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The Development of Satellite Meteorology
—Challenges and Opportunities

LI Jun''? FANG Zongyi'
1 National Satellite Meteorological Center, Beijing 100081
2 University of Wisconsin-Madison, Madison WI, USA

Abstract; Meteorological satellites and satellite meteorology have been developed into a new era today, this
paper overviews the role and impact of meteorological satellites in atmospheric sciences in different stages,
as well as the challenges in science and technology to weather satellite programs. The science challenges
include improving radiometric calibration and validation, developing fast and accurate radiative transfer
models, assimilating atmospheric water vapor and cloud information from satellite measurements in numer-
ical weather prediction (NWP) models and developing the advanced retrieval methodologies.
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1 HRIMRRIENKRE

1.1 ESSSNRBIENER

L1l BAARLENHLRE

196044 A 1 H,EXEAHTHE-FRRLE
“RBH”-1 5 (TIROS-1. ML SA W B E) , HIK
RBERARERSARAEFTENZENTESH.
Ml S PR RIESH LR, Bk 1965 £ 7
HeH,BHREHT ORI HIE, XETEY
BHCHEBYRGEMASE T WERAUERR
HMETREEA  FERERYA TE. UTERES
Pt R — B LR, (D “BPH"-SER/E
B ERRE (APD), RS R RE
— G E R TE B 3B A B RS IR L
HEEER., APT AM#EBE NEEREMHERKE
HBRE"Z— 5 (2) “BF W79 R EEH
TEREA Al iz o7 2SR 4R w1 R B PR AR AL
BEIEXT T &, AT &7 46 7 B B8 8 iz 18] &5 DL &
(DFIA KM L HE, BRkE TR B KEAGETEAH [
P A St B 20 2 B AR 1B, X RE R R T il A ek TR
B, R o — S5 3 K ARt R 40 T A 44,
Horp a1 55t 2 A A8 A5 3 & (World Climate Re-
search Programme, WCRP) ,

REBPWRINLRTENE I PRI MA
& DE—F M7 (TOS), X & TET 1966 %
1969 4 [B) & 4, fim 44 2 “3L§% 7 (ESSA, 35 8 i 1
B)-1 8“9, AR mRL ¥R E A (W ERM
NESDIS) #1357 . [Aif 3 HF 41" (NASA) ik B &
T—RFI“W=”(NIMBUS) £ T , & J& % R 51
HEEHNZ —REFARRLF RN T EEARGN
REAAHZRI TERDMAT A HEHEAR
(B0, ZRARE BB Bt R B R R 4
AR AL L T AR ST M 2D S B 2R ) . Allison
ZREMEART W "N RA T E LS HF
W, ‘“Wa"BLATRER % ERNRB, A TERE
BEBRB WS PN AEE 7 EA. Hass
HEULHWBE T WKL G K
5 b LSRR B A BT R, [R) B A O B TR
BV RE T EREERA W= "R .

‘ME"RIIPERERKRERBRTHN LK.

SRR KR 2 /A KKK BF R E R4 (COS-
PARYH A — M AT E., EEKSERKKIR
R 2 BRI B LK B S [ BR BT R 4, COS-
PAR S5 TAE4H (9 17 B AR TAE AR % 51 H
F) T ORI R GE 30 43 1 RE T K i, o R B R
YT BEE T A .

BRIV TURY B RAA W 8,
AFEEAR S E W ERICRBREHITOITH2
BRI BRI, ERESE LS EE A%
ARG, BEHELFEN RN LR,
ITOS), ZRI K ERAEMA AR REEREE
BE—FTE . 1970 48 1 A R L 71
RERIIEE CREFE PR MBS ESEH
FRESF TR, XA =My L8 asEst
R EHES S TE BEL, NTER gD
ShE XER., 1972 48 10 H 15 H & 51 B9 “i# f -2
BENOAA-DM zE W F M AR XEKR: ER
EELEFEHRNERURZEE RS PR
BT IS . BRI LE A T
BEHE. A R R R E I 3 9 R gt
(VHRRZRGA W KM R R, TR
— KB A 1978 47 10 A EEE “E P 7N
(TIROSN) DEM A IFIEH . “HBT BN B K
BAR G — 0 DU A e A R A
(AVHRR) ., HJ5, RRMEF R — 4 5 8 8 8 R
G, FEEENET S HERES 1.1 km, UTF
HERZNEBREN EZEH I (a) 0. 58~0. 68
pm; (b) 0.72~1.1 pm; (e) 3.55~3.93 pm; (d)
10, 3~11.3 pm; (e) 11.5~12.5 pm,

FE 1964 4 R0 o AR 15 R R RS0 2 5k I 4
ALy TAEESHBFIME K MIEIBERE B, UM
LRBETMEXRE T MIHEE. King™ #
Kaplan™ # A L &2 315 B B -5 W WK E AT
KERM 44 . King IE W & 24/ B0 1 43 48
KRABRB IR R RS AL E AR . Kaplan
) 8L 32— S R R ) AR U B AT B, O R 4
B BRGNS . REELTUEE RSP S
B B TR B/ S R SR B, B B I % U T LA AR 38 /K 9K
9 & SHRFIE R B8 . Hb 2208 1 U AT LA P 41X 3
FRRAG T BB RS ILTEEBHK., Wark
SEURBTHREANTERBASBLN T .

KL DERMAHAMENKRSE LITH B 8E
. WIRELWEEBENEEN KL, FEE .
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(D EWFRBIMBPE KA X (2) KEPRIEHR
KR4y AR FE T A (CO, , H, O, O;,), F
JFH 336 e Xof MR A0 4 A SRR A U B AR T LA 3R AS R B R
k. IFRRAE X AL T RO B L, AR TR
ARZ EHEES (FEAYEH S HERR A B Rk
SRR 5 1 SRR R X B o B O R B
OMAHEERBRATENEHNGERE. 228
W B B A X, AT AR KRR B BRIEH MR
B 1969 FE R TH HIEARIS) , E 11 pm B
HIX W F 320 K M REE, 76 15 pm B9 BRI B
W 210 K M2 R HES . BEGESE K
BB PO, BRELFEN ETERAR
ERAREN LR KR, 58 55 B H I d & KSR
P AR AT T AR

0 5 B 55 — AN IR Bk O Bk S IS R OB T
FMAZEERNKERBREEEERL. BER
WETFOT —AFLBHEXK D REAEHE
R T i ST R R MRS R '] R
T4 597 58 B IR i g B Y RV R R, 0 B R IROR AR
BEERIBC K EES, Bk S8R HEM YR A X
KW R, anR TR 3 8 ol B i O ARGE
BT E X £ B i TR IS A R T W A S 5 R OB A
BHERBEBEARR. HELZRF FHEFBEBRLIER
R, A ERAN LITEE R THYEEN -2
KR (10 km), #hoh, MR E BB ST ER K
BANREAMN. X3S BOWN 2 &K 58EHiCRAM
SLHMPBRELERAE—, HITEEIIALZS
43 BT 70 A e M B0 R SR A

f# FH 1969 FE“T = "-3 S M T B L5 i
2 (SIRS) , Wark 210 8 K L o) # 2 3t T 3R IR
%, SELBHESNEREBE LI, REHWRE
R RN BRBREE N0 LK — L
. HTFRHERE 250 km, B SIRS KM E
BEWER =M TH. Fet, A F SIRS REEWEH
BIETHREB . AMESFZREZRGRETHKX
., REH LR, SIRS %k ik £ 4 XS #
WM KRB AFE., ETLERH—AHIEH 1969
5 H 24 H,SIRS ¥ 325 B 8O B AL 55 B Y
“TR=”-3 LB TFHHEN RIS, XE—§F
BRI SRR HEHF MR LT HEG cm™) £
SR T WAL .

B 1972 B AR E — BB DR TR B R,
AFERE 25 43 3 2R (30 km) FI7K S 77 1A M 42 49 3,

XEFREWNE-S 5 HBULHE, ZLELE—F
VEZEEN L 3 i 1 7 38 8 41 SR B R 4R 48 AT i (T
PR, 3R Al — R LB ARSI B B Bk AR =
BMTh. ZHRBEZERESBFH MISA RN E
fhiyME— R, ITPR FEBINBRE Tz 8 KIR
FEFR IS0 , 78 950 UMb BR K i SC B T 3 BLAU , AH
ARHE R BE 250 W L1 ¥ H =1.852 km),

‘Mo’ 5 RBRTHE - EFHEEERSRSF
NIMBUS S8 3 Y6 1AL (NEMS) , AU 83 F 5 A
BEHERKEHEY . NEMS EASTBERFE & E
HEHEFEWNEE S . A1 ITPR, NEMS LI K& T4
BESHURBETTRANLERN . GRE
N MR B B0 F L AN SRR &
S HT RE RS B AE IR RO R

% 20 42 70 ER BB, ATEAF
F 4.3 um,15 pm 1 0. 5 cm =AW Wik B AT LU 3R
BERMBERRRE, MHENH="-6 LidEk
T &5 3 A A S W X (HIRS) , Y #8 8 3%
4.3 F1 15 pm BN, [/l B3R #5481 39 4
WML ALUKE 0.5 cm WEHIER
(SCAMS), HIRS B T s W AL AR, 3L
RT LM FHBHEM, SCAMS L BA R KL S,
HEKEAPRRME, HIRS KKK RN LW, F
F 4.3 pm SR BERLE A B0 3R BN RLE T 3R &
RREMEES .

M 1978 4R “F B #77-N(TIROS-N) F #4,
WL AN 553547, TIROS-N ## 4 HIRS #
MEEHERN A E MSU, A TIEREY L0
Pk, JUBHRARRERE. HPash Rz
HA 30 km #y/KF 40 B, %8R = R 150
km!'™ ELTAMBRIE A BRER B R T2 b
S 12/ P NEZEER IR, FEBEENEBE
R BT, BB OK 4 B 250 km'H, 5K
2R MR ZS BB A E, TIROS 1 %5 X 38 IR B8 3R 48 1 &
WENAN 1L.5C;HXBAN 2.5C, MK
X R ARER BTG IR E KPR ERET
PR F BN ZILEATEE BB ER, 57
SPRR RSB RE BRI B 2 51,

TR T TR (4§, TIROS-N &% TE#E
2 NOAA Z#H K “FBFH”-N RFITLE. (1) 58
i AVHRR, IR = 2R XS E S, L ER IR
FEUS) SR e i 2R T A R T DA B A A B
U5 (2) Bpkdy HIRS(HIRS/2), AR R E LR
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BREEN; (3) RKF4H%R MSU, RE = X #Y
BERLZ; O BHRERS; UKGOEERTER
(SAR) %28,

YETH NOAA M D E#EH i 9 AVHRR
BEMT— 1.6 pm FIEHRXS = HMKE) F
HIRSGE & 4k 42 B 0 2 A A ) LA B B 4> S5 5 1Y
MSU (AMSU) (I 50 km 7k 43 ¥ 38 42 {1 V8 3 B
LLFEMAE ST VLA 15 km 7K P43 FF 38 5 13 E i 2k 4R
WAL S, 1998 47 5 AL Ll s, | T H
SR KA B I BRER X (OF &3 18 . 3F 37 M K 4 3
BR)GELT FRER R KT 2 BRI ELRN (REF
MK 3R B R AOEES R, RET 2 KRB
TR LR .

3 2011 4£J8 ,AVHRR S8 B /o By Al Lot 4r
SN ST A (VIIRS) U, NOAA RIHf &
%% JPSS £ %, VIIRS E, AVHRR fr €5 E
F.EEEERKFESHERRET H:400 m vs. 1
km), 338N T 22 ANEE. VIIRS BB & S 4%
MREEMENEE . BERE.ABEKR.SE.5
o HUTE ST IR B B vk g Kk £ . HIRS
B BB T R R AR 2 (CrIS) EMR . CrIS
R—EER/RBTFHMN FARRERSR.BEH
K OBEEREMHBREEAIMRENETXRRKRE
1K BERBHERHENG 2 TR ISK, AT
B E) ER K, CrIS @6 41 BB 5t i B AR 5 I B 2R X
(ATMS) Bt A fi FI, ATMS 1 £ A Sk # 8 AMSU,
ETFT—RIEBEFEFHDT M. KK METOP
Y PDEBHAELUNKENEE S, METOP #£# 1
LT MR ASARE I F 35 L (TASD 1 AMSU-A LB 5% 3
1B BR& X (MHS/HSB), CrIS/ATMS &% T
YEAT F %38 (13:30 L FH$11E), IASI/AMSU/
MHS ¥ TAETE LB (09:30 FREHUED .

1.1.2 ®R#HAFTZiR

EREWHNATERELETE, — K2 RAM
KHERLHEDE, YE S ELE 600 B 1600 km 2Z
&) S ) — 50 00 300 1of ) () B O 12 /B, 55— 26
i F A1 %5 35800 km Wy BRI 25 P&, A LAi%E
ST ERSEENMRSAEL.

1966 4= 12 1 6 H, F - PR HAFERTLE
(ATS-D) REtA=E. ATS 1 #EFRERA#ES
Pl (SSCOYW™ 4§ 20 s 4 REEB ER L — Tk & F 7T IOk
ZHE., ¥ SSCC %% ATS1 FEHI F Suomi
&) BB AKETEC 2 SRR ER TE

B SSCC g # £/ . SSCC = E3)iE B x 1 K
REGZFRHEEZABRERIRLERNKAEIE.
Johnson!® FE4r 18 : “IE 41 Morris Tepper B FikH
HoER [F) 25 TR A] LA BRI = 2 TR I XU 38
37, il KB T AR PRGE FF 56 TV, H B H AT
REVFRHE . B 20 e 70 FREH,ATS A
B E LN AERR S . HEEXABRBRFO
(NSSFO &R 1972 £ FRERA T = E s H,

NASA 75 it & 31 108 3 R 4 B ot st wF & 1

WEEILET R, ATS TEMAEEEAZEN R

8 BEAEARIEN BN NASA & T [H#
SELESMS), SMS Bl HFSX LT EMNE
A, SMS-1-F 1974 4 5 A & &F,SMS-2 F 1975 4F
2 QRS XPBTE 3 E L TE 75°W 1 135°W
HRE L2 XA ML EZEASTREEE GOES T
BRr o &, X B EAE (SMS-1 1 SMS-2)
% [FBEJS B NOAA GOES &%, A EHWRE TR
WRIBM T =M EE A (D /] RLFLTsh Ak
S (VISSR) M) £ 3658 BB BE 11, fE B 44T
ML bR A = 2, R BT WL KR 4T AR 48 . VISSR
a] W YEE 2 [B] 43 HE AR B 1 km, ZE4T 40T X U]
7km, (2) UF - NMEEHERSE, SREEAN
(WEFAX)ERES S P A& 35 K0 R R 1 B2 B 40
HHRSE; (3) FRUWE R L (DCS) fg % it
b, DX ST B B BT ) T 4R 45K B o e R B 4%

1977 4EBRZS JR (ESA) K 5 T 45 — B b BR % 11
BB Meteosat, ERER LK 43 HEER K 2.5 km Y
AL EERFIK 4 33K 5 km MWLM X A K
KERER, XEKKEBRTHRER BEN—
H:MEELBRGMER s EERREGNEEN
BENEWHRB T REREFENRE., X
1979 FRR AKX BRI/ (GARP) f1—% 4, =
A~ GOES fl— > Meteosat il J1 & 18, 1 B &) il 4 K
S WAFME. GARP HiZ R 5 KEMEZER S
(COSPAR) ki, R EREH TR E PR KSR 2
R,

B 1980 4F . T BRAHBHI LT
ZHEBE,GOES REHAE T KRR BEFRLEKE
BB 7 iZAUER PR VISSR KRB IN(VAS), B A
GOES-VAS ## 7 GOES4 L E I, F 1980 4E 9
AEHFZ., XEHMPEESS T EEE i
KU R g LW E NEER B 3£ 47. B
ShoRAARRBRE A XM TERERR 5% 8 W
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fi ) I SR 5 4 BR WA T BR A1 T R B R SR T R
21 5F LR BE T, 3 AS BB I 2 R P ke BRI B R4
BER. NOAAhENR T X & W BEHEFHE
T —RITE(GOES I-M) himbhfg s, & Bigi
TEEI194F4HIHEFWRA=ZMRBEEE
¥ GOES-8, B /G UFE W X K5 T GOES-9 3|
15, HARIE— R — TR GOES &4 .

HAT#H GOES BB IXA 5 1~ Wk K4 shi@
KA HEH S km, BB7E 30 AN ER— K2R
HH#,GOES EMRAHFEM 4 Bt # L E—/
FERRIEBUE RSN, BB R4t /D — K
HWESXEARBEBAIBEMHXREB. RERL.
HAMSEMEET ACMEREEIE TR, K8
5 HAT GOES BB KL, 2002 45, BRI EZ S T
MSG(BKMBE —_RBUESKREEOME—-BE, €8
WH—GEE 12 A1) W K405 B SRR HK
WAMEEXF 3 km, 15 TR —K S EAH,
T—f GOES(GOES-R)¥#EH & 16 NMHEEMN
BBRAXCABD , £ Ah K 43 B KA B 2 km, 7T K
SEAK A4y B Z M K 0. 5 km, 2B H AT ] 5 4340,
XEAR AL R GOES TEMMMEE . H
MEEDRM T GOESR A5 # Ik T & & ST H
£HES ,GOES-11 #1 13 fE R ARG T2 4 ¢l 55
817,GOES-14 f1 15 fE R %10 . H50, BRME =R
FIESS TR MTG R H KL ABL B & 7 §F %
BN, HE—-RBHOE, MTGC BB #EFELIE X
AR 2% AR A2 BLA RE%

1.1.3 ANAEFARLINARLEALY

TR EE, 2 EREFERN DR RS
RIME K 1994 EH KM ER G — 8 NPOESS (H
EMHVFAETERE) ARBRIER T T H
DWSS(EBi KRR TERLE) A JPSS(BXAMML TR
RY). 2010 FE 2 H,.2EHYHG T EFHWEERR
Bl FHIEDERE SRS, BRI 1994 4ERK
# NPOESS R4 itR#TEF MR, LIEHEBE
BIFFEE X FE TR L) . ¥ BB 3T R1, NOAA
¥ E% E (USAF) A H B A & ¥ NPOESS, X H
E B %8 (DOD) \NASA . #l NOAA S /EME R KX
EEEZBRALFAE D ERS. B NASA f1 NO-
AA L[F 2 3 JPSS,DOD fi % DWSS, #E 3| X
S PMAM IR 2N HET NOAA #H D E MWK
#i,JPSS A 4 5 THYEM 4 &, NOAA JPSS ¥ il
MR R T EMHAL(EUMETSAT) Wik #i k% B2

£5] (Metop) — AW LT B F 7 E 2R W
WHHELG. IPSSTEFEMEEMEBHEHEN
NPOESS #:£ % H(NPP) TR ¥ &2, NPP [ %
SRS ETE 2011 4 10 A, F & LR RBNERA “Al
RICLTHh R AR 58 51 41 48 (VIIRS) , B I 4 F B 2k
X (OMPS) , SG#F B R AR I AL (ATMS) , = Fil
HRESHER RS (CERES) Rt BlA#H THR KK
B LR (CrIS)”, XA LAy A s it 58 = e
25 Sr PR BAE .50 2N KA T b A K PH ek
R BH, LA RS A8 AL VAl 0 000 BT B 5R A 3% 42
BT , BRI RO AR B LB & 51 (Metop) 1 H B NO-
AA TEMM B H 2 b+ 8 8 KK B 88 (JA-
SD 25 M @i PR R EERN A, AR
BREEASHE EHEEXRRBERLHEES,
FCHEPI AR S A0 AT SR E R R 4 (EOS) L&
Aqua M KSR LSME M 28 (AIRS) K 8% & 5 8
NPP | CrISH#Y4.

2015 4F, NOAA I+ RI7E# — A b B3R 8 1k b 55
W TR (GOES) b {8 AT i . itk I 19 S i B 2
HERARAL (ABD , B K #b48 & GOES TEKI)
fE. ABIA 16 A %@ iE,0.59~0. 69 pm A WK
BB PR A2 0.5 km, HA B Be 4> B 2 km,
BB EBE SRR, THEELTLE
S54r4h— iR E M A, RE /A 4 iFE LB (F 15
38R —IE) 12 IE X E KRB (5 408 —1E) .
FEOBHEH KK 2 AP REX B E G/
240 1®) . ABI 2R 2RBEEBRH = MKKXES
B, 4% KREE# (CONUS) Flh K KRB HF %
M.BRMBE PR ERMAKEE XK. K ABI
ZON AT 4 A2 [ IR RR AN L E LA

01T EELARMWS L T EALAOHTAESE=
REMBRBILEILIEZTE, EMHABE LEXRES
REH AR BB TR R SR, KPR T E
¥ HIA K ABLXAE 16 3838 1 55 35 BUR AL AR
HLUEI, T R SR 28 D E NS A SRRy
SHMAAARSEERMBNE LRI KRR EER
B . HP Lo sb RS2 AR &SR I KK
R R H AR, 58K BRI R ORI K
SALFRA B K,

1.2 RESSIENER

19694F 1 A T H,ZBREAEE, REKT
WML X RAE T ™ E KK RS RE, Bl
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R R R R KV BRI A E A2 B A OB T, i
KERKEFMHE ABRERSEER . “BEANELE
REARE EHEREFRCHS BIRLLE N
PR TRESKLDENE BRI ME —REH
58 TRERNSE—2(FY-D W3 HBH s,
1.2.1 BuHidEEAHLLE—RE—F(FY-D

1977 FREL - FRBPESKLTE Nz —
EERFABERITR . 1978 ERAS KL TEHE
REFIREE, 1987 FR T, LA FA LW 58
#E NOAA TERBES. 198849 H 7 H,“R=
—EB"E B UE R B N FY-1A", “K=
—BRINKR T EESIL RSB, H F 2 EW
MY 22 2 B T WORL AR R AL, “FY-1A”
PEFSTHERM WAESG, EEHFAKKRM
HWHEAN B ROIEREERY. & W#,
1990 £ 9 A 3 B &8 “FY-1B” LB Ry £L Sh R 15 3%
BT, BT =8 BB I m MR &,
“FY-1A” “FY-1B” % ¥l T B 1) % iy &R B A 5 51 i
HER, 199945 H 10 H R F ML TSk W “FY-
ICPTE K TEHFaB TR ER, HKU#EEH
54 ANE 10 4, 200245 A 15 H R HMFY-
ID”"DE HEMmASH 7H2UE.

FY-1 DEMBRAUIE AW E T WL asbaH
EHT ENE NG, AHBEITARET S a5t
FAH L1 km, W EMFERN 10 LLFF, EBEE RN
AR Ea A 106 (RHF), a4 EHE 1K
(300 K),

# 1R FY-1D D& 10 @il Wi sh 8
SHXMBEMEERIEEEMFERAE, FY-1 5%
TR E 5 5 B 6 F & 5 1 X 18 0w A T
B, BRRETKHERASHETLENEHTMBEHA
A RKEFEAWMRELEIEFNWIEYS SEE
R R] AL AN SR ST 2R TR E L FE A
(o] A X T3 A2 A K B 45 0 4 R A L e TET R R Ui
WA FAREHBERMKBSETE R CH8
BAR B,

NE=5FY-DRELTERRESE ZAMH
WESLTE, BEFY-1 55K LEHARERM
MERBRMES. CAAKRMNKREZHEZNSHK.

RIBERAESRERRRET . - L EBZX M-

WRFFERREE S, ANTIEEB RN 2R . 2 XK. =
®ER.ZHRIEHRIHBENBRELES K.
FY-3WE—BEFY3AE F200845H27THk

F£1 “FY-ID"TE 10 B E 7 WR L5
AWEHUAXEENTERR
Table 1 The 10-channel visible and infrared

scan radiometers of FY1D
BE  HEAE/pm FEMHR
0.58~0. 68 ARz EKE
0. 84~0. 89 EPN PN E A S
3.55~3.95 K ARG Z
10.3~11.3 wRKR. AR HE
11.5~12.5 BEKE. BXAGERNEE
1.58~1. 64 +HRE K.E
0.43~0. 48 ke
0. 48~0.53 KR
0.53~0.58 HHKE
0.90~0. 965 K

W o ~N O U s W N

—
<

Az, HE_HEFY-3BF 20104 11 H5 BH.
S RS R, SSEOBUE AR .

FY-3 SR aMEELRHALE. (D KB
BB BB X H T E M B BEELRBERS
MR (2 XA S & B L EE.E 34
FHEMGETR LI E R E SRR TR R %
MR 2R R R; (3 FY-3(01#H B F 11
FRERIALES N w] WO ar s 58 5t it o414
JETt RO R BT BB B A B ROk I LR
B RN SN R EFHRNWAL SR A S
B R L 2R ST R W43 L K PR 48 5% W I A3 F 23 [
WS, EXEEMENDETHET, &
FY3 RIIBDEBAZHIE . ERENZDETE,
5 FY-1 5 TEAVZ 5 WA 8RR 0 85 48 b, Kt
TRt REN,2ERBRMEL.
1.2.2 #%#k#5LBER2F2LE —RE=%(FY-2

FTEAOE -HRB LR TEME ARG
SEFY-2), R —FEREBREWHRB LR TE,
TDETENRIE L ZSEEHE K4 35800 km # 1 ER 7] 2
BE EXTHBKORT, TEERMESE (D AER
L0 BT R FR AT T AT X s W L 3R B KRl ok
B BRAS =B KR BB U KA RN HSRES
B2 M EREASEEFEE B ROPHEY
R 5T B AR 53 R 5 B 43k b TR 43 00k A
SRR P bR T (3) WM RS K SR
FESE N RS TT 0 B8 W B B AR B A LI 8 4 5 (O
A B2 2 s ) B 5 WA 0 2%, W K PR VE Bh A LA
EMNENEERFERS, VLETEMSEARSEY
00 45 3 L 0] 9

1986 FHEF P LIKRZTE N5
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