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Abstract: Images from the Chinese Brazil Earth Resources Satellite (CBERS) were interpreted using a supervised classification method, to detect the
fractions of plant function types (PFTs) in the Pearl River Delta (PRD) region. The Model of Emissions of Gases and Aerosols from Nature (MEGAN)
was used in conjunction with new PFT maps to estimate isoprene emissions for a typical summer day in the PRD. The preliminary results reveal: D the
total isoprene emission is 1.73 x 10%kg; (@ isoprene emission has a marked diurnal cycle and the highest emission occurred at 14 :00 local time with a
maximum value of 2. 39 x 10° kg; @ isoprene emission displays large differences in its spatial distribution. The average emission rates of Guangzhou.
Jiangmen, and Huizhou are 4580 g-km “%h ™! 4250 g-km " h ™! and 4130 g-km "% h ™!, respectively, which represent the three highest values in the
PRD. Jiangmen and Huizhou are the two cities with the highest emissions in the PRD and have total isoprene emissions of 4. 60 x 10°kg and 4.29 x 10°
kg, respectively; and the contributions of the two cities to the total regional emission are about 26.6% and 24.8% .
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1 5|5 (Introduction)

HEREA LY (VOCs) 2 B /Y R E Y AT &
YL, EX R R PR E R, X 2R
BARACRAEEYW. EXRM 2R RE b, HH%
HeHy VOCs B m i i it 7 A K HE ik & ( Guenthe
et al. ,1995). Guenther %5 (1995) {4, &3k BVOCs
HEBCRE 1.150 x 107 g, (5 223k VOCs 4 HEi Y 90% 5
AR _HEMEATE R EeREHFRER AN 2 3k
BVOCs, 55 % — M 7E & BVOCs HER & BT 5 19 He &
R 50% (Guenther et al. ,1995). FF5RFEH, 7
RIEBRA BRI RIEE, ERIP B HF R
1 ~2h( E K E5F,2005) , 234k # B 2 5 6=
F. BRIk, o DX 3R B e I3 0 T B Y T A g —
RO RAFP R Y STk S At E AR

BVOCs fyHEL 5 X 8<% A R A #2E B 40 A
RO VIR, B N SME BOVCs HEHUR Wi B R J7 T
# A AH L B B A L AE. Guenther 55 (1995) # A T
BVOCs 2Bk Rl , ¥ AR B H% BVOCs HEHU#E
77K [E] Y W, 45 8 T S [RIAE 9% 89 BVOCs HEiX
HF, HEFE H 7 XF BVOCs HEBUR W BF 53 /Y - Al
FFF R T BVOCs HE Y, {55 T 23k BVOCs HE
R B 5 & % HE i & ( Guenther et al. , 1995
2006) , 3% 2 T AE B 2 i W T4 BRS04 28 46 19 BF
. X BVOCs HEk A R0 32 22 K FH 4R
SRR E R W (Klinger et al. 2002; 17 /2,
2006; Owen et al. ,2002). 36 JF th BE 4% il 38 B W <
FL5 BE 18] 436 5wl it T 3R BE ( Brad et al. ,2005) . BF5TE
GEIRRYT, W R 3 R R R U B R
HERCER W4 ( E K55 ,2005) . 57 % 0 B9 & BUK
HLaE (£ K I§E4F,2005) . B, 53 0 — 0 69
MEZERAEER, X KHESERERTERERN
WA 5 B O ) HE R 0] 32 B 52 0 B R R

BRIL=48 U 3 4 P 3 X, A R iR =R,
PA R E LA 2R B AR MR £, XA F T
BVOCs A HE ik ( Klinger et al. , 2002; Wei et al. ,
2007) . HE B HEA Y VOCs XF BRIL = £ W H # B ALY
FRMEALZRE TR, — B2 4 # BN FRE K
R VE Y 5] 8. 3R E B2 0 v [ K X 3k BVOCs HEK
WA T A 2 TAE (2, 2007 ; [F JE 55, 2005 ; 7K Fi
& 2003 ;Wang et al. , 2003) , {H X% T 38 b W5 A8 B 43
WRBHHERBABBEEN S HAEEFAT
Heik 2 595 BAR R R o, AR ME W RO 58 K=

SR E R A . ERPHEF (2002) X A 4R
BHEGSRR A HRE FHET T W e TR
RS EHERE 7 X HERCGE R R H B T &
A AT XA 20 A0 e 1, BORCR 45 KR IR
HEBOTE 8. 477195 55 (2001) XF BRIL = £ 90 = ZE R Fh
) BVOCs HEit 7 #4770 E , I 43 i T Bk M
WAL HE TS B, v o PR R A W IR S B A AT
T T A (E By T AR XE X X8R 5 B R AT S, i
J7 ¥R A SE bR L A b 3R AE 7E TR . A 9K 95 55 (2001) 72
R XL T R S 2 BE R VOCs RAR IR HE TS
B AN O B R A ROAR S R AR SR B BT
Fo A5 %of HE il R AT AP 2 5 L T i R AR AR K
X 330 00 4% P AR 308 A8 7o 5T 4 5 1 0 A B9 s 4 HE B
HWF, — B MG ESRAERET 24, LA ENR
Xof P A% AR EHE R B F BE AT B E , TAERIER
K. THATHFREIZEXMRIAZRAXT T
BT A9 AL FRAT R DA R AR BT AR TR L B R R
FH 2 B Al B A B 2R B R 70 (PET) , 8 T R R BEH
RAVH R R E L A B R IB AR F A+,
AFFEF A AT ER AR, TEBR L = M W3 X 52 38 &
3 B -5 R A A 2 AR XA DT IE A9 A 26 B 43 A, 18 iR
P EHERL X 5, X BRIV = 43 9 BVOCs o HE il & &
RACETE P& B R e A AF X &, B A &%
BH B AR HE R R R R X——MEGAN
( Model of Emissions of Gases and Aerosols from
Nature) , M B BRIL = A P %5 20 BE R R R I3 I —
HEfk, & 16 4 A RO 0T 58 1% 3 X e 4 24 M1 55 15
R ol 0l A 7 1k

2 T3 A% (Research method)

VBRI E % H 2003-07-12 HfEEH 5B H
UREER . KHEH®R L, VAR EEH.
M B X B AT & E S LK 1, BRI =

= T
112°30'E 113°00'E 113°30'E 114°00'E114°30'E 115°00'E

Bl BHUREMEEE
Fig.1 Model Domain and Surface Elevation
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A9 AT . B E T LAE B, BRI =AU R R
S JEH X 5 AR RN P R A B B L HE, 1L 7E 200 ~
300m Z[A]. K - 43 B A 4km x 4km, K X
A 78 x47 Mm%k,
2.1 RARBHHEER

AHFT R BB i) MEGAN K 4R Y8 HEA B
% BVOCs HEjiX ( Guenther ez al. , 2006) :

E =¢g-yp (1)

XA, E RHME (mg-m h ") ;& RIFERE TR
B F (mgem h ") 5y ERBEBIERET 0 £
=B IEH T
2.1.1 #EEHHEEF HIHMHRGRER, BT
M EARRE, ERMERS T, BIEXHE S EMA R
60° T 35 %% (leaf area index, f&] ik LAI) & 5 (424
T 92% HMEM ) EETBOLE R FEES
B (PPFD) f& %2k 0.6 .28 SR FE 2 303K 1B ol 14
g-kg ' X # K 3 m-s~' (Guenther et al. , 2006) £
T3 2R R BT AR R ERR L B S A AR
KRB EHFBEF ¢ 98 4ERBRMRK
( Kesselmeier et al. , 1999; 2001
Jeanie, et al. ,2008 ). Guenther % (2006) 24 4 T &
IE s HEHE B 7 R EYE B 8 0.1 ~ 100
pgeg wh T AR AT R R E I R R R
A HE AR 84 % , Bt T i bR RN B b S IR — 0 199 HE
AR 1720, FERR M 5 5 — 4 59 HE B L R i AR
i 2 N E R AW X Bk = A b X0 188 5 AR HE AT
TEMEE S EEA XM ERMPTE R
7530 BRI = £ YN & iR A9 AR E HE R 78 13,0
mgem *h™'(7.4pg g “h) B IR B9 AR HEHE R
FH2.0mg-m *h"(0.6pg g “h "), HEA MR
HEBCE F 9 11.0 mg-m ™ h ™", B4 i A ol HE ke BRI
FHO0.5 mg-m P hh, R Hb A AR A HE A TR
0.09 mg-m ~*h ™", Hi ¥k % (2001) 45 & B4 MM AE
YT 2 A o 4y A H A9 N A T M KR B R
HER A 72647 TAR S, 45 0 T 1 i A o R A R
TR 0.1 ~60png-g~"“h ™" &FFHARARAEHE A T 2
0.1 ~1pg-g™"~h ™" i@ 1F %t B Py 5 0 = 0 HE i g %
HH SR HRE B R B (SR AR BR 55, 1994 ; B AR 5F, 1994
1995 ;38X 36 ¥ 55, 1996 ; £ R F) 5, 2002; & £ # 55,
1999 ; £ KM 4,2003 ; 5K #] 55 ,2003) £ 3, HHTE N
C A I H. AT 5 B9 5 10 0 HE B0 3 09 B F o e A
HRAS 2R = A XA O S s AU Sh SCSCHR % T
HIL=ZMAWMBFR P R EH DB ARMA

Geron et al. ,

B 2% HE i 2 A9 4R 18 ( Klinger et al. , 2002 ; Jeanie
et al. ,2008) ,BRAMRE BA TOpg-g '~ h " H i HEAL
RSN (Jeanie et al. ,2008) , AL 3 Fif g 7
AR AR HEBOR R B9 Yy AL B, A< BIF 5T B R AR
PR vEHE R B T A T 8 9K B 45 (2001) B 45 B9 b v HE
BT Z 8 25 HAY.
2.1.2 FEBERF WEFR, B MESRE
I [R1 2 B A 96 7 35 B9 LU 9 T DL G U A o 9 HE R
P, ELX S v HE i B = A A E BRI R
1319, 7 SE B P 75 B0 BRI R RO M AT B IE .

MEGAN X &R T £ 2 i)z Kk, i &
JZ P9 S A% DA % BE BV A T B 1 O T T I B
T iR R, X 5 HE RA R A
A 855 0 B AR I T B A B, B SR TR 4 S B 9
B R HE AR B ER TR

YeE =Yar Yo Ve (2)

K,y ye v 70 31 2 5 LAL PPFD iR A K
- 2] EE
vp= Sin(e )[1 + 0. 0005 - ( PPFDm - 400) ]
[2.46¢ - (0. 9¢%)] (3)
A ,PPFDm & A ¥4 PPFD (pmol-m *s™'); a
ERMEEEM (F);¢ RLEN PPFD £ HH T,
AT LA PPFD KM EAM =B mitE.
Yo = E,cexp (0.08(T,, —297)) [ Cprexp(Cypex)/
(Cp, =Cpr (1 —exp(Cpyx))) ] (4)
A, »=[(1/T,,) - (1/T,,)]/0.00831, T, /)
B SR (K) , T, 2 H PR E (K,
E, =1.75,C, =80, C,, =200 RZ&K RH.
T,,=313 + (0. 6:(T,, -T,)) (5)
KA, Ty SR id 2 240 /NI EE, T BRARESR T
H i TE R B, S 297K.

Yy = 0. 49 LAT / [ (1 + 0. 2LAT*)*°] (6)
2.2 FRWHRER AL E
2.2.1 PFT WHE ARPFAEERBA, @i
fif Pk TR BRI AR R B9 PFT. 5k A 2003 449
FERE TR (CBERS) M ARG, KA HER
N 20m, A TE 5 X 111°57'E ~ 115°14'E,21°
58'N ~23°54' N, 35 45 K 7 B9 BRI = A P 3 X
(WE1).

FI A PCI Geomatica V9.0 % {4, 3% B W5 B 4 28
B J7 SR TR AR HEAT AR, A B RS L A
TR, RA I RS E A PFT YO (AR, 5
bR AR LA KR AN ) . R X TR AR A



44 FE UL . A B B BRVT = A YN Hb I B R B HE 825

[ AEL 9 2 Y X 3 AT 52 B BF A0 A 2, A OE AR PR 0
®E.

2.2.2 LAI LAI(leaf area index) 7ERT %S FIF A&
— N EME, E A IS 5 2R AR 4. A AT 5T R
FIM MEGAN-L BY%0HE FE 2 BUAY 7 A 1km x 1km
A LAT 8045 , i 2 B

LAI
5
4
3
2
S 1
= 4 I’ 3*‘! Ld T T
112°30E 113°00'E 113°30'E 114°00'E 114°30'E
E2 7ALAIS%
Fig.2 LAI in July
2.2.3 JE¥#H MEGAN FENSKZEH, G

a. famA

112°30'E  113°00'E  113°30'E 114°00'E 114°30'E 115°00'E

prreste [ T T [

1% 2% 5% 10%

V5% S PRl s AN 3 3N N M R N SR 4 )
(SWD) VR KM & B, B WRF V2.2 §2fit. K
FOKHETHERBS NEEHET 2 BRWE
B3RP R A ROE PR AT

3 4B (Results)

3.1 PFT 4%

ARFRMALEZBRE SRS H
(Broadleaf) . & i # ( Needleaf) | # /K ( Shrub and
Bush) /& HI 1 % 31 73 7ii (Herbs ) , Ho 78 81> B 4% &
B PFT B 43l 3 . 7ZERE 0L X B0, I A%
B8 25 R, N 25. 9% , B4 A 78 3k T Ak K F
BARA X, 45 51 2 R U4 1L 0 2R L X B iR
TERNHK8.5% , FEEPEKR=MAFMBLHMILX ;#
ARBEHRFEN 21.3% ,FRIL AR 1L TG B9 7345 5 5
KEMEMBERR11.4% , FEEFHE=/AFI
BRIL O —i MRS .

b. frtk
[,

112°30'E  113°00'E 113°30'E 114°00'E 114°30'E 115°00'E
d. R HATR
L

112°30'E 113°00'E  113°30'E 114°00'E 114°30'E 115°00'E

30% 50% 70% 90%

3 RIZAMNEERYEOMHERSS
Fig.3 Distributions of ground cover percentage of each of the four PFTs in the PRD

PET 734 X 5 I — M HE R RO S M AR K, R ik, 26
BT S 8 2 AR A A OB 78 I 3
AR R, R AT R A ML R IR LR 2006 4 Hrolk

BiESMTERE PFTHOGRE. AP E, TER
SR Ol I o N B N A L o[PS
25.0% \15.3% . 13. 7% , BN HHR BB RN
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e N 29 %

54.0% ;ML R EHE B, X E W HRREZE RN
48.2% ,FAXIRZE R 7.9%. WA, PEEER
T 4 IV AR L B R AR L T R B9 BB 43 B 19. 9%
16.9% \4.9% , BN FRMB B 5 F R 41. 6% ; ol
JRBIEHE BN, R B R RN 52.5% , HE X
W®ZEH20.8% . HILATH, KB/ K T HEERE
) FRARTR 35 5 SR AR R A B B AR W) A, ORI A
YE R LBR Y PFT B FAHESE.
3.2 B ZEHK

B4 4 W THEBH9:00.11:00,14:00,17:00
MRXBF R EHE R EE B BR, 7R
MHEBE BB H LR E MR S 2R B

23°20'N
23°00'N
22°40'N
] - -
22°20'N =

22°00N A

R R R

/(mol-km™2-h™1) 5 10

20 30

EREIRES, R AR EERB S ETET
FER HARLRRAE. 7ER | 9:00 B, A48 X 38 A K
PHRE S A 2m 38 B2 #RAR /S, F 39 4H 53 5 O 480. 45
Wem ™ 28°C , BRVL = £ ¥l 5 IR M O HE IR A 1.
18 x 10° ke ; i % B [F] A #E 5 , K B4 59 0 2m 3L 2 5
ZHE LT, FE 14:00 4 B 5 A 0L X 35 A9 K PH 48 5 AN
2m 5 BEY(E 4 F1 K 812.94 W-m 21 30. 8°C , At
RIL=AWR SRR R B &R AN 2.39 x
10°kg, B 4F 9:00 9 2 £5 % 4L X 38K FH 48 51 5
5%t BLAE 13:00, 36 BE 55 i H BL7E 15:00, 1 57 K
TR/ HE R A BLAE 1400, X T R®
IR HRZ I EH R LR a0,

= |
- -
" Wy
22°00'N Ll‘-'i !a.-&\l Y-

50

80 120 150 200

EH4 9:00,11:00,14:00,17:00 FF 5% X5 5 1% — K5 HE i iR &

Fig.4 Emission rate distributions of isoprene at 9,11 .14 .17

Mz B BF, 57 M B HECR A B A B
SER FEEDXKBANETEES & RK
FPHHESCERM HHER SRR ). AR 1 H
AUAEW, MR P He s R m, R
4580.0 g-km >h " ; 7L TR Z, N 4250.0 g-km >h "
Ly Bl LU B T AR R G A B AR, R R R AR
73 B AR 0 A R AR, B R Bk = A Ml X SR IR M R
T R A ARAEL X5 A B8 B A7 38 HERGE F 43 51 8
1510.0 g+km >h ' F12010.0 g-km >h " Bk =F b

X ZEME YR H % mHE AR 1.73 x10°kg.
BT T R TE AR [, B O 3 R % i ) HE i A
AHAMRKMESR, WK L PR LFES LI T# X
SO A HEROS B R, b 4. 60 x 10° kg, X BRIT
=57 U b DX HE AR B A SRR 33K 26. 6% ; B L IX.
ZHNE T TERE R 24. 8% ;T M B HE AL TR R &
BE, R 19.1%. A FERIL OB R MRS H 103k
AN LA B Tl & 3% B9 B 1L A 57 3 — 4 A HE
X4 MEAAEH YRGS RGBTSR EZ
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LA 12.7% , EoJ™ I B TTRRFRIE /DN
£1 HIZANETRESHHERER

Table 1 Isoprene emissions in the PRD

wn TR RS
1] 4250.0 4.60 26.6%
N 4130.0 4.29 24.8%
i 4580.0 3.31 19.1%
353 3630.0 1.94 11.2%
1y 1920.0 0.98 5.7%
g 2280.0 0.72 4.2%
g 3550.0 0.63 3.6%
wYI 2010.0 0.50 2.9%
sl 1510.0 0.34 2.0%

3.3 RERZIEHBEWE E AN

TS I G HE 2 R R B T R 4
W B HE TR AE R R/ANE AR, %
B3 AN BB SR AR R, BRI AE A K B 58 5 R
2m R BE 3 AR X R A . 3R 2
BT AR SRR LB, A B.C 3 S4BT
PTZRHER, AP Ll B B AR N AR B &8, 2 B4R 3R A &
AR R R RR A R AR R A R 5
THE 3 AR R R B R A Z0 A9 K FE 48 59 FNR B
AU R R IR A HE B L, 25 SR B 5 B
A~ NEH 3 A GHHERE AR, C 51
HeE i oK, B H 2R LR 1 5 B B, HE 0 K E
PRAE 14.00, HAH 254 18000 g-km *h ' ;A S HE
MEREAT C &, AR WH B IRRE, HE &
KAEAB R HBLAE 14:00, H4E K 4000g -km ~*h ™' 5 T
B S HE E &G, HEAR TR H AR, X d 8
7 WA A i B B AL R AE B B A MR IR
A R HE A A H AL ARE.

WK% ST 0 H AR IE T LAE L3 M
AR H 2 4L,10:00 Z #j 1 14:00 Z 5 3 4
FE 5 K B8 B B AR — 2 0 e HE i B 9 AL AT LR
R A (C S ) XK B %8 5 5 OB, o HE a3 4k
5K B AR R A — 20 4 R HERCR
R HALRRAE , (B B AR 46 3 3 /T K FH 58 5
B Bl 5 T R R RR B HE O AR O % K BH 48 59 %2
M. IR BE Y H 2R ALARAE W] LUE L3 N IR B A
EZAKR,ERR I AHR A B B4 FRE , 15:00 8 Bk
B KAE, 0 32°C ;X b HE B R A4 AT LR W,
T B A 5 04 HE R 5 e & R K PH #E 4T B
B EREEAMFENBLT, MEHFRHNEER

EWAE. ER, 7 M KA & BAE14:00,
BB AN 2 K BH %8 5 5 K B0 B 200, A O S YR B e v Y B
Z0 53X AT LAV BR , S5 8 — M B HE BOR 02 32 1R BE R K
SECE RN Sy AR
x2 BHHEIHNIHR PFT
Table 2 Location and PFT of sampling sites

AH B A A(30,28) B (30,41) C(56,52)
¥ - A 3.35% 1.02% 43.50%
M- 42.90% 0.81% 33.10%

b F N 10.90% 0.51% 4.94%

HRERK 31.50% 82.30% 17.20%

1E:A(30,28) : M4% G A A5 30 47,45 28 51, T Al

=
's
-
&
i
=
=
=
11
E:
8:00 10:00  12:00  14:00 16:00 18:00  20:00
LR
b -8-C
34.0 | B

—a— A

2m 3R /C
s 8
(=] =1
>

1 1 1 1 1 1 1 1 1 1 1 ]
800 10:00  12:00 14:00 16:00 18:00  20:00
A

1200 - ¢ —-C
— —+—B
T 1000 oA
S 800 -
= 600
1
g 40l
==
K 200 |

0 1 1 1 1 1 1 1 1 1 1
8:00 10:00  12:00  14:00 16:00 18:00  20:00

%)

BHS5 #EMNRERGERIK-EHERAOBTAER
Fig.5 Environmental conditions and diurnal variation of isoprene

emission in sampling sites

4 A E T (Uncertainties)

£ VOCs KA VRHE B9 Al 58 i3 72 b, oA IR
ZFERAUTILATIE.

D ERRFEDER R AR XA LERR
RBUE A0 7 8., bG8 4l 3@ 1 < B AL 3o AR
1 2R BOAE £ 6L BB O M AN R o — R B B AR
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29 %

IE AR UK A 7 45 R B A BB 95 I R 3 [X A B 0 A R
UL EEMESLE O E R EE —E K
EZ5.

DR GREUESMWEFEEZSR  h B/
SrHr 4R AT LU Y, K PH AR S A0 IR R AR R R
W HE A TRK B9 R 8. A BF 5 A o o ROBE TR AR X
WRF Jy MEGAN £z 5245, R 4 15 (A
(9,55);B(12,55);C(10,50) ;D(15,50) ) , %A=
BRMGEROIREZHTHRIT. R3 HHT 4 P EHKH

GREZMEGR. KHEHNMIRELE -69 ~ 178
Wem 22, 2m BEMIRERE -1.9~ -3.3C2Z
[&] ;M WRF T K HAX iR Z R T B R s, L
=BT, A AR ST A0 R 2 — MR 7E (100 Wem ™2,
ARG B w A, R 2 K 2 1 R TR A iR
=z — & & £ 2C (http://www. mmm. ucar. edu/
wrf/). Fl WRF AP R AA M REREMIL, A
MAFTANRIRGEATURBRMEE IR
TH O

R3 BRUHESEAER

Table 3 Comparison of average modeled and observed results

PN 2m i B
B/ (W-m ™) BUIME/(W-m ™) #2/(W-m™?) A/ C B/ C wE/T
A 519 341 178 29.2 31.5 -2.3
B 498 381 117 28.8 31.9 -3.1
o 487 556 -69 28.9 32.2 -3.3
D 498 424 74 30.3 32.2 -1.9

T WSROk B BHOR 2

3) MEGAN XS : AW REH, X
SR VR HE R A6 58 BB AR K B9 A8 € 7. Guenther 5
Xt At X BVOCs #5819 A 5 5 1 3k 3] 300%
( Guenther et al. , 2000) ; £ H#EEXTILH BVOCs il
BT EEBET T 100% (Wang et al. ,2003).
21474 b A B P R HE R R 2K A B X R R
FE MR B KR L3R 5 (Jeanie er al. ,2008). 54k, H
Al MEGAN #3207 + 5818 B 14k 2% [ N X A
PEHERCR AR, R 2 R BR T AR W HE B A S i
b R AR VR, JC SR 24 Al B X 35 9 A R T AR BT R
xR o AR IR 2.

5 %518 ( Conclusions)

1) A A o B BB AR R 3R = A U b X AE
B oA, 45 G SC M AE VR A, 18 B BRI = £ Wi b
X 4 FAE B AE A B S A% P B 43 A L Bk
F, BB S HBRR S1 1Y R R R 2R = A X R
R 25.9% , FE 43 TEBR VL = A A 30 38 T ALK
BARR X, FRH T M AR M E R, EAESE
SAMRMEEE N 21.3%. RS GEER
Z HBHFAN8.5% . B H W& 4> f FEBR L
=AY .

2) A E H 2003-07-12, | F§ WRF #1 R
EREEX AR BRI EMIEBREL—
MEGAN 24t S R WK 335, 15 ] T BRIL = £ Uil gAY
H A B I s B HE R R R 1. 73 x 10°kg. FR

W HERCE A B BB F AR A 4 1 0 i B 43 A 22 7
T B8 B BLAE 14:00, % 2.39 x 10 kg; 7 M L 1T
FTVEN R 3 R e P B HE G R R A X, O
HECE 2R 4 51~ 4580g~km‘2~h‘1 4250 g~km‘2~h‘l yi]
4130g-km “>h ™5, YLD R BN T A9 SRR 4 E HE
BB, H R 4.60 x 10°kg F1 4.29 x 10°kg,
Xt OH Bk = MM X5k B HE R SRR R
26.6% F124.8% ; H 1L BRI BRI AR SE R LA
Bk = A K R 0 HE O AR A X, X X R R
KEHER TR B8 2.0% .2.9% .3.6% 4.2% Fl
5.7% .

3) AR B 7 I 0 HE G X R B B9 B AR A
EFHLBE 4> 7 22 S 2 M4 6 MRS S 5 A
SR B 45 SR < K P 4 4 R 2m 3R B R B WA B
SR T HER B G B IR T MR B
SyAi s Fvk B T MW SR TR HE R M B 4 AR
ZE5R.

REMEEBM:ETTH(1969 —), &, #+, Bl&HK, =%
REXSHHE R LD EHFR.
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