua-MODIS {5 FHEE85 515 -

Variables

Data product

Spatial resolution

surface flag

CloudSat 2C-PRECIP-

Horizontal: 1.1 km

Cloud liquid water path (LWP)

COLUMN Vertical: 240 m
precip flag
CALIPSO Lidar Level |Horizontal: 5 km
Cloud layer flag 2 Cloud and Aerosol
Layer Products
Cloud-top pressure (CTP) Aqua-MODIS MYDO6 | 5 km
Cloud-top temperature (CTT)
Aerosol optical depth (AOD) Aqua-MODIS MYDOS8 [ 1°x1°
Angstrém exponent
Cloud droplet effective radius (R,) | Aqua-MODISMYDO06 | 1 km

Cloud fraction (CF)
Cloud optical depth (1)
Cloud phase flag Within CERES footprint
Cloud albedo CALIPSO-CloudSat- |20 km
CERES-MODIS
product
SST ECMWF-AUX Interpolated to CloudSat
track
AP (o F B B A o B S B R T EETEEN 1 HLETeAREE
Rk 1o AYEBA
(F) RGBT 3 MR Aqu-MODIS HUEIRRIT 2R
R SRR AR » B BT
AHHFEEE I — 2V AR BB (L R+
- i B 270K ~ ETEEEST AR 500 hPa -
EABRERA (18 4) - SEREE R EfE Ty
. * /ﬁub\' E%/ Qlu\7J<EE'E/j$kZK
A |

% CloudSat 2C-PRECIP- COLUMN

FEdnfy surface type Bk - EREEHAL

TR BRI -

FRIE CALIPSO [193E g Bl 5

\\\>s

Al
EE

_‘_.
2

FR#E CloudSat 2C-PRECIP-COLUMN

EEfmlY precipitation flag Zfl - BFE

BB SRS EE R
KE -
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[y NiEYES: ] - 2N

CloudSat 2C-PRECIP-CLOUMN surface type=0

G BT ERIBEE S 2
CALIPSO clay_num=0
CALIPSO alay num=0

JEEREA -

Eﬂii%ﬂiﬁbﬂ(ﬂ%li
CTT>270K

CTP > 500 hPa

Cloud phase flag = liquid
R, <30 um

1<50

WA /KB K E

precip flag=0 (non- precipitating)
precip flag=1/2/3 (probably/possibly/certainly rainy)

[l 4

FRAE DA AR P 28 HH AR Y e 7K 2 A
K B EKEEEOEEEEMREHIEEA
AIRENEEIEE » MRV ETE TN
AR SE & PR > R B2
FAZ/NR 30 pm~ SESEERE IR/ 50
LR LA 2R TE 2R A (Chen et al,
2014) -
BRURR A
&~ EKEE
BRI e B 4 1
2014) - fEaTE&ME

P B4l (Chen et al.,

T A st EE

IR E R AN A

L

YRR RS
EFEANT
(d In(cloud property variables))/(d In(Al))
(5)
By T Wi R AR BLE TR AR E K
SRR S BRI Y ERUEE
NSS Ei EIS 43f 10-30th ~ 30-50 th - 50-
70 th ~ 70-90 th PH{E 7 firl&fs - #RELsy
FH(Binning) R = AT EAURME
KCiEsE  f2—HH 58214 ZEEEA
IR ERAR R AR AE 5ar FEEAK

QLR IETE R 2R EE

B 4R
‘T‘/% ’

SRR
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(a) (b)
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40N

20N —

" T .

400 1200 2000 2800 3600 4400 5200

N _'BRAER. B SEEEY &

400 1200 2000 2800 3600 4400

200 400 600 800 1000

5+ 2006-2010 A FBIFFIGERELAZER AN - CHEE 5°x 5° §@EA () AralEHs
= (b) FFEKE () FKEZEARR - A KEGFAREAR ~87%  [F/KE ~13%-

H 20-30 °N-115-140 °E [ R[F/KE
fA (I8 5b) BfE/KERA (E 5c) HY
TR B e B AR SR AN A 22 ] S AT
FAL » W o G T SRR AE 87% Ed

&) 13% -

=~ RE X FEHEF AR
BURB AL

2006-2010 4EfHHEEL ~ HZE 1000
hPa £ 850 hPa [EZ4fE 6 - ERIHLE
ERA-Interim FoAT &R » 22 IR
0.75° X 0.75° & 205 » 104 30 & LULHY
(B a5 LA R e e g e Ay PE A B

AT 30 ELARE » e R BRI L
6a) ; H1 850 hPa &5 ZE » fEGIEM AT
Bl — {8 R 8 S SRR ([ 6¢) - BRI -

A BFEIRUKGI(E 6b) - FHHER TS
FAN 5% » HH 850 hPa JEI5 ] &, 30 & LAF
w5 Ry P r (] 6d) - &~ HFRHVE R
Wik 70 R ERHE ERA-Interim F5y
ERE - R BRENRES » PR
SFEE RS TR - 5647

{HIFERE A —(REARERT AR 2 A - JREE
Z EAEKR RS S » PREE NS
SRR » BRI R RIEVE Y 2 R
EARE - FUBEEREE(E
K Z[E > e KEEEG S (dE4 30
FELL) SERERAE 283K DUF « G
LS NEE H A w0 RS R A R R
SR IEERS AR o AP R SRS A A

SRR 52

T

ko

290-300

BN R REE AT TR RS
TR ©
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(a) DJF 1000 hPal& 15 (b) MAM 1000 hPa&E 15

= P = m e < = N Y e s SN s ‘,‘l"i.\\\ --------- .z
Eem i ot S o To . S W N T g 2 A e % % %M NN N e e e N v e s woeoow
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R

(c) DJF 850 hPa}_U% (d) MAM 850 hPaﬂiE'

Sy = = : = =
_.\H-..\ \ \ \;‘\?;\1 \.\\\\\\\\\\\.».\,\._._.‘
= \\\\‘\ \ B T e i T e
e N T - ~ S NN \\‘\\\b—a—.\i‘-‘\»‘ —
e e w I" g faas e \\*\\H'—’—’ﬂﬂ o S
ey a
P O ey . < . -
40N > 7= ,\‘F:\* . 2

e - = = \\.\\‘\*\
¢ ¢ \\\\\\,\

,,,,,

20N —

"
T T T
100E 110E 120E 130E 140E  100E 110E 120E 130E 140E
15 [ 15

0

6~ ERA-Interim FF53#7ES (a) 2006-2010 42 1000 hPa - (b) 2006-2010 ZZE 1000 hPa (c) 2006-
2010 428 850 hPa > (b) 2006-2010 =& 850 hPa °

AR S e R ZE AT AE 8 - & JRAVEEREY) > 2 NSS ERHYLEER
FFEFZENE > ZERREZENE  RREENRE - ELRERIHIEE

15 (20-35 °N > 125-140 °E) 3#4g NSS |  {EJ@aypgdbEssss » (508 - » B
TR - FEREREN - HERRR - 8 BRI EEE S EERIEIFERBE -



—OF+=H SRITER BRMEYE R4S 188
| | | |
40N — 40N —|
20N 20N —
!
—~ 3
A ]
e
=, ) &
> . o
\H}\\ {\ = (]
0 o il hfij - !
100E 110E 120E 130E 140E  100E 110E 120E 130E 140E

272 276 280 284 288 292 296 300

7 ~ ERA-Interim B3 AR ENEE (EEAL -

K

272 276 280 284 288 292 296 300

) (a) 2006-2010 4= - (b) 2006-2010 FHZ= -

L] L1
40N — 40N —
20N — 20N —

3
0 ™~ (\/'—'/EFH_';:'&&| ! 0

o 1 2 3 4

8~ 5°x 5° 4&k%FHY NSS (HA

K)

VEREERIELE ECMWE-AUX » 488 R P & i Ak

FRHA 100 - (a) 2006-2010 %28 » (b) 2006-2010 HZE -

N

XZHEFHR LT - ZFHRIRETE
FofE ~ WEERIMAE > RZERHTE
AR EHE L P - NSS JREE ; k&
FFE N RS2 RETRTEMERS

/B

I

dgsEonAE (JRED NSS) TRgl#( - HF %
REREESY > KGRI A Ry R
P (& 6b) - HoRRER R E AR Y
T EGRR AL R A SR B R -

+T

TER

/B
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= EERSLEAATRRSS - NSS 7 22 o3 -
B2 A ER] - e E R REE
BRF T RGN - AE04R 25 [ELIR > &
BB e ) 2 Ay (R P R el > [AJIEE
EEREESERN NSS EBILT 2

BRJEENRRNA R - X R EEFRY EIS J3Ah

9 5°%5° 4gr% Py EIS (FRfir: K) >
IR 100
A ZHEFRFE Al BYZER TR
TR B A = P & B TS A —
2 ([810) - RS LEBRINMETIRZ
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Abstract

Aerosols can affect the cloud radiative forcing by acting as the cloud condensation nuclei
and subsequently changing the micro- and macro-physical properties of clouds. Recent studies
suggested that the interaction between the shallow clouds and aerosols can be affected by the
condition of atmospheric environment. In this study, we applied the datasets from A-train
constellation of Earth-observing satellites to investigate the aerosol-cloud interaction in East
Asia in winter and spring, the seasons in which the low-level marine clouds and high aerosol
pollution coexist most frequently. It is found that the environmental condition in East Asian
winter and spring is controlled by the monsoonal circulation and the warm sea surface
temperature associated with the Kuroshio current. The clouds are then classified based on the
near-surface stability (NSS) and estimated inversion strength (EIS) to explore the variation of
the susceptibility of cloud properties under different environmental conditions.

The analysis of cloud susceptibility showed that under the stable marine boundary layer,
the increase in aerosol particles would enhance the evaporation-entrainment feedback and
reduce the liquid water path in the non-precipitating clouds, while the liquid water path in the
precipitating clouds would increase due to the inhibited collision-coalescence and the
suppressed precipitation. Under strong inversion condition, the liquid water path in the non-

precipitating clouds is reduced through enhanced entrainment, while the susceptibility of the
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liquid water path, cloud optical depth, and cloud albedo were positive for precipitating clouds.
Under weak inversion, the aerosol-cloud interaction is not significant. Comparing non-

precipitating and precipitating clouds, the susceptibility of the precipitating clouds is higher.

Keywords: Aerosol-cloud interaction, cloud susceptibility, co-located. doi:

10.53106/025400022021124902003
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