BF12A R EFARB M % 201 #9

FIA % ERSRABARET R LRBAEHME

itk MRperE’ TEm°
B3 b g K2 K R AR AT

HE

AR T A A % £ 8450k #4844 4 (Multifilter rotating shadowband radiometer; MFRSR)
#,8] 2006 F 4 A £ 2008 £ 12 B Akl KR H F#(23.47°N, 120.87°E; 2862 m ) R B K 4%
M (ex (A K% B E (aerosol optical depth, AOD)#» Angstrom exponent) - #2:8]#7 R > AOD -
CO & PMy iR ERSESHALEAFGCS A) 2 EXBRBBLTMBFTRYE - AOD
PMig A F3y b8 % 4am » AR SMEEH L AL 3 A o Angstrom exponent  F3448 4 5-8 A
AR A% 123 ARG HAHAEATEKRAZAIZRMRZIAY - AOD 28 #1L
AV HFBEAEAARL S PMo R SIS M > M Angstrom exponent 7414 B 87 88
BRIE » HAaREN AR BB -

AOD 2 PM o £ A Z B R FRAT A BAFAMNE WS EBMBELELELEF(R082);
AR E R AR FEkE AR HYSPLIT £ ##u i  08 RB KRR  H PR A 54
#Z RABE ey AOD Ak 0 £ B R EA &K o Angstrom exponent £/ MA & R B & EM
#.8z £ 5 Angstrom exponent ZF ABRAIR B SR ZAH -

JE R A R ES P I AE 2 AOD BB EH A HASFHAT 2.5 1%
#1215 4% o dik/E 57 82 Angstrom exponent 43400 R R Al R R B S 0 A TS
RBR Rt EERRS - AN BEAUANB I MEAFTEFHTHBRNNLFH RME
M&EFHFTRRZETH B TA2CPEFMH) ~ 141 (A TR 1532 (2 FF ) BFL
A EMBEFHFELREZABERE (Aerosol loading) TA » MELFRETRABAERE
R o

MéeE : RB AL R E - Angstrom exponent
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— W

WAER > AREREREERRAALHA
B BRBENHCREFR L EHEK
RIEEBRABMABRTHAEERZ — >
£ 2 2 23k 1b(Global warming)#y sz B - &
BAARABRALSRELE AR TEH T
LB STARABRAEREBARARGERAER
R% o WAL S A 48 B Bedgiem - IPCC
(Intergovernmental Panel on Climate Change )
2007 £ 2 ANHEMGREEBRSE
(Climate Change 2007) » #] B i 7 & R BRI F
oo BATHE R ST RAFE B > HE Y
W A %875 B 7 2 4h 38 41 BE B /1 (Radiative
forcing) % 2 1.6 W m™ » & 5K 48 38 o) 38 41 5
BAHB 012 Wm” o BEEHABEEY
HERAEBECOBERANBARRGIER
Sl - REFTHLBEZABRNBHEGNE
A 263 Wm? o @ AB e 84T RE) ) B K
@k 05Wm? > BERESKE/LHE)N X
R B8 F £ 8 (Greenhouse gases)#) iy B
HE > T R LT R (Aerosol) & M5 2 RE <
a3k el - R RUBAEEIE S AR S
QIE B - & E MRS - 16a BRI IR
RVERE > AREBEHABHRXGTEHANT
BHRARE > o B FRR AR KRG 884
MBUHSRGEHAAE AU ABLEK
RPERER AR IR PN A P
% BELRFARSHKAGELBFRAN T#
REFZ— -

HEREIHBERAABH B RE
BEABRNLREZHEE GRIFRR
NEBARTEMR R B EA T RBEG LS
BZTRRE -BEYRE EERBELR
e ER LY LR FTREEGTHER

RE AR DA

% 201 #8

BRI ARAMEER - ROEAPROLE

BB EREEA fENEEfIEN EEE

28

R TREERBWEEZITHULE  BEZ
RbH - BRRBODREEANET » v
R AR (2002) % £ 3620 P57 80 L B R
RBEFAEFFAEGHN > GHETH
MRFRRES > FEBTRFERBEE
TREHZIEGE Bk FERAXER
&3R5 2 TR S 0 BkL KRR
FREHBAEZRAE - #H0 8 EBANRE
BATE REIFZFRATABZ&HE
B E -

‘%ﬁﬁ“#@ﬁﬁ@ﬂ%ﬁﬁ

-
——

AR BEK LT KA T F 5
(23.469°N, 120.874°E; 2862 m MSL)#47#3,
Al > BRI 5 R 5200644 A 18 £2008412 4
318 > £33 1006 R - % ERAIEBESEN
B AR A M ERF281B RBARERE -

Rtk K ALK F3b(B D iR > @ik
BLE > ARLBERARETHE  RELRE
WiT RMPEHOR c BARLER BRI
BELHYHES  FRASS - BRPFHFER
BRE—GARFEERZ P e AR
o BB 2862 AR SR KR
HRB UL FERET MRS FiBE
FRTEMmAREEEHLRAT R - BAL
REREZRBRAABALLEFARBIFTF
- $HPHRELEHBARARELE > LT
S8 A TR LS RIS -
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BALARAT REME -

B 1

EZRRRFE
3.1 T ain R

% &5 455 d 45 4t (Multifilter rotating
shadowband radiometer, MFRSR) % %
Yankee Environmental Systems, Inc. Af#f# %
o ABEREARABRA I EESNH R
(1994) > fe sbfE A i B EAN
4@ - MFRSRAE Al 698 48 A — 18 IR ML #&
300 - 1100 nm » $2648 % JAK &K » o B & 415
500 ~ 615 ~ 673 ~ 870 #2 940 nm > H E3E %
B2 38K % 410 nm- MFRSR#7 8] & 32 % 4] A
BRFARBMMESAEREENESMEE
(B2) o & & ik %4 #step(1) 85 A7 #7008 2 R
72 85 4T E 0 M step(B) B BRUF R AR
1E# K 4R (Diffuser) » SbBFAT &R 2] B34 88
SHEBE ERRTETEERFEANGME &
REBRFERARBARABS BIECRR(E
TaEBR) > AREBEF Astep2) ~ (AT E R
Pl CRHNIMRITHAEEKRIE
step(3)#L 41 32 41 18 & » RA BT EAL A4

Harrison et al.

RETAMB T HF

29

% 201 #
A BEHBE  HEREEHABIREIRE
BB EER > FRAHBHEE -
3.2 Angstrom exponent 3+ 8 ¥ ik

A AF AR E R RESH AR T
ZHARRUHBREESAEFARETRAB R
KA mk AAB 2 e o AFFFEAIA Sano
et al. (2003)F7 5 ik 2 AR #ATHE > Fikdo
T

a=-In(AOD,, /AOD,,)/In (L, /X,)

AAREREKZERMZABLEEEAOD)
RALRT15% o0 £+ o B Angstrom
exponent » #& 3% Eck et al. (2005)Z 5 %, > o /A<
08 % TERAENZ AR X E il RB T X
B f oo E>1.5 Rl Al RBAE S8 At
0.8 2 1.5 z M & =A% E A PRl fBa
fmk FUB L) Ak eg AR E o
W~ REH K
B % MFRSR BRI #H 2 A KIGa4tE

BHE(ERE ~ $A R AL ATIALIE B ATHE
B 482 4438 & RE A AOD- & A £ # Krotkov
etal. (2005a)M% 4 » it 44 AERONET & ¥ X
% #5 & 48 B3 2 8 £ & QC(Quality control)
koI —ESNMANEGE > 1 £)BA
LB RIEF % o
411,58 AOD Z RiEF ik

E A 4 8 Krotkov et al. (20052)894% 4 °
AR K% 4R (42 % 45 CIMELs) #2
MFRSR & & 14 3 12 F) —# R 26 F] 5 LA -
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The blocked
measurement is made
with the band shading
the diffuser

Stepper motor

AR RIS

Two additional

measurements are made to
== Step 2} sompensate for excess sky
blocked during the center
measurement

Diffuser (shown
shaded by band)

Step (1) nadir (or home) position

2 MFRSR #2:8] & 22 > Step(1)#3,78] & K 2 45 4138 14 ° Step(3) 3k 44318 & 14 > Step(2)#L Step(4)

AREHHEEM

%% » #/A AERONET Level 2.0 #t4% %
A$ast 42 X K4 MFRSR & skey 10 44
% B RAT 10 BB A H A2 BT RUE
# MFRSR &% £ AOD {4 - A8 % R AOD
#h R AR#2 4 42 X, A Beer-Lambert- Bouguer
law » KXo TF :

Loy = Iom X exp [-(m, T, o T T,

+m03T03(x))] 4.1)

I(AD)AERESHAGESEET  W(L)AKXRE
RO EHEE > ma > me & moy 55 B AF
FTREHAALZEYAMYE FH > B airmass
numbere 7aod(A) ~ To3(A)E T () 25
BEAB - ZABARASTEREHANALLE
B dn@. ) v a1 808 0 IR A RO H
ffft

30

mo;T o3 )) 4.2)

EPma-m-mos~ To3# 7.7 HBE4%
BER XG4 o ATAG DA F To)B® T aod()
18 sk %o 3% > 35 3%k 9% MFRSR = 1o 18 £ 434 »
A (4.1)F ] MFRSR # T aoa(n)BP T 3+ B
5]{ o

Bk B ALTE kKIS MFRSR 2 114 »
o Z ATAFEE (A D)FRRAXRF ToyF T acd(h)
H18 % 4o %% » A7 A4 AERONET CIMELSs
Level 2.0 2 T h04) & N (4.1) Bp 7T K 4%
Ipxyo 42 CIMELs 3#8] &#9% & & 3045 0 ] 28 %
$2 MFRSR £ F] - & MFRSR 8 %% % 10 nm>
P LAk 48 e ) B 5 /N 7 k& (least-squar fit) 7y
4% %43 MFRSR A8 # J8 2 8 B T a0a i 35
HEMBMANEREE N4 Taod - £
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MFRSR 884 F A L a93%3  FIA AT 2
KB FHEHR S KRE M -

4 max
N Y S VN ¥

_ _JAmin 0(4)
(channel) — J.A max

T

(4.3)
Iy, FydA

min 01 (2)
AR (4.3)XB4F MFRSR & et FE£E T
(transmittance)°F & R Bk k H 418 2888
4% 64 response function © H # 4% & Yankee
Environmental Systems, Inc.Bu4F > & A 2L 500
nm A4 o Lo A A5 2RI 2 e B - $IE
R & % Dr. Bernhard Mayer (Institute of
Atmospheric Physics of DLR, Germany) Ff$2
e HPFHEER Ty & exp[-(Ma T aodr)
+mo3 T 03(2) TMy T (1)) RAF © 3 F(4.3)82(4.2)
XELSUBH -

InI =Inl yFIn T (44)

0(channel) (channel

REA A 44X T E B E 548 MFRSR
Lk In g EBAEFTEAANKGLEK

a0 EEME T (1AU) G 1% 4o PR 16 B 3 4548

RBERANLGERIRD FHME - K &
ABBR AR 2 R E AT ALK
AOD & - e RJER PR > A TE R HE LA
#oAAAS)RXBREFREER(A B ELSG
DXEE H4.6) ¢

T(lequ) = T(channel) (45)

ln I(channel) = 11'1 IO(channe]) - ( maTaOd(Mqu) +

m, T TMosTos(n,) )

equ)

4.6)
K& ETH A (4.6)X R#EH & kEkz AOD
&

o

R TS 7

% 201 #
42 BE*®

£ A% B AERONET & 3 CIMELs &}
Z & & 3 (Simov et al., 2000) > X F kL4 4
1858 - $—% » 45 AOD>2 #2<-0.01 £/
3 i 4% airmass > 5 Z 852 £ AOD #,& %
i - BRZhiBx AERONET RUE H R E
Ml F F 3k AOD &% K &7 20 B airmass
BAE > AIKFEATIARATABER
% B Ry AOD 3% £ 8 K- B =% & Triplet
stability » B 7 7% B0 kA 0 & 3 18 AOD
B—t 0 EEm & A AOD #& /s AOD 48
W& EAE# AR 0.03(AERONET o i 4 &8
BT k% B EeE 2 AOD 2487 0.03)
RN b4 AOD 23 th & - E=ZF ARHT X
AOD H# AR £/ £E(0) # 0 <0.015> RF
stk AOD %3 E B A% AOD £ % o >
0015 AIFGFRITT —FTHETHE - B
% % Diurnal Stability> & #] B SA F ¥ 42 &, 47
g

~ 1 2
D= D, 4.7
,/n_zZ 1 4.7

(4.8)

ti _ti+1 ti+1 _ti+2

EPt &R on BBEH - #D>16
RI4X H & A8y Difd - 34F sk + &9 % KX AOD
%% BEMNME@DK > RLBEEEE

D<16 %t - % D<16 85 » {5 AOD 2 %
BHOW2 % Rk AOD b &1 - &
Diurnal Stability 7 % & ¥ 4% £ %) F 2 AOD
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£ > B AOD R #B+30 £ Angstrom
exponent( ) #2i®+30 Z AOD Mk > &4 F
T AOD {H PP AR ERZ A B M -

I~ EFRuEn

B 2006/4/1 Bkl KR FF & o6 B 46 4T
#AE 2008/12/31 » sk 3 S#3,00 H B 2 BRAF
281 X MFRSR 7 R % i R &) AODsoonm B F
M o AR F ARG ZBEFEFE RN
B P34 EA (B $1bA5h) - B 3 8wk 3
#3R A B AR L R RUF %36 MFRSR £
]2 AODsoonm 52 PM o & CO & B 3% A #1t
BARRGFESAZABABEIWAAZLIRE
RhBAEKELE » ARAM > AODsoonm >
PMj 2 CO % B| FHBE 2 2HALR
4% B E AL BT A TR
Bl RERFTEYBEBARATREALET X
b+ L3 iR, AODsoonm 7t 5 ° #E B & 47T 45 35,
FREYSHEEESAEARERE  DREA
FAREERMLF F 0 LR L EBR (2007)
BHPEAEARLT FHEDREF TS
¥ o PIRRISETTRABRBRRME DV EFH S
2% AODsoonm $2 PMio #+ % & AR L F 35
BRZXEE -

51 AFHEie

4 B 7 L8] # P AODsoonm $2 Angstrom
exponent E#tz 48 B 34 i e E H AAEK
RERBAML KR F 733 &R FH PM
SRR ZEA T B EALRKAF
FREREHMARAB AL S HZHMA -
+ 8257 AODsoonm $2 PM o #/bAE %2840 K
% AODsoonm & BARL KR F &35 PMpo kK
AFHEasss£3 A > £ AOD soomm &
0.31+0.26 - ™M 6 A 2 1 A AODsoonm A 2

R EBRANHT

32

o0 =
AN 0O
1.1 .1, 7

Aerosol optical depth
(500nm)

PMI0 (ug/m’)
S Lo
T

o EBEB omaass

CO (ppb)

W 2006/3/1
0067121 | &
200731 1=
2007/6/1 4
200791
2007/12/1
2008/6/1
2008/9/1
2008/12/1 -

% 2008/3/1

#7278 87 fi] AODsgonm
ik o

=

~CO #1

[ze]
=
(=]

#H

R L %A > & AODsoonm #1618 E B
0.043-0.083 » #¢ [ ¥ & 7T 4 3 AODsoonm #2-]>
8% %A 0.01-0.035 Z - 424 L& RT
hoo FARXTEREHBEN > RARLEEY
RABRILFZIRE  MEXBRELENE
BErE > L AODsoonm B ARET HiE 0.85 £
A 0 BiEONE 25-80 £ - B 4 BER BRAK
Angstrom exponent B F34@E 4 4 4 5-8 A
¥ 5 Angstrom exponent A P34 B4 10
RERE 3 A - AAHEAEHATHAAREAKRAE
Al 2388 Angstrom exponent R 48 fi 2 Bfl
o WREMFETERLAKASERS
2 3235 T > Angstrom exponent 8] €8] 5 &
Zz o KAAER V> Angstrom exponent B
& | K o A 4§ AODsoomm ~ Angstrom
exponent ~ PMjo~ A YA EE RAEKRE
(AERONET level 2.0)F] 4% 8% fd] 25 = 235 4 A
(k1) E—FHaERZ ARG &
B~ AODsoonm B ¥ &1E £ 2-5 A > HEHE
%1 & 0.065-0.301 ° PM o Bl k& 38 4 A £y
HAAHEHME AERAS 1534 pgm” - A
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—m—MFR AODstoom © AOD_Max 4 AOD_Min --z--PM
1.0 - ° - 30
£ 08- A - 24
] h ’ \\ - {\
E /'\0'6 ] / N - 18 g
S E 1 ‘ ‘e : o0
=] 3N
E £0.4- e R ° 12>
s & -7 R PN 2
3 Z0a] v T e g e T e L 2
g ool t—F + ¢+ 3 2420
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
—_ 3 1 ! I | 1 I | ¥ I I ¥ 1 100
g -~ -m~ MFR AE --A--WaterVapor --o--RH L @
2' -~ ] - e—/
g E 2 /E ~ L 2 ! £
s 5 7 R o ---- o-""" 7 o~ [ =
2 s 7 I \‘Ow-_ —_:g\ - 80 g
g. g /° """ -7 e .\‘\\\ i 2
55 14 |.7 B N S0 SR =
- E - ~E‘—\ - -A L ___ A.:\ L 70 .g
S A--"" ~J._- —E ~2 =
Z A--TT . N T =
%‘J 0 T 1 I I | 1 | 1 1 | i 1 60 é
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

B 4 MFRSR F7#2:8 2 AODsoonm * Angstrom exponent B 34 8416 B 4k L 3 & B R
L PM o 248 ¥ 8 £ 2 B 34416 o AE % Angstrom exponent » RH A48 & B o

t& A 45 AODsoonm $1 PMyo RIEXK - R P 7T
%3 AODsponm SEABHEER EH AR KA EL
£ A M A% » R ™ Angstrom exponent R 2
AMHBEREEREKAELZRMBR N
# o

48 5-9 B #4R] > Angstrom exponent {4 48
Wik REEE LA 0.33-1.03 48 Rt
MHBER 7485 % AEARAAEKAES
0.80-1.05cm - Alf8¥t&x & - MmiE 12 A 2/ F
3 B » Angstrom exponent {548 ¥t % - £ A8
B % 1.18-1.74 » fl48 # & E(46-66 %)t #
A ALK A E(0.19-0.53 cm)R 48 K - R
RBAEMRRE T ERUCKARK » AIAB
HriE ¥ K 0 M HE 3k Angstrom exponent %
NG AZRM BRARAKRKERENEBARE
W PBENME MABEEAKREREK
PR R B X B AdaBEAk 0 B Angstrom
exponent {& # K °

5.2 B#4t

4o Z AT A 4 PMo BA 88 3% /v 8% AODsoonm
A HZAY o 48 B E R Angstrom
exponent Z Fi {1 & R Aa 4 2 M4 Rl —F
A#IA MFRSR #20 $45 36 #5 82 F) 05 f 26 R AR
L F R E A TN AR ERE - PMo £
CO BREHBEMB YK H(E 5 - B T8
% » AODsoonm ~ PMio $2 CO IR B 5§ B Fi] 3% i1
B BAHRATRLELERALE - £
DR RN T MR ERMARLFT F
% M & R AODsoonm ~ PMyo $2 CO /R B 2 3038
AR AR RABERBARK  TRYMEA
B 3% hued Angstrom exponent €8k /)N(48 ¥4
MERBES) KB T T4 10-12 Z5HA 48
18 445 — T 44 » Angstrom exponent 4pi%
W3 (kR RBE %) B 12 BB
Angstrém exponent & #& X {5(1.21+0.97) > 48

33



98 12 A RETRME N 3% 201 #7
— @8 — AODs500nm —©— Ol 415-870 - &--- RH —o—PM10 --%--CO
90 - 1.0 — — 32 -24 130
\o\o_,o/o*o (
501 /O A T 20
 03- w128 ET 120
~ 70 -1 & / %‘ Pt §
X S & Py
= a2 4. K 424 A |16
%ﬁOVEQ& “fﬁ?ﬁ ~~~~~ a7 g ~ F110
=) o o FOT = ' —_
£504-3 o . {20 § 12§ 2
= — / T L - = °:f o
T 8§ 044 © X 2 = F100 <
s 4042 O s 5 1 S
g o3 3~ = T 416 © 8 = Q
= — L " g A
5] 30 -1 Q / Ll T W o
~ 50.2- ! //\I _125 L4 - 90
20 4 < AT . ' %ﬂ
~—— & T\”___?___‘g
10 ~ 00 T T T 1 T T T 08 'O '80
06:00 08:00 10:00 12:00 14:.00 16:00 18:00
BS MFRSRELR S5 LPMo ~ 48 %A K $1COME 2 B $1LH -
1 MEBRAREZE5HAFHHE - BFHBHARKATRSE  SRABRE

MFRSR
N T « PMyo RH wv?
(S00nm)  (415-870)  (ugm) (%) (em)
Jan 13 007440080 1.18£1.09 1046 49.7£194 0.1940.13
Feb 23 0.085£0.033 1.67£0.82 1748 559£199  0.3410.17
Mar 25 030120279 1.74£0.58 34114 66.9£16.8  0.5310.18
Apr 24 0.17110.157  1.19£0.37 1546 70.1317.6 0974010
May 32 0.105£0.050 0.8210.25 1749 74.1£16.2 0.80£0.37
Jun 15 007120056 0.33£0.24 73 74.6£16.0  0.90£0.38
Jul 29  0.075£0.049 0.53£0.25 843 7742108  0.89£0.20
Aug 36 0.074:0.077 0.7310.33 946 82,1410.1 1.0540.18
Sep 23 0.070:0.049 1.03£0.48 916 85.8:10.8 0.90£0.29
Oct 24 0.05740.022 1.4120.33 1118 73.0£17.8 0.73£0.24
Nov 18  0.048:£0.014 1.16£0.53 814 58.4425.0  0.63£0.19
Dec 12 005210035 1.2410.37 944 4594218  0.4320.25
MR
“E AR - HR A AERONET lovel 2.0 «
4;3‘ B E O ME(57.6%) - fE B B Bk

BHmEEFF o ABERBRR ERAE
fi:?a“&iwbkﬁﬁka% » B PMio iR B A 3B
AR b A; 0 3 AR AR AR BB AT AL Y E s
¥k P4iBtg 12-15 Bh#A R > 8A 88 Angstrom
exponent & F 5> AB ¥R E Rk Lo £
BRBETAE A BRI E TR A8 BREG

34

F BB R K 0 i f4E Angstrom exponent F
F& o

53 RBAZEEH PM 2 Mt

WEMREIE L 0 BRI AOD @ PM
Z 48 B 44 A7 0.51-0.62 2 B (3R » 2006;
#2007, & > 2008) > H A8 B bk 3K K RATF
@R KA BLE BN AR B4R 2000 2 R
Flut@ER > BAEAZE 500 2RAEK
B> SR mERNZ PMp 858 FH A8
AOD # R 47 48 B M T 42 2000 2 RBA k&
FHHAGBHEIAM AR Bk
& AH F 48 F) %5 i 2 MFRSR F7 #2 ] 2
AODsoonm B 3152 PM,o #4748 B M2 4F
3 o ko [@ 6 AT 0 PMyo $2 AODsoonm 48 B 15 ¢
A 075 AiaMiteABE S NBEmELER -
EABMARHESET FEAAETARAE
B8R BERRZELECREA > EMER
B MEE W7 > B il AR E E $2 AOD 48
MRS - Rz £AHBRE TR B
IR LS AOD A8 B M6 o) o 3 M 4§ H0R) S48
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{y=0009x-0.02
= R=0.75 .
E 981 N=260 )
(=) 4
e
=
é 0.6 .
o
— [ ]
8 .
a. 0.4+ - -
o
é hd e o
1) L) LI -
i o .?’......
0.0 4 -~ T T T 1
0 20 40 60 80
PM,, (ng m~)

@ 6 é‘#—z AODSOOnm H ":F'"}éjﬁ;‘lii' PMIO H "TL

MAEARAE -

DRAPBRALRAT ZB=ZFPFHARMA
B R BAA(E TR - dE 7 #
7 * PMyo $2 AODsoonm 48 Bl 4 St £ 48 $ 3 B T
(0.81)%A A Lb AR HHRE AR R (0.48) B3 5 - B A
E—F e ERTRF(R2) R PHEF
A8 H 5B T PMio 2 AODsoonm 18 B 4 8c &
BEVBEBET  maelFEAKERF PMy
1 AODsoonm BB LB SR £ BELS
R Z A8 Bl 4% A AR 5 & KR 248 B 44
# oo HRERLEZ PMyo #2 AODsoonm 48 Bl 14
B AR 825 (0.62-0.86) » M 5 A8 B B ES A
AFRAHZETO82) & Lk & R &
o EBRHEEFHEFTEMKEFZ PM) &2
AODsoonm Z Fd] # 48 48 Bl H£ » 450-F PM o ££ 18 1A
BF 8 R BUR MR JE 3 AODsoonm Z 4514 » M4
A TR BATHEE L PM HEEF
% > £ AODsoonm b §HFHER S > A THEA K
FHRMGHRESZE K -

54 P RBHRMR LT REIHE

BTHRIAFZFART RB 4RI
FEBHRRRZ B H R L RS EEFHE
2/

% > & AF| A Hysplit 4 # $hamat X7 8]
MM BERBETAHRBGEHRERH(SA ) TR

R R RSB
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% 201 #8

_ [MFRSR (> Pavg)
y=0.009x - 0.02
| rR=0.81

N=155

o

o
o0

0.4

0.24

- oge © . o.. .
kL
0 2|0 4IO
PM,, (ugm’)

Aerosol optical depth (500nm)

0.0

T 1
60 80

o MFRSR (< Pavg)

y=0.005 x - 0.02
R=0.48
N=105

0.8

0.6

0.4

0.24

Aerosol optical depth (500nm)

e 2
Y - .

° av
Womiad ™
0 20

0.0

40 60 80

PM,, (ngm”)
7 (L)WY RBREARCTRAFH A
{82 AODsgonm B F 31682 PM)o B F
AR E -

(CH) > BARE#ZFR(IK) HEMEE(H)A
BHF(OC) - HEMBEEZRAANS Bk
B P A 2862 ARMULEFHE - 4w 8 A
T REBEFAGRBEZ A AT K
AODsgonm & 18 %% 0.1 » /2% Angstrom
exponent 4p # 1k X # R [F] » 4% 7# £ @ Angstrom
exponent E £ FH 1 UN M EHREEAR
Angstrom exponent £ & ¥ 7 1.5 2 L 0,85
REBFAZREAEZABEREST AR
BRAE A ARE » &HRFEZ RBREE
ZURH@BERRBERAS Y MBER
B 5 % A8 SR Bk SRS BRI - IR
P B 2 £ B % R AODsoonm # Angstrém
exponent $5 B & BT R A FPRZAB 05
BRERE AT ETERABTHIEA



98 4+ 12 A

AODsoonm B F341E 42 PMio B P34 E &)
AABAEL o S AR THRBAAE ~ R
FHRBREAD>FBELAOE T2 48
[HREE

&2

MFRSR

>P¢wg

All <Pog

Spring 0.75(83) 0.80(48) 0.65(35)

Summer 0.53(74) 0.57(33) 0.47@41)

Fall  0.44(56) 0.55(42) 0.20(24)

Winter 0.63(47) 0.82(25) 0.63(22)

M B TR -
All 2R 50 S8R 2 £ aF L -

B oA ERBBRYERDBRZAE - MR
# 3 BT HER X R & R AODsponm #2
Angstrém exponent » 4L fr 0 124 B B
3,0 % AODsgoum A% 0.4 85 » H Angstrom
exponent 7 1.0-1.6 2 F » & A B B3 bk
AODsoonm B R XBIBELTMBTE > &
SbEEREBGEN A FMBAHRZAE 28
Btk AR 2 RS % B -

Angstrom exponent

e SA
35+ + OC
|e o Hl
e CA
e JK
L]
. % o °
L[] . ¢ L]
L]
L] * .
T I I i
0.4 06 0.8 1.0
Aerosol optical depth (500nm)

B 8 MFRSR £ 2 Angstrom exponent
$#2 AODsoonm 347 B ©

REFRASH

36

% 201 #a
5.5 % % - £ AMARY BEENR

B RR R A EFEZ 2008/7/1 BAME
B R F FAE 0 2007/3/16 mAMER KR A E
W E 4 R 2008/5/12 REWDEFEMH o
500nm ;& £ & 4] #1 i MFRSR #% 5t 3 X ¢4 4
BB EAM R BENEH B EY
B EZMAE(R9) - WwEET > HRENH
B AR ZARSBEILBAEATLEFH
TABANNEFFFE EFHTERRZ
tAE 55 B 74200 RRFAM) ~ LAL(L H IR)
#OIS32#HFFF) ATHEHAREAFHTZ
EHEMEX LR BAR I BHEERLEY
oy B PR (8-11 ZE) 4R 3 (B 10) > R JLEFH&
EBAEZ FHEE IDRSHZHER -

B 10 8857 0 7 B4 B IR F 2 804
BEERALFFRME  mATRBFHX
MBS EEARBRINIFTRME  PRFH
ZHBEHEHENBELFTZELEERKR - %
AR KRR BAEFRER LT ZBZIK
Mréase st g MmO R ABBREE E RALF
TH o MABHEARRZLINABRRZY
F-Bll AEA B ERUHEEZLLMERE
BHEEFXIFHRE > ERHAEXTFHEL
RS AEBBEREFTFERET YA
139078 $1 1.40W m” > BETAEMLA
AF FLRAETHBEEHBE > B3
ZHBAGRABHEHAOBLTFT RMEH—F -
TS B EGDE 019, & HHIE 053,
HFFE0I0WmA)THE S & GiaFH
T ABRRERGES LR BR
BARLF R ERBORGELSERD - &
B EHEUNBEILLELDE - £ HBE
BEFFRKRETH»A A 634078 #1
1275 2" L EMBRFH T EELREZA
BEBRERR ARPIBRETABERER



98 412 A A& TASRE 47 3 201 #7
Dust
Total Diffuse Direct -- -- Ratio
2.5 T 20 1.84] Dust Biomass Clean|
Total =
2.0 15 . 1.5
o 2 e
g {10 & E 2]
% 1.5 A 3
s 5 E g 094
g 1.0 = g
8 a =)
5 0 = 2 0.64
g 2 =
= 0.5 15 & 03
0.0 T T -10 0.0 T T 1
2008/5/12 05:00 2008/5/12 11:00 2008/5/12 17:00 08:00 09:00 10:00 11:00
Local Time
1.89 .
Total Diffuse Direct -~ = Ratio Diffuse
2.5 r . 2 1.54
204 Biomass 15 = "E 1.2
—~ 8 ~
g 10 £ S
; 1.5 é 3 0.9
\q-; 1 5 6 g
S I g 0.6
£ 1.04 £ s
g 0o 8 E
E 2 0.3+
0.5 ls £
0.0 T T )
0.0 ! . 10 08:00 09:00 10:00 11:00
2007/3/16 05:00 2007/3/16 11:00 2007/3/16 17:00
Local Time 18-
. . . : Direct
Total Diffuse Direct =+ Ratio
2.5 T — 20 1.5
lean C g
2.0 Clea P 15 % 1'2'/
<2 {1039 5 0.9
£ 151 | & g
g {5 & 'g 0.6-
3 =
% 1.0 0 E =
g a 0.3 4
E 0.5 2
’ 5§ 0.0 T T .
1 o~ 08:00 09:00 10:00 11:00
0 0

T = -1
2008/7/1 11:00 2008/7/1 17:00

Local Time
B9 FREFMH Ty &4 418 2 (500nm) -
B AM@ 8 4 HHEE
EREREBHBET XX
AEMAHHMEEZ LA -

0.
2008/7/1 05:00

Jh o pb&E R 8 Kim et al. (2006)5% 72 8% B 42 4
EMBREHT  RAHfEEAHSAEEZ®
BEAE 1 ATHHERFM - K > Kim et al.
(RO06) L ARV REBM > L H 4
FERHPHBEZLALELE | AT &R
RIRENEAGHR > -8 9 BrREKR LT

37

B 10 » 8:00-11:00 = KB E4 F by %5643
4138 F(500nm) - B4k SLFH F
frip A HMEE BB IVE. LR
EREHBHEBE FE  BHEBE
TH:AEHEE -

FHADRFHTEAHABEARSAEETZIL
BEB/AN - BZHMERAEEHBER
HERSGESH > AR BEREDBRABAE-
EREML > BERMARKRD BERLT R E
DREFE S FFRKREZ B T PM oA
4 6.07 pg m” BHEEA P REMA (21.2 pg



98 12 A

m”) $A& F % (52.8 pgm”) HART o ik
B F 283 AODsgonm & 0.032 5 7% % 3
A B MBERE K AODsoonm L7+ % 0.83
WREMHEM 0 E AODsonm EFE 0.11 © 4R
HALER OB RARLFT RERZEF
LEHBES HRXRRABBREBANT  £X
B AF sk E - E e > B AODsoonm $2 PMyo #%
RigR; > AEALEERBEINE A% -

= Total ® Diffuse 4 Direct * Ratio

1.5 15
"] [ ]
A *
1.2- A 2
“g 10 g
= 0.9 S
L 15
8 e
Z06{ ¥ . 5
i S g
k= £
03 R &
[ ]
1 .
0.0 . a . 0
Dust Clean Biomass burning
B 11 # 8:00-11:00 2 R B F 4+ & ¢4 & 0 7]

S B F34E(500nm) - B = A5 H 4
WBE o BN BHEE BHH
AEREBHEBE KX B4
P ATEE XL -

- R

BA L KRRF RS AR AZ
AODsponm > PMig #2 CO £ 55455 S AM L
o bBFIER Rk A BB BRITHAE > B
FARLBLA TS R T RR o B A E RGN
il > RAEA 5 SR AR AR BEARLRS
&R AOD # % - 5-9 B # R > Angstrom
exponent AAE H 8 8 MABHBEHEH AL
KABHEH - ML 12 AERF 3 A >
Angstrom exponent AR ¥H & > RIABHIEE
B RAEK A E S HBAK o L R ER
TRASEBRSZIBBET  ABRRERK

AR TR 4

38

% 201 #8

# 7% Angstrom exponent & -)s 5 RZ > KAA
E %0 0% > Angstrom exponent B € # K °

B %4t F > AODsoonm £ PM o [ 85 f] 3% 7
EH o TRZBLARLE - A LARETRE
B R E R AL RN B R
AODsgonm $2 PMyo iR 2B IE wtH  10-12
25 87 B Angstrom exponent 3% i#73% o » B AL 12
2L 0¥ Angstrom exponent % #& A & (1.21+
0.97) » M8 $ & BRI A &/ ME(ST.6%) © FF
Bk 12-15 Z5#A R » Angstrom exponent % 7
T AR RR LS -

PM o $2 AODsoonm 48 Bl 153 % 0.75 > H 48
MHABESNEEIARER  MAEEHESE
Tz 48 B 15 $0(0.81) BA £ tb 48 KR K RE
(0.48)5H#F % - RBBEFREZHRIFEZAB AT
¥ B AODsoonm % /% 0.1 > 12 ¥ 2 H
Angstrém exponent X £E FH 1 UKW » M H
%% 28 Angstrom exponent ¥ E 4
15z F MR BFASEEEZREE
B, MR AEZABRE X RIS
AR ABAEBRR S E maFaMal i
ARFAA BB B ARt o

EHNBEAHABEZLBEDE - 4
AR EFHZARET A 634078
MI2.75 AFALEMBEEHTELREZ
ABERERRN MHFRETABERE
R MBEHEXTFHELEDE S AERE
PEFH FARET 25 41390782140 W
m? o BT RS B b A TR E
HE BRI B RGREAEEOALFT
T —F - MY RABBREEZ RARLF
¥ ABRKGRSEEER LR ABRR
ZHY o



98 F12 A

% UK

HAEEE ~ BURBAMM & 2002: BEFEHR
KAERBEERBRARGE T EOPZ
MR ATHIRR AR EE

BEHA 2007 Akl P IERBOLEE B 4
M BRI - Bt RS KM
SEE R AT LI o

A 20060 RERKGESEZER
2000 FPBABASEEHFMRER
BR&HEZSIL B P RERARME
R AFA LR X o

B %-F 2008 ki R KGR 4tk
A 2005-2007 £ PIRBERB AL E
EHMESH o BILP RKERRIDER
FATRR 3 X

Eck, T. F., B. N. Holben, O. Dubovik, A.
Smirnov, P. Goloub, H. B. Chen, B.

Chatenet, L. Gomes, X.-Y. Zhang, S.-C.

Tsay, Q. Ji, D. Giles, and I. Slutsker, 2005:

Columnar aerosol optical properties at
AERONET sites in central eastern Asia
and aerosol transport to the tropical
Res., 110,

mid-Pacific, J.  Gerphys.

451-467.

Harrison, L., J. Michalsky and J. Berndt, 1994:

Automated multifilter rotating
shadow-band radiometer: an instrument
for optical depth and radiation
measurements, Applied Optics, 33,
5,118-5,125.

Intergovernmental Panel on Climate Change
( IPCC ), 2007: Climate Change 2007:
Technical Summary, edited by F. Joos et
al., Cambridge Univ. Press, New York.

AR TBIRIA A7

39

% 201 #4

Kim, J.E., S.Y. Ryu, Z.H. He, and Y.J. Kim,
2006: depth
variation with different types of aerosol at

Spectral aerosol optical
Gwangju, Korea, Journal of Atmospheric

and  Solar-Terrestrial ~ Physics, 68,

1609-1621.

Krotkov, N., P.K. Bhartia, J. Herman, J. Slusser,
G. Scott, G. Labow, A.P. Vasilkov, T.F.
Eck, O. Dubovik, and B.N. Holben, 2005a:
part 1:
shadowband radiometer calibration and

with CIMEL

Eng., 44, 4,

ultraviolet multifilter rotating

intercomparison
sunphotometers, Opt.
041004-1 - 041004-17

Sano, 1., S. Mukai, Y. Okada, B. N. Holben, S.
Ohta, and T. Takamura, 2003: Optical
properties of aerosols durning APEX and
ACE-Asia experiments, J. Gerphys. Res.,
108, D23, doi:10.1029/2002JD003263.

Smimov A., B.N. Holben, T.F. Eck, O.
Dubovik, and 1. Slutsker 2000:
Cloud-Screening and Quality Control
Algorithms for the AERONET Database,
Rem. Sens. Environ., 73, 337-349.



9B F12 A RARTARB AT % 201 #a

Application of multifilter rotating shadowband radiometer : A study of aerosol
optical properties in Mt.Lulin during

Ting-Hao Chang! Neng-Huei Lin?  Sheng-Hsiang Wang *

Institute of Atmospheric Physics, National Central University

Abstract

The purpose of this study is to study the vertical optical properties of aerosols observed at Mt.
Lulin Atmospheric Background Station (2862 m; 23.47°N, 120.87°E) from April 2006 to
December 2008 with simultaneous measurements with a multifilter rotating shadowband
radiometer (MFRSR). The AOD500nm, CO and PM10 were relatively high in spring (March-May),
due to the impact of biomass burning from Southeast Asia. The variation of monthly mean
AOD500nm and PM10 was similar, with the maximum values occurring in March. Monthly mean
Angstrdm exponent values were lower between May and August and higher between December
and March. However, relative humidity and columnar water vapor showed an opposite trend.
Besides, the AOD500nm increased in the afternoon, as well as the PM10. The Angstrom exponent
significantly decreased in the afternoon, but relative humidity gradually increased.

AOD500nm and PM10 had a better correlation, relative high-pressure weather conditions
under particularly in winter (R:0.82), while a poor correlation in the summer and autumn. The
HYSPLIT trajectory analysis helped classify air mass sources. The minimum AODS500nm was
associated with the air mass from the ocean, while maximum value was associated with the air
mass from Southeast Asia. The minimum and maximun Angstrém exponent were associated with
the air mass from the ocean and from the high-level, respectively.

The AOD500nm evidently increased during the dust and biomass burning events, and was
about 2.5 times and 15 times that in maritime air mass. Based on particle size distribution and
Angstrom exponent, the dust aerosol had a large mode, while biomass burning aerosol had a fine
mode. The ratio of direct flux to diffuse flux in the dust event, biomass burning, and background
were 7.42, 1.41, and 15.32, respectively, indicating that the largest vertical column as aerosol
loading appeared in the biomass burning event, while the smallest occurred in the clean background
air.

Key Words : aerosol optical depth , Angstrom exponent
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