H5% FEIW 5 % 5 1 OB O % Vol 5, No.l
2000 % 3 Climatic and Environmental Research Mar, 2000

SIRA AT FURL SHBAR
BEAF BN FSHE

7K ar A &) %

ChE B RSB BT B T E R EFEEARERE. L 100029)

W E  WHESHTHASRb RS R R /s R L W
St TEMNZ B FR. e £ ZHEER0FWHOENE, SN THREMES
SR RPN 0.2~ 40 pm BB ML 72 B L AR R RS T
HERMFIT WM 2RI FREWH, TIERMEL TR EE L SELSE
HEAFEHET SR, PSRBT - SRR ANE L THEERE. EF iR
. B IR MR B R SR 2 L

xR, mEih Mk REFEE WHEE
1 3|1

ERRTREEM RS, EILEE S & R 5 R E A s <
FHMERTHE. FAK, BXUSRRILST GG — H UL 1% AT AT I B
(TR, B, pr TN R T o R I B A e T ) 7 AL T R T R 2
AR, AR, SRR AR B R U R T, R
BN ESESEE, F, URBIRENN S R EER KN RWEE. ENY
b, B UR R A ST, BR R ROy IE N R TR RR S,
B TR AR I A A Y AR . SR, RSO BEMI R R SRR
MR T, BN ZE OB 50 B R L T AT AT e, X R R B
WA ER Ry, Ei, ERER, SETHRE T EMSERE TR T
%, BUDERRL S S R TR FAE R — B — S B . X s
TEEHE S48 (CTM) HRdEE B, mdntEL, FeuEsRXs
REBRE FFEHMSS R, REEIRTFHBRARESTS - BRER
Mic H{SHEME, S T8 BRI SRR SR 51 T8 M A RSO IR R E R TR B .
BRI FEESERSBERENHRE DD AR o LHE RS R gy
T2 AN %L —.

1999—09—20 {LF], 1999—10-22 SCB(E LA
= FPFEEPIER AL B P2 EHES-908-01-06. FERE KRR SN H 498750128 P EEEB R

TYEMRHM AR ESERTE 98209 K %A




68 & 5 3F OB OB OH 5%

2 A CTM ELE A

B Langner fl Rodhe ¥ B4 H T 2B BHIEAMNLERG. Bl LERB TR
CTM. % CTM # I Hile b ik B BB =9 i B R ORR AR, R T UERF
WMENN - EEFE. TEAESIRNTEE TR T, RRMAME N
HEL. PXWETHAFR CTM R R M, — & LLNL ( Lawrence
Livermore Wational Laboratory) %8 (F# C97) 81 _ 8 MPI ( Max—Planck In-
stitute for Meteorology) HIfb M= MZE R (THr Fo7) 'L
21 €97 CTM

C97 A LLNL i35 Bb s 8, GRANTOUR. i%# & — 1 Lagrangian
SR, A PEER Euleran 4 E, X485 - Hir TREL RS F
WEHEREESH. FETLERELUPHBMIEE. SRR, YRT
Waa i EREFY, BHAERCY AL ME TS ERO A E S, BXPN
FEFEMLE: (1) AeaeEBeEn TR H L E A SR ER A ATRE (SO.);
(2) 44¥EEs (DMS), XiEs (DMS. H.S), #H# (H,S) Fikily (H,S. 50;)
S FATIE. SFRIHMGAEE 106.0 Tg®, B 80%m A AFEEER. B Chuang
O o P L B0 AT D, A RO Y B R e B T KN T R B R
A,

2.2 F97fj CTM

F97 f) CTM £ MPI & BRGEIFE R, 12804 = Miwa DMS, SO, ff
AR Rz AR, MARBEPEYRNEREEEEETREKAEEN LR AT
FME. FREAEMESBRENRERTISEF R LM, 6. K| nkme+
TR 4T B R MR AT(E. MK 75 B B = B R M ek T B R B U LT B
H P REZETAEMBEAT S ALGEHM RSN mARFR T EYEME 0
PRk DL E: TolkiE 3% )\ hHER RIS, (b bR Tl 15 20 5 i MO B HERL f 46
66.8 Tg B GEIA / IGAC ( Global Emissions Inventory Activity) BI¥t#f. 23RERHE
RS BIAEE 963 Te, misLehay 72% i A B R Brd B .

AR SIARE B TR SUE L SERRN S S hRel. BENSEEE
BRT2BILAACHMEER PO, AR E F R, FIEAE 2L R F Rk p dE B Frg
¥, STHTHASEESER. BhFHRFRANRES -F£3 B4 CTM X &fHE
M WA e R RER, B HtEE &5, NeRgERNPOmEER
—F (SRCRAEART) 5%, @ TSERNELESREER RN A ThEE.
. FETEDK RS 2 B B ORES RAY. 1F 0 Langner #1 Rodhel ik — 8, KRR
f15E BAHM(E 2 AFETE — F 0 —BoiE, (Xt H A Ew R a1 A RS R g
RO SREE Y. EHit, ATE/EIPHRHENSE. £5F DMS HH. DMS
AR, SO, WA ML N FENRSTR Y E M RHARINIE



BeSm RS AR A TR Eh AN U B RTRL B RS R R I A AT AE 69

3 SRERMITHEEEES R

BRI BB EAE TS BOR T 1 OG2iEE, TREaR FRLY RS TR ER.
d’Almeida 2 Koepke ZMe044 0.2~ 40 pm YiETEF 48 40 58 60 3. 3
2 T WAL TR IR TR B I S BRI R B, AT BB E Ry s B
WA, ) EERE MR T R R . 25 LR TR RBERL A
LT T2 KA LR, RAESERESTHENRET. TEEH
SR B K B SE S BOA T AT S S B K A L. [Eit, XA R KR
BRI HEMT AR E A R, B AE TRBREMEESER TR T
(FHATIRE < 50%) SHE S SCRifm B s K i Ed, b, rsHEBE AR &R
B T RIS R AT ARR AN B, B A, BOTEGE, MO RS, 0
B 1R LUE S, TR LA I S S SR SR SR A] R SE B B R BEAR A, R BT E
S UCIREE, FEER RS, YHEKEAN, EFHEEESHEILTEBRNY
. FER T HEAEE AR R, w3 R A Al R A ) BRI
SR, HIRFSfE S AEE MR EEENERMA A, EREH T 03, WK
AR ME AR LRECEE. B2, TR S BRSOy e IR E R

1B, TS R I IR AR A

W S um S pm

Bl 1 02040 pem 3 B PIRIAREE (S2gh) ML (Ek) SURE
th EHERM S (2) HEER (b) R ML
SERR A, SRR TOVRARERBU, Bt B gk A SUB kT I
YRR, AT A BE S, — A, SRR AEHRAREN L. NS
HENREES AR REANABENELS MR, W Junge 4. Gamma 44,
SFEOE A4 H U B E il 24 S, Junge 4% i B Aok 7 B A B 7R 0E £ AT R
2, ETFHEEFEANS T Gamma 40 EEMATFRAN ZH N4 FHIE



70 |5 R OH W R 54

A4 E EE A P EYIHAAARE SRR T, BRI TR BT R Ay, R
Bt AL AT, T H A FAOFES TR RER PR FHX £, SRR Sl mig
A, B, SRR N UF R RS RN R E RS, HESn
T

dN() _ __ N exp[g,j_(lﬂgr-logrm )2] )
dlogr  y2nlogs 2 loga !

e, ro BRTFHNARER, o B
WiERE, VERBERREFRRKE
(4 /emr). fLREFNR AT 8441
RIER ] 5

—
<
=

4 9
V= gnr‘:’nexp(ilna), 2)

B, B TR SR
M=1 «p, (3)

SN e, p R TR S,
O ERAO B, BT HE L8N
FOY T SO B T i A T, R
Y \ BT EE N 0.005~ 20 pm. [ 2
107 e R F R BONE LS 1A e’
MR IR B e () RSB EI B SR I
F TR R R RN, RN
M2 SFEEEEAEE 14 om’ AR b 0RO N il A n v e A
(k) MMAL (ES) BTHREST (.. =007 um, r. =00018 gm) [,

MER N, ek EEREURESH R FE, MRk Fry R,

4 REBERERST

—
=)
Js
| | | 1 1 1 | |

=
-

B FHRE (e

=
2
I N N R S

E R Mie BUS BT, BRI S TR FFE 055 pom M FER e &
SR 312m’ /g 927 m' /g iXEE. AU RS SR BN T B 0.55 pm 4L H A
1291 38

TEC97 e, FEHKGIE W (F3a), HXGFEEE EE0H7E 60°N~60°S
ZEEERHE. S T 0.005; MBI KRG S HE N EATE 0.003 LI, BT
F)AEHMEMMBA, SMARE (F ) WEBEPESHRPHESRHBLE, I
BT AMENEED.C, MAERR TR, REMALEMEFRLRYENAEE &
BEAPOMTAR, 83T 008, FEMGEERZ, fHABR 0 HRE LA R 8.
H5AbEAE R R TR FAIER. B8R, BEBRKRENALEHREEZR. M
TEFERHTHEWRBEA =L, Fit, RaASHmEaERERTE (A ).



1 # W B AR HTRRR TR A T R RO RO S LA 1) 1 AR 7

EREHBUMM 7L RMET O, HERES, EaPOHohERERAH. SRS
AR 0.08, & A KA SR K IWE 0.001 LR,

FO7T %6l 5 COT HRGFERANEZY (A4, X F7THERMMmERE (A
da), RENC¥BEOIESHELRIEELD, HAMERE CO7 AF, WiHLEHIE

o | &°E | 1I°E B0 120°W  G°W o

(C] e — B B . —_—
s > é

Fo=
600}{*% 4_1.«:?}f xy\ .
o i I . ’

.001

180° 120°W 60°W 0"

T T
o° 60"E 120°E

B3 C97 REIFERIN 0.55 pm M BEEE
(a) H#LGIRELL: (b) BEEi: (o) @@L



72 &5 % OB OW O &

EHFfFE KRR, RAEMT T 002, EMEL (E4b), HMMaHAR5s C97
BERHFE, MEERDETARFEDZE AN AFRE, B4RERPOEY TR
TF. 3% 0.2,

N PR R ) H ARl (R PhaEH, s T RHEmn.
CO7 VEd e thy, WAMMAET S, FO7 geel haleaity, EES Y HIMIESFRM
BEAR, ATHEERBEE_FNZES, 1 AHEISELERENSBFETSEE. &
HEEM, FO7 BPRIRDCEEER B CO7T HWNEE R, #2E I~4145 FY7 BATIR
HEAYEEERCEL T C97 BRI Y FERE. AT W, TR B 7k 5 7 i A
TEAR AR Fal e M, T BLE I R B 6 4 180 T8 R 17 IR A T B M 2

90°NT—
a

60N <

N
EQ{

30°84

605+

A0S

N
H0" N

30N s

6054
90°% , . . . . . r : v .
o 60"E 120°E 180° 120°W H0"W 0°
B4 F97 SR hFEFEIR 055 pm AEM R E
(a) BHEAWEEE; (b) Saifeih;
F1 C97 3 F97 SR FEHR 0.55 um SMS R EE

' 97 Fo?

x BB BERE | mi aAREE | BEmE
]

NEEELFE | 0.0048 0.0120 , 0.0019 [ 00212 | 0.0378




18 LIRS R A KRR AR TR R R E R 4 FHE k]

5 ZFRAAMBRRFMEL EREREREL

mFE WX R CTM /9% B0 2155 JLEA TR, 2RRER CTM fMA& N
Fl. B, 5T H GOM T UE R E SR N ETEES F IR, s
T Bk R RSB R TERLE.

T e BE W I 23 4 A B TP S SO I A S R R R R R R, Rk, AR S
T B ARE CTM #E E  FRE ORI E S R, R, £SHNX AR
SRR S MBI ERE L, A Mie S B BT E T EMME M KN
fh. FFEETHBER R, SoxeREREEENFENTESE. O
BT — Rk OO TEREL AT SR AR, R SO R SRR R A DL R
R k.

6 ZERFINTHIE

4ol S T RR CTM SR TR B SR =0 e el. FEREME, &
M T B AR RN A 7R B R PR R B T ST B AR PTFEAT 40 (1 60) ARIBYRE
E 724, MITEBFEIN 0.55 um AR E R SRS e] 0, FREDR SR AL
TP EBMALFD DL, HMEREE DR, RIEFROIL-PO050, B
BRAKIE SRt RS ZMN. Sa BT, BT — 2 RE AR E A SR R
FHFE. %ML AT  CTM R B 124t 24 LIsolr N aanae 1, oA
R A R (AMIP) AT CTM 8RBT LN ER T 25, AT A
T 6] SR 2R A T R B B SR A R R, R BB R R AR
CTM RS R W4 8. MIEE MR SRR, AT IR B TR AW
SeE R SURT S R IEEEN .

8 £ X W

1 IPCC, Climate Change 1995, The Science of Climate Change, ed.: ). T. Hovghtan et al, New York: Cambridge
University Press, 1996, 572pp.

2 Charlson, R, J, I Langner, H, Rodhe, C. B. Leovy and 85.G. Warren, Perturbation of the northern hemisphere
rudiative balance by backscartering from anthropogenic sulfate aerasols, Telfus, 1991, 43ARB, 132~ 163.

1 Kiehl I T, and B. P. Briegleh, The relative roles of sulfate aeroso] and greenhouse gases in climate forcing, Sei-
eree, 19973260 514

4 Boucher, Q. and T. L. Andersan, General circulation moede] assessment of the sensitivity of direct climate forcing
by anthropogenic sulfate acrosols to acrosol size and chemistry, J. Geophys. Res., 1993, 100, 26117~ 26134

5 Langner, J. and H. Rodhe. A glabal three—dimensional of ropospheric sulfur eycle. J. Armas. Chem., 1991, 13,
22~ 263,

6 Chuang, C.C.. ). E. Penner, K. E. Taylor and I ] Walton, An assessment of the radiative effects of
anthropogenic sulfate, Jf, Geophys. Res, 1997, 102, 3761~ 3773,

?  Feichter, J., U, Lohmann and I Schult, The atmaspheric sulfur cycle and its impact an the shortwave radiation,
Clim. Dy, 1997 13, 235~ 246,



N

4 T ® 5 F OH O R E

8§ Penner. I E., C8. Atherton, J. Dignon, 8, J, Ghan, J. J. Walon and S, Hameed, Tropospheric nitrogen: a
three—dimensional study of sources, distnibutions, and deposition, f. Geophrs. Res., 1991, 96, 959~ 9H),

@ Peoner, I, E., R, J, Charlson, J. M. Hales, M. 5. Laulainen, R. Leifer, T. Movakov, J. Ogren, L_ F. Radke, 5. E.
Schwartz and L. Travis. Quantifving and minimizing uncertainty of climate forcing by anthropogenic acrosols,
Bull. Amer. Metear. Soc., 1994, T5(3), 376~ 400,

10 Penner, 3. E., H. Eddleman and T. Novakov, Towards the development of a global inventory for hlack carbon
emission, Aunas. Environ., 1993 27A 1277~ 12495,

L1 Chin, M. and DD, 1. Jacob, Anthropogenic and natural contribution to tropospheric sulfate: a global model ana-
lysis, J. Geophys. Res., 1996, 101{D13), 18691~ 18699,

12 Feichter J., E. Kjllstrom, H. Rodhe, F. Dentener, J. Lelievfld and G—I. Roelofs, Simulation of the tropespheric
sulfur cyvcle in a global model, Armes. Environ., 1996, 30, 1693~ 1707,

13 d’Almeida. G. A.. P. Koepke and E. P. Schettle, Atmospheric Aercsols: Global climatology and radiation char-
acleristics, A Deepak Publ, Hampton, VA, USA_ 1991, pp.561.

14 Koepke, P.. M Hess, I Schult and E. P. Shettle, Global Aerosc] Data Set (GADS), Max—Planck Institute for
Meteorology, Report No.243, 1997, pp 44,

15 FE KSEFFERER. L SRdiMd, 1993, pples,
16 World Climate Programme, WCP-112, A preliminary cloudless standard atmosphere for radiation

compuiation, WMOQO / TD—No.24, WMO, Geneva, 1986,

17 World Climate Programme, WCP-55, Repart of the experts meeting on aercsols and their climatic eftects,
Dezpak A. and H.E. Gerber (eds.), WMO, Geneva. 1983, 107pp.

18 i, FMETHECTEREMNRARERANER TEAERATHEMREELIE. 1999, ppl40.

The Global Anthropogenic Sulfate and Soot Data and
Distribution Characteristics of the Optical Depth

Zhang Lisheng and Shi Guangyu
(State Key Laboratory of Numerical Madeling fov Atmospheric Sciences and Geophy sical Fluid Dynamics,

Institute of Armaspheric Physics, Chinese Avademy of Sciences, Beijing 100029}

Abstract The spatial and temporal distribution data of sulfate and soet output ftom two different
Chemical Transport Models (CTM) are given firstly. In order to determine radialive properties of
sulfate and soot aerosols accurately, the complex refractive index of the aerosols at 72 spectral intervals
from 0.2~ 40 um wavelength are also got and analyzed. The calculated results of the optical depth show
that the geographical distribution and value are reasonable. Based on above data, a data set of the
global anthropogenic sulfate and soot aerosols has been established fundamentally. The data set can be
used, not only by the CTM researchers as a reference, but also by researchers who simulate the radiative

forcing and climate effects of aerosols,
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