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AR CFFLE 721 A3 1961-2007 EREEERAEE, ERTREE
RN ZAHEE, BrPERERREERFRENRFRR ERELMERZRR.
EXEFEHE 1 RULHHSSARBR]SEARRR, HITRAOEE. BAKEHK
FRAFHEURNBEBRSGHAENEWH. RE, RAMXINEETHEAR
TEXRSAENE. KMHES. HREE. XSEEE. BHiASARKEW,
ST AR '

(1) PENERSEESMHE 100° E LUK, 42° N UK, BihRERE
BEE, ARARLBHXANED. ER—XEA, KPETHERSBESH
WEHE, “HS” REVE. LEFHEEAR 5.5 K, LPEkmHENG
W, BILRRREE, FPRE, £EXRE, LHEABAETREATET 10X,
REBRAMBRR. (2) EREMFWHHELALRLAEZED. (3) KEH
BLH K 20 42 60 ERLEFHRE 2.4 K, 21 HELIKHEREHH 20 4 60
ERMMT 4825, EFBREEHE. (1) 47 FHEERTNBEBE DR
%, KHBREN 3. 19 K/10a, 20 #4260 FERZE 70 ERP YL T L EHIHA
S8, 1976-2000 FELEMBHIELABRES, HE 5 FERKEEME. 47 €M)
FEBERSFIE 2 KRABHRE, H—ALTF 20 H4 70 FHH, LL1975 FH
REM: AT 2000 FZF. (5) AR AENFERRLEERBATFH=
%, F—RREF LAY, XL SFEMTRERBHOER. BRXRELN\+
FRECFEEOREY, TFEREAHENBEORY, XEARSAFEMTREN
ERRFEEBERK. BERXEEFRGAER, XERRGATEEMTRER
BEX. (6) EBRSEAXEA GEEH =1 R) b rUFHNBKXE £250/s.
£210 n/s AR SHRRHA (BARE <43 n/s) MEH, SEAHAFRE
IR %R, HERESHH-0.809, —0.734, 0.788. WIHEMMHAKXRTHAR
HEHHEANBERERERNEHELEEE, Bl PEHTRAZERX
SERRET BNREEDHHE. (1) ZEEH, 35° N UEHRERS 5K
KRE £25 n/s AR SEAEEARAMX, 35° N LUEAHMBX 2 EAHX.
RSN ERA T RELSHXABERSERN - EERFRETAILE
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ML, BPARFHHRS, KNRAENTELRTORE. (8) MAKMEH
BUNBERSOMREBE AR EOEM. FREN, HREKE 0.1-0.9m K
Mok B 205 8 R RECAFI-0. 716, RGBSR/ RN FEO AL
EHHBHMEER. (9 I 5 4 (2002-2007 ) BHKME LF. BASTR,
HEMSRKOELTUED, Lhbms. Kb TFHRIEESSKRERs
PR R BRI, E5ERS £25 /s AREERD, *ERKSETHEN
TH, XRSBELFEASBENFEMHEENER. (10) ZAMHRER
M oy RIS RIES L, SEAFIINER, RNEABSREEERD,

FERFRBRFEEAD . Iy, BB I, BENFRRZRLSEBHERREE

AR R, HERES H8-0.420 F1-0. 387, FiXFT a=0.01 HEEHR
KErdE. (11) 47 3R, KSRELBELTFRENTRES ., FEARSERLE

H (B2 lkm £ 10km 2 [B]) KB HECREE, 1961 ER 4 11.9%, WH -

2007 E BT 51. 7%, T 4.34 1%, BAZXRLEKEZREREKR. HER
EH. Z8LER5FEAFFIMAXRES HIER) T-0.783 1 0.785, X
HE. (12) ERESBHOHEARES M A BNEHEED. 1997-2007 +4EF3
KPS 5B4TH 20 42 60 A2 R T 10. 7% 1997-2007 +4EF 5 H R Hitk
20 42 60 FEABD T 213 ANAT, BRETHHE 10. 1% (13) BERSERK N
AEEEEELFE AR BN ARCEREE FOERR NS Z—%, RAEX
KEAEEEREARNEY. HHEXRSEIARESANNAEEESFEEAN
HXRBOEET 0.773, TmBHT a=0.001 FMEZEHRBIFE, HKBAERRE
BB T KAA%BEERSEM. (14) it SASRNEEE O M ETHIYE,

ERIERF 2 AMEHETABKBRESERAZNHEXES, KW RFEERN
XM, W EBHMHEXREEHE 0.767, TEBILT a=0.001 KIfFEERRIFHE.

X@iE: & NESGHE SHEEE fAEERELSRE EREH KHE
5 KAAZEEE Bmis HXHT
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Abstract

The purpose of this paper is to investigate the temporal and spatial distribution

characteristics of hazes through analyzing observation data available from major 721

meteorological stations across China for the period of 1961 to 2007. The study

focuses on the mechanism of how climate factors such as wind, precipitation and

monsoon circumfluence impact on the haze. The paper statistically analyzes the effect

of haze to atmospheric visibility, solar radiation, sunshine time, atmospheric optical

thickness and urban heat island.
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Preliminary results indicate that hazes occur mainly in eastern China, east
of 100°E, and southern China, south of 42°N, with some significant
high-incidence centers called “muddy island”. The nation as a whole
average haze day per year is 5.65. Areas with more than 10 days per
year are the middle and west part in northern China, southeast portion in
Northwestern China, most areas in central China and eastern China, the
west part in western China and southern China.

. Hazes occur more frequently during winter than during summer.

The nation as a whole average haze day per year is only 2.4 in 1960s
while more than quadrupled in 2000s. This is a statistically significant
increase.

During a period of 47 years, hazes in China nationwide have increased
with a linear tendency of 3.19 days per decade and two abrupt change
points, respectively in the mid 1970s and after the year of 2000. From
1961 to 1975, hazes in China occur less than the average with negative
phase. Hazes fluctuate in weak positive phase from 1976 to 2000. In
recent 5 years, hazes drastically increase every year.

Interannual variabilities of haze days in detail stations can be roughly
classified into three categories. The first category is undulately rising,
such as stations located in the eastern and southern China. The second
category is a haze days peak in 1970s-1980s and decreased recently such
as stations located in northern China and near western China. The third
category is interannual oscillation frequently such as stations located in

southwestern China.
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The correlation coefficients, interannual scale, between hazes and three
wind force indices (i. e. the number of days with wind force f=5 m/s , f=
10 m/s and f<3 m/s) are -0.809, -0.734 and 0.788 respectively. These
significant correlations explain that the change of wind’s dilute ability for
air pollution does exert obvious influence on tendency of hazes.
Most of the correlation coefficients between hazes and wind force =5
mY/s is negative to the north of 35° N while positive to the south of
35° N. The distribution of correlation coefficients demonstrate that one
kind of sources of the haze in northern China are flying dust, flying sand
and sandstorms which often happens in the Northwestern China . Strong
wind is favorable for the floating dusts carrying,.
The precipitation impose an obvious effect on the increasing trend of haze
day. The correlation coefficients between haze day number and the
number of day precipitation 0.1-0.9mm reaches -0.716. It indicates that
light rain can also significantly reduce the appearance of haze.
In recent 5 years, 2002-2007, hazes drastically increase each year.
According to comprehensive analysis of the variation of precipitation and
wind forces ,two main reasons are found that the day of wind force f=5
m/s decreased and the precipitation reduced in the 5 years. '

Comprehensive analysis of the Shi Neng monsoon index I, and Zu
Yanfeng monsoon index I, ,the study finds less haze days in strong

monsoon year and more haze days in weak monsoon year. Significantly

correlation is found between the decadal variation of Iy, ,I.,,, and

haze day, the correlation coefficients is -0.420 and -0.387 respectively
which reach a =0.01 significance testing standard.

The visibility in atmosphere deceased steadily in the 47 years. The
percentage of the number of haze day in bad visibility day (visibility
1km-10km) increased. It was 11.9% in 1961 while 51.7% in 2007, having
multiplied 4.3 times. There were significantly correlation between hazes
and good visibility, bad visibility, the correlation coefficients are -0.783,
0.785 respectively.

Haze result in going down of surface solar radiation and the decreasing of
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(13)
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sunshine time. The average surface solar total radiation in 1997-2007 were
lower 10.1% than 1960s’; The average sunshine time in 1997-2007
decrease 213 hours than 1960s’, about 10.1%.

Atmospheric optical thickness in main area of haze is one fourth higher
than it not in main area . The results suggest haze has obvious effect on
atmospheric optical thickness. Computing the correlation coefficients
between the number of haze days and atmospheric optical thickness
reaches 0.773, far beyond a =0.001 significance testing standard. It
shows that haze thickening the atmospheric optical thickness directly.
With the increasing of the num of haze day, the urban heat island is higher
than before. Among 12 city’s correlation coefficients between haze and
urban heat island, most of them are positive correlation. For example, the
correlation coefficients of Shanghai is 0.676, far beyond a =0.001
significance testing standard.

Key Words: haze; temporal and spatial distribution; climate change; visibility

cumulative percentage method; monsoon index; solar radiation; atmospheric optical

thickness ; urban heat island; correlation analysis
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1.1.1 X
BETESS)E 2003 ERM GEESSZRMREY Y, B ERKE) £

KERAWOT AR, BOFHEST, LSRR, ATEAEMT
10.0kn BBRE, TANZWHBERE, 46, BRUANEES. RREN
REEH—BRAARE . RTH, E—RPAARRYTHR, ZRCRHR
A 1004 EHIRH (KRR THRE, BISREEATTHARBIL
K. EREARNEA T, ARENRTRAS, TER AR,

BEOBRLRE, ik 1-3 ARELES, —BRENAELANE. B5%.
A, EHEKZ ARENENRL, BRTHAHLEYS, HiEET
BB, TIARERTIRELEA, M 0.001 #OKE 10 Bk, T4
BEBKAZE 0.3-0.6 Bk A, WIRE BT H BT BRY . BT RL. RE.
BN TARNE, REHEKRKOXLRE, ANEEEREHARER
.

R ENEOE AR, nEEY, EERYREERYSR
TR A IR LR AR Z H B . T U0 AN R R TR
BB REIE, XTRERE 10.0KM RIS, HETR, FRATSLEE.

BBRL AR THRESLRHE VNS (Haze),

BEH—HRAAR, MAKEEENHREENYRETHOERE. FLR
SEIVE, BRESNBEORSTRT. R ARES FEMT T #— S0,
HRERELN, BRI MASEESSFRREREA RENENEN: 24
IR AR SR, RRAIRIR S, H AR AW ER T AR,
VBRI SBAE LBEEAL, 2P BT 10000 AT, SixEIEKRMA
 REABERRRERONERBRYE. S5 NRERDAE, HUKE
B — A RS S R R AR T K SRS R R
1.12 RHIBFirHE

(1) RUBHEHE
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REBNEN, EXH5TRAENLHIERERS NS, B4, M. %
DEH LR BRIE . RADT.

PILHRAALOEEE

2. BEMKEREROTERRAHRINKESHREEE, IR
JKFEBE WEE A 1. 0-10. Okm LAY .

B KERAMNTLRSHIMTHEST, EAFELEMTF 10.0kn
R ERRE .

O KBIOBEESSR, EATFRILEANT 10. Ok,

B ot BPWIRMBHESD, HAFELEET 10. kn.

BY: BTRABRELDRE, FETHYRME, KFELEE
1. 0-10. Okm BAPY .

WEFHBRUBRER :

8%, BRAGKIKE HIRRM, RHREBHLEROUA: HHAR
BB, |

& TAKEYBUEE. 46, BRYAAEES. SRENTRERS
REEHEL —. | |

KR —SORBHRASHE, BARMEEEEE, RERHE, i,
HEARRLE, WIET LB,
B EAMRELEE, ARMESHERARE. FROEES TR
EEIRLMLM.

Bvb: RSEM, — % . 7R RBEL L3RI ASREER.

AEFHRAAE N REE

%, RETAPARBRATIROBHNT.

B RETARRAMGAR, HAREES, ¥OmBhTEs, 25
WiRE, |

R RETHA. TFERAMK KRS H K RIS B2 R TTRA

B Rl TEMRANPE AL RRAVE, SRSMRIER TR
f.

By RETARIMELDRRKE, HRLEEETR.
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B WREKSEEHRBER T RROEET, —RERRHLEE L.

B BERTOSERNTROES, —F YR L.

W BERTNAE, EEREVERTER, CHRERHIREY Y
®.

Bl —RUAEERBREMIRTEET, SHANREEEEASS
R

5P BEERRANRIEMT, KRHRESTUIHREN. AR
Wi .

LR T A 2 M. RE. HBAHSKE, KBMERT,
S R A P BT B . (B TR R R, H HRARIA
0 R E T, 7 AR AR B A ST — e R AL OSSR T LR,
B RAER. RTROSRLIT, BEAKRD ANEZHTHR.

2) RABWERIFR

HFERBG BRI, BT 5RFORTUSRH LIRS LB LR
&, BRI, WRT. L%, Bh LSS HEEN, BILERTAD
BRI, B BB TR — 1 BRI 6, b2 Pt s,

MER B SBEOHMEERLEFNE, BireEERTE— .
— AT RRIL  R A — AR, WAEWL, GRS LS T,
HXEREATET 105— 2%, MXNEREAT 60U NE, HAEEE
60%-TO%BT AT A B BT EHE, WEHERTE: LR AR
SRR UHMEEAT T0NE N EREE, HMEEAT 16EHE: ZHE
SE AL, HANREAT 10048, AT 10%0&. Hi2AREHT
REBRKENNARTELLR NSRS STRTR A RSN 8
EAORRBR BT RE, R ARHEIE T S0%AT AR i VL EF SR S5
BIRE LR B IR S E W, HIRHERE KT 90%A KSR LB 5
BB BRSNS HE LR, MDA T 80%-90%2 [N Bk
WEEH SN R EBAENRAYERE RN, B L EREN%E
&, BBR G UARRHE /N T 85%EF A A IR VLB My S B0 8 T RE A
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REGERK, HIEREXT 95%0 AR IMIE RN F B AR BUREE
Bif), HXHREN T 85%-95%.Z i (X IR MM EMEH S BN e AL BAL R E
MENREVIFRERN . BE/LEGFHTEREFRIRRER TR, UK
BRI SERGIRIR, RHTTFNRREEHAEE 80%LA T . RNEKBER.
PR, BUERROREG LD, BRARDEESRE, HANESR
EHFER R BN EE, EELSHLERSEM, HANE, HAFE.

£ 1.1 AEABFHHENE. BE. B

x L7k 4 1
WMO & B I B <1000m, A&
HHEEEEET 100%  HEECES
266 & BB HEE 100%
gE WA 1kn, A3
WMo R & BB = 1kn, H X E B
BEMTEANAES
g2 £ . ¥ <1000m #
ke, 1m80%
WO & 5 WLEE 1000-5000m, X
B 0L FE <5000m
782 8™ B 7L £ <1000m REBL=95%, % <100%
(RBMARFE BB RE<L000m, FAXTEE 88 WA =>1000m, HIXHEE
B R H RS
iy BEREEE 1005 BL>95%, EH<100%
(KB ARE) 85 W.BE >1000m, AHXHRSE
5 W B <1000m e MEBRHE RS
o1 B95% L
AMBERF S RAEI000m, HIXHE B8 =1000m, AHXIEE
AR R <95%

iy BEREEEE 100%  BL=>95%, @ #<100%

5i5h, KEREN, BATRERR, ELETR, BRMKRED MW
REEE, BERKSRMAMTHKEH#TER, RUECBRERNE BENERXT
HFIFFFE LR D .

L 2BIARERAZHIEX
1997 4, HERBERETURER. SREE. FoNREZYHABS
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EHROBNN REHRERIMP R EORENS, BRTEXHRE, A
X KEAS B A%, HWREKEASLAH LT, FEXLMMRT
BEBRZNRE. FER, SHEHNERLIEFRTRE. B, NEZ
B4k b, BRI AR EREE . TSRS, BT UL L.
BERAELRAIRBRT N —HZENKEFERTRL.
RER—HREHRS, SHEELEEL. BXEIEREATHER, ™
BONEREYWE. EARSFIRERR, A%, B, AELHER
RO F K38, KBRS R A LA, B FRRE MR AR
mT.
KEXR—HERBRIAL, FEEFENGRE. THRETEN 1952
FERBUEE I, LB AT ASET 4000 A, JE A P XA 8000 S A
T4 WHO M — R MR, K2 K5 Y B ™ E /Y Brunei Darussalam
K, 2003 SEARFETENHRMBRAS, EH. ERRESY SRS
SRR, TRARY, BIOURRGRT AL, FEERRSHmME.
HMSERE. BELAY. BRERT, BEERENERS AXEHTER
MSARIS LB, ERGTARBMAMOS RESERNFE, BRI
AXMGRRREAFRANEERS, ERERSP, BTFERETHHASS
BIRABATRABRA, REREHRR T2 4 HRT L. FrEREMma
B, FRER. TUER. ER. TETKNM. R, RS,
o, BFRBEFHEIRRENGEREERD NBE—RRE, LRARARKA
SEEYIE . HESHEIERE, KEXSSBEHERNENEE, B
BEEBMRERER, FEATTFOEREO R EENE, T A%
AT, P EREARE AN, KEEES I RANIBES LB,
KERSYWIRERM, HTRLAR, TRAESRE. HRRATLE
BREFERARHE . KEES FBREDFE TR, KBS BT
AFRES, B HENS. TR ERD X2 SE A ERED: KBTS
HYHE, BATELHEYNPRRA A, SRS,
EERSEMT, KUBSETR, B RANE S E N HE, &
B SRR RIS N,
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1.3 B SMRFERR

1.3.1 B4 5w
B2 70 ERLKR, REFEHTFRRFBESRTERFN KRG RARL

BEXE, KERBEZEEREZFENEN. BN EEEKET RELET
RREHE. KEZWEAHKRERESTHNE T EERR, BSNBURHERNZEE
W HmsE T —Sin.

1995-1999 £, KEEHEFSERTHTRINEFLR (INDOEX) RAFERN
12 AERE 4 AR, EENEBLEHRA 3 ARE, BHL 900 HEHALR
RARERERAE, SZIUMEES! , % ABC (Asian Brown Clouds).
EERERMN ., XHBEARPELE, EHIKSIEFES (Atmospheric Brown
Clouds).

Okada K", SBKERZMR AP HSERBR . KETHLE 2
BN FRIREBBFERSP, ENNRENEW, RO TFARHRAD., BE
FULERB TR ER . BRI R PRERFERSPHEE, ATIZwWKE
WA HREEN Rl N FRFOFEMERLE, BREERATTRABRY), #ME
W ARRRESEE, BRYAS KD KEILERS LEFRIEZNEA.

Malm C "%t % E KK MER R MIESEE M T L2, Kerr RA™
BRTERENSBETR M. Sisler James ,F, Appel, William C, Liousse C
gl S RSERT RS (KRR, BRE. AW, TEE. REESHE
) fxHerEst. ka. RRERITTHA, BRT SRR ELERWHN
TR DL . Baik ™ A FI AL A BT S R R B R R B X R X R,
R /PMRBRYE R SBUREM K E. thANA LANDSETTM (Thematic
Mapper) 1 SPOTHRV (High Resolution Visible) 4Tk R A% (A0 0

ERBEMEWHTE, Andre Nel "Rt T KEFBRAN BRI A ik
BEEAEMNBURNE, TTRONERRE: KE. AREF. WERTFERE.
T.M.A 0 akymoba M.H. T apa n xa™BAR T h FHATH EFAKEETEBA
KPR ST G  E

XEFRR EPARB OO TRE, BEAREESHXEELENBRE
REAE R ¥B7E 110-130Km, PHEBZE 182-193Km 2 (] B THEKE, AREHT,
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SEAFHEETREK, T 40%-60%, KR EWHHL. T0HTRMLERE-
B: MM RERBRREK, S 60%-90% FILHE 30%. EERHTFHAKN
Huk b, REE 199 FHF T - BiRAEML, %MK IMPROVE ZEL M
BRI AKFE, KEMENRRETR, R T EMEXEE ORI, XE
EREMEGTRAZREFEE.

132 BRFE .

B, BANKENRN. BAVE. £F. BEAEHETR TR
Fo EEEPELULR. AP OHRMETEA, B EEEENNKE
AR MBI REAER.

(D AXKEHRMRFE

TREXRERANRENERRASEE. BE. B%. ¥, 28R ¥
LR, BL, RENER. dTHESIZROHERNMRE P ERTRIXD.
AR BE (9 K/ BA R GORL I R SR8 H AR 5, BIMLAE R L W X5 T
HIiie. |

FERSSE MG IR AT RAEENTTRT KESRMBR, R
B5 P, ERPHKE. RRERRE. BREMRE. FIRALEY.
RRERTREXTRM, NFENHFISBRLEERL, JKFELEIT 10
AR, FXAEKRIARNERARE RO URERE S BRKE (Ash
Haze). BS5ZHXHETREENAEEAK, KEFHAHXHEERBNE.
RRINK, —BAIXHEREN 80% U THXSRBNEEH BN LES LR E
A, HXEEA 95%L b KK IRMALEEN S BN RLR B IE R
fy, HXREENT 80%3] 95%Z N MR ULE M T B fe R B L
ERNENRESVIRERN, ERIELHRE.

HEEH— L0 RN2RENITE, IMESLV UL ERBESRE AR
Ao SBER PRI AR DXL Bl RAEBEER I —HX R R A
bl ZHE TR IR T

L RAFTRE 19931997 FEELFHRE NS EFM4THRBEN
NOAA-12 EEZERH, MfTHK LEEHEKRNGRY—BERT Y
FoHt. B4 THREE NOAA-12 LERE LR EANELRNYBERIFE, FIH
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XEREHETHENER. R4BGCEAP LA EH, 2B HAERRE
KB REERERST K.

EBRES ML LNKBERS T RAABREEEE. LA REE,
BisEg. ANHETF. SEBRBL TS Angstom BRI HEKRE
Bl SERETERECENBERSEMT T . ERRWEDLRAAUKE
REF, RRABROAFREETRENESR.

(2) HXRREMRTRG I

RRE. BAEFIH AT ENME, RARASTER X HE ST
SEMTEST 2003 FMABERIPRENMBERBHAO KD, BELURT
FRBBT THR ANERASBERIH IER SR T ESKERSHERAS
BEFMHXE: ERERIRESES, BRUENTHS. BEE. ¥HE%™
XF 2003 G/ M ERE TG 9D KIRSBESEAT T 2047, B X KE W PAHs
BRI AR T KEX PAHs ZBRYUBL REAAFHEEAKFH
PRI W,

) FXKBRANKSESBESM T

BADEEY RN KESRFERT TR, LS55, xEE
UM, BEEEWES | RE™ , RiggVINRE, RS T 5
L =AMt X S KRR BRRHET TR LT, BEBIKBER
. FRU. BRAH—REZ 2R,

MEABRIABRUNBEAE, FEETEEESRERE, NEFRE
BKANAE, SNMKERZMOBE, TEZWEERUEAEE. s o
MRREREER, IRKBEBRSWEHENEE R, BAKXSERAE LR,
X EAERTRAEBBRARSEAFRE T — 2R MR .

EXRBERMELBRNE, HFEEINKEIRSITREER, FRKELE
PREBRYORE. #m. FRERELR.

(4) FXREKBNEERBOEENE

EXREXEAENZWHE, BAFTRDEEETHT. BRECITTE
FMARELERABARKRERSKXR, RAKBRSNERES Ph: RE
UMK, EXERST, PLIKEREWKSELENTIERT, KKELE
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MY SRBRIKET %, EERERGEBRNETHNE, RESHET
SRR R TR SRS R0 R N F RSB T RERE 56U TR
AR FEMHLEWHERY. ERBERIF, BRVBG. KRG SHRK
V% Gt R R AT T it

EREMANGREEWAE, GEME R KET ORI AL
WU UUENLE. RO EME, TR T ASRELRORITREN
HHRL R,

EEHRENTE, REBREME T RAROSS, BEERE. HTOAE
FEEERZNRE, RE THEARSLEHRARERNRERTREN
HIER™ . - |

F4h G RFEAR Ky — BRI E th EE R Bl

“BR= AR B LS KARENZRR” THT 2004 7 ME
BEE. 2006 FERXEAEMPFRRBHRIAR “PRAIIBEREEUER
PRI heEF I

1.4 ZRXMAFTERE. ABERLIFHA

EAZ2EXNERAZMAREZEPEULR. ITHAPLBFIMEHTHA.
B2, ¥ TFHEERSHSESFFERRREAFE, BiTERENCHH
HRPREAFENER. Ik, XRXETLERFSIZNNEN (£E 721
AN 32 4T FRBMERRTE, Hxt ot EOE RS20 AR IER IR
FRASHTRANRE, FANENREEASHTBEETRENELE, KHE
. KEAR¥EE. RERNEHZWHETR—PHORIT.

141 ARXMFRAGFNEENR

C ARICENTEERR U R ST RE, BUEPEE DB RFS,
SHFPEERAZBSREI A, FUMAEMEAZAI TG E, FTAR. &
K, ERARFURERNERYREBHOEW. HRAEARXRLE, KM
| KAAFRE. RBRNNEEREW, ST —RRE.

B, WEEHELE 71 MERER. EHESRI 19612007 FHE KM
KR, MK BERLE. BRI, BESRE. B S ERFER,

9
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X e TR, WEBRBETHEMHXKIEEREH, 85 98 i
A9 1961-2007 2E K PRAES % 6L, 100°E LR 578 /N S 19 1961-2007 EEF 4

. WRRIEFEEESE, 1961-2007 & HAE R EFRIRBEIRE 5, FIKIEE
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