2006 £ 11 A
BeBEH LM

T ETEMNE

Engineering Science

Nov. 2006
Vol.8 No.11

] X b LI 52 AR e R BRR Je Rk KSR T 8%

%%

(FPER*RZEFC BXHEEREARALRE, kX

[(WE]

100080)

ZEX R X ARREBRMREARMELERZ— EES N, BRFREERHTIILTHMKES.

Hep, pRWLELFEELR, BHEHAR. HRRLRHAH, BRETBNFREEWRBAN ., R
AHERKMREAREE . LHERERRY, BRLEMBRMERENEFZERRRE. RES HUNEK
AR EHE 70 FRMWITFH, ELEELIEIMRRHE, CRABERFL, BEXBRERATRRER. MAS
BAWHRE., AREANEMARERLCETENTAAROBEARBZER, LTEREERZFERR, BRXE
LERPERETEERA. EREVKPBHEZBAY S, HETHEI BUMNHEXERAFRAE. R
B R WK AT SR S| RIS, W EFRATH, 79 7 VR0 U8 B 5 B SE AT 5 o

[Xeia]
(FESES] vars; P71

H1957 F10H 4H, ARKFE-FBAETLEH
KUK, Xt BB Sy EEMMKES . B FH
EXMBTMER, 7L 50 FX, EMKXERA
HERERMBMBEAR, 45 EB AR E LR
RITERWK EEME4, SR T—1RAEEMRN
IR B AR R R . X A ZET] LA 537 19 A B AR
HOHUEFHMRELFERE, THEEANKMH
R, #MFH. RIEBEFTEHHBRE, B
RATHRBBERENEME. AR, WEREHTL,
DIRFesEi R R, AT BEEGFMAERNER, &
Wiy KX KR EFHRBRIAR, MBEE
ARRXB ERBHR DA DHERER,

BEEARM MM ZLER, SHEEH
A, FMEAEAR ., HEEERAEARLHMEH
BAREELES, WRABEXT LI | X2 YL i
FRFEMER. EANETELFEQFERFRRR. #
PabsE ., FEFHAGR. B, AL
B, EWRh. EXHERR. NARRREMEHRR

(EmBM]
[fE&E®EN]

2006 - 09 - 12

BEHER, PEKALRB BT

FEMK; TE; MHRMEAR; B&; FELH
[THkFRIRAB] A

[ZEHS] 1009-1742 (2006) 11 - 0019 - 06

%, HEiAIE, ATFBRAERERT WL, 4t
. X ERBME (FEKK. EEKRKER) &t
WigkB. FEEAY RHE TS (DE. Wi
%), nEETEE (CES), fiEH (8T
), EEAH%.

£33 50 FRRRE, FMEEEAMER I,
T EL7E O P S 3 % 3t YR B R B 2 B i A W] 2 Y
YER . XM B & FRH 3 T — R 5 AH X8 F T
BARMERE; HHEARNER R KHES T AR
K. #hA 21 g, Xl & RBEIE B
ZHTR, BALSRIAROILE, HilE™RKk
o BHith, RITEZHILEVIE, R#HIARRE
FEE, LURIHT 8RB o 28 S 3R E R A J7 X
WER, UHEI ZF/K, vERXER. ARESE
KE. BERERBERMMSTE N,

1 350 FRBRmG%BH
AAEDE ERUSR, SHRMRT EEHR

ZRL (1936-), B (H#K), EHRFTA, PEIEKRERL, TERERZEAPLER “NAAZ" MBEBBHEAZ



20 FEIBMNF

LR E

AIEf#H., BREAYEHATHLENNMIRE
Fet, RHERATFEERM P, 1960 43X H & 5t
KEMERasTE (TIROS) EHEENSKRIE,
BB LRE ZH THERUBITH AU EE, H
FEREARRE:
1.1 BREBERESIMEARES, WEXKLKEM

Rt EIHER

XTRE. R, KB/, E-TEH, Z[EXH
MAMERBRNEAERLERNTRE LR, ERW
FEHFR, FIRE-EBEARAGE, EFFRMN
RESIBREBEARALERNI 1. EEMRFHTFRLU
RBHER,. EXTBRERREH T RIS FRER
(BEEEMAE) HRE, BN EENSEERET
ESRFKHE . 2RI X R AT A XA
FRREEBIIERNEXKBBMEm, R TE
BRemi. ERAMEHMERNMITERN LR,

XM BEARLZBLRS, XKEFERXHE
PREAR L KR W I HAT T LT 2 3R o 5% X 88 4 3t
R, KXKEFHTHERE, XL P HEEXE NASA
H4T & #i 3R {3 ff MTPE (mission to planet earth) it
R, EOS #&I, Bz )8 (ESA) K Living Planet i
R, EHFr2®RZEMITR] (changing earth), £IRSE
it R (WCRP) R EE M &Eitit R (NMP)
%, H, MTPE iR 27 1997 4 & 2002 4F 3 A
ENFENE, —EXREH4SE, HEEHNESEN
RSN F BEL; SBEHZEDLME
BAk; BRKEFRRARMA; KPSBREARKX
S REMR%, EOS it&I2 MTPE iR M EE AR
#4r . ESA B Living Planet tTXI R —T KK . &
AR/, E5 BB — R AR ASE AR,
FEHWE#ITHIR, SBENAEHRTEF. BT
MitRIZ, AME——3H, XEHEEB -RHOEXE
Bttt (NMP), ZIGHRIRE TR, F. &
HEBHES, EAREUNIE. BUPMNEEEARME
o, FR—RIIAMEENPRATAR I, NMP
HUARBERE, AFETERUS, MBEER
BEEBLOHABEZ—,
1.2 BBRNANESAGHRR, WRMBREENR

RS

BRI HEEREEARTHEREH
HERBMASX, A—EEAFER, HERITHE
BT XRFEEAMER, SFERNMNE B KRR,
ReEER, FAER, BABAR, EREAR, #E

BAR%; ENASE, EEXMBNEMREF SRR
BXPEANREFRRWERABEFRE, WERHF
AL AT B X g By R A, MR IE B R K
E, VRRGEMBESRIEFEETEH, HFHRE
SRERDEZISENEN, RETEMREH
“BEHMIR”, BRAKRETER. BURMAREM
NFABHESR, (8 RN 2 B {5 8 M B A B KR Fk
MERE  KAFEINMANA (LEEXTH,
TEXEER) HBERHASHERE, BE4ETEE
MEBEEFHE.

1.3 BATRENXBRAUERNETFHEL

EEAERT UL TTHIE R, BRMMME
FRARG. LERNMBGRERES S, BHE
™2 N 7 5K B 52 % B X ORI 4 R

Moh, EESOFERBERS, BFETET
FHEE., BB, E. BREERERE (4. T
R, oo, Wk, ZRE. EZEXRE), HEH
AMRBEBE “EIBR” (EM GAP); fSEHEEFEAR (&
—HE. R, B, TEX); LBEHRMHK
2 HERBEE; EESGAENEMA L HE;
2HBSBENFERE; FOLEL %, SHS
HRAREBEMREBZHN CITHHES,

1.4 MW UERNAHHES SRR

LR, TCREFR A X W Z BB KM EM,
XREREHIRESRBRENNEEEAHESL, N
X [H Seasat FF i, EBRMBEBRAMME I ERLXR
GAW R BMIET,

BRI B AR 7 B X BRI, XS
XS A U ER Y E B S 4 M. 2 W 3F
H, " SFEHEH#NBRRAZNEALEERRES
EXEATXE MM, mxt AR, KB, £
BEURHEMTE. MTE. BE%, KXHRETA
KHRE,

ARNDE (BEB/NIE) X bR £ AR R
HEER: £ ZHMATRRKM NMP i+ RIMHEST,
204EkE, REEBMSRET/HNEETR, H
F, REEEA¥XNIERRFLEE TSI HE
A, Z5BEZ /M ERBRFTHENNEE, T
it R0 A B e

2 HREIN AGELEEALS:ERXE

2.1 HEERM



L BV !

2R PEMBAUERZRIARERREBRHOE T BE 21

FTEHMNEBREARRBRT LitE 70 £R9,
M 1975 &£ 8—10 A 6], ZERE A TZ&*¥HA
FEFERTEFANL2ESE -KREBBRANEES (B
HBESW) EREXHBUNEREZBRIR—-HHE
HEH, MEESWE, REBREABRVNERE
HRERBTH, BFH “AR” £ “AR" BEBHE
BERWERKMEZ—, B, REBREEBX
LT 44 E: a. S| HXEAB; b. &
“NE”. “ER”. ‘AR BRZBFRBIR, W
SHRTENBEMBEARL T/, B THE
¥, BETHRMMEBRESE, ARFLNEER
AENAFETERE TILBR; c. H#—-FMERE
RRERRMER RN AEBHE, EHFHISKKT
B, BRB|EABRIVATEFERN; d. &
HBRIERLVFL. RIGCERE, EERLESE
—EMME,

HAl, ELTFHESHE, HLEHEARRE, K
HEHFNFH. =l, HRFRERSHEMFHEE
g
22 FERREER
2.2.1 EHATHEESL, FAFBRKNTERR
¥ EEANRAR, A— 2B AARERERT
ERO%EA REEBRZRAGFEEEALATERX
WER, BB THEHERNRR, REEEBRTK
. BB, BESFSDERIIRHANARE. #FER
KRBERRBHEEHAE T LR K BB RD
BRBFRR. BhiEDRLIE, £, HIHES
EARLENBBREARAKR, EMzZ. IXFEEL
LHTBBESTHUN, SHFENBBEELEREMNT
EBMNRGHEARUETKENRRE, EEREF.
HERRPEBTHYEMEM.

EAFNEEXN UM TEMNRBRARSL
B: RzRIDE/RBFY-1 R5, #I-8HE FY
-2 RY; BEDTEBRRIILERR, EXHT
HY-1BH¥KATE; PEASENERELE ZY -
1, ZY-2 RIIBE; #A35. 45%M; NIEE
AEFEN 1 SWMLTE, X 1 SXHRU D E
% UERHMBRIE (BFEEXBRIES).
EXEBRHTES, SKLTECRNERSSKT
ElFBTRH, EAEEBIT RN A% EEERK
FHEHYEEMMMN, ERFTERIINFNA
“LR” BIREXE, BSPBYL TRIEENILERE
BRARG, 0 “tH” BRPEMLHN “DIREBRIH

&7, “\R” M “IE” BIK ‘BREBB
—B—HERERRG REMMTLENRRSE
EEREBRELMMER., RIEYH/H=. FEY
W, AR, REFUNSE T HHRETREER
EEEEM.
222 ERAAR FHEHHE, AREAC
WEEMIRELS, REFAEMEFRT AR
AR AR KB X L L 4
BRI, RRUBREE, THRRERKFHSL
B

B R A 6 K oAt 4 B A0 X AR X B AR I
HESEHE, KKHES) T 3 E X b 000 5L 3k &,
Hea#: B TEREBRKEZREN &M &
R ERREEBEREYBBRAM™; REMM™
BREARRG; BT REXREMXBE NG
BRENAMES; FUBRBEIREERAHR
RE,

WA, EER “AANZE" EXFBME RS
XFT, —HEBBRXBEARB R,
223 BERKBREHAATARNRSG £430F
F, RIRE ISENBENNERHKRAIZRE, R
Ex R EERBENETHBHERS, B8
MEHRREMMATINTE, NEREHE, ©
MET RS LoD BB AR AR L T B 8] kAT,
B EREET LA (BFEKAFRMEER),
A RASEHRETHNL, B HFRERBEEN,
MBI, MERETT, ZHERBBENT, &
BARELEERRE; NBRENE, BEELHA
LB, ERFE. SR WM, HiodEE
AREEEEEE 1 m, JiiEBE&EL 100 4,
NPREBAKRE; NMAFEGERTFRER. B
. BE (BHER) REASNAGSE,
2.2.4 FAR#EYEMABAAE B SEFT X
MEBRETT, T EHTERZTR, EBRER
BRAEMBERATAIERETHRANRE, RE
Xt HE R B E B LA TR AW RE. 5HRAE,
BT —XUE—-RBRENKS, PE-RIE
L, HE—RNE TR b VLI B2 5 AR A

3 AR # ERMEHR KB FE ST IR
MEZHKFEFLE

3.1 HEFNHRADEEETE
DEFHAERLZE. LB, BHE2R



22 FE TR

LRE

SRHEL, BUFsTH MR TR R TE, B\ (P
EHMX) AEPMEEFIOARY, REMXH
BHBMETHBAMER IR, FALE. L334
TERMESHENMMEFEN K TEAE, EAX
BILEBREILAMA™ L, NEEELEMP L
ML AR EL SRS RNESE, BHAEBAESR
—ERTHAE, FlLETE. SHEXTILMERRE
MR LR, SRR PERZ—,

St I BT RARS, TF 11 MEHFET K
NETHBRKAE: XBEHFHRERRREN; F2
REGKAESELEN; MTRSEHEN;, EESH
HEREEN;, EXRENAMBEREEN,; FRAES
KA W ; BARTH X & K3 M BR X Hb X A 0
W R EFRMH XA, 2RFRESR
W, B EERAPHE. BAEASRNEN,

3.2 HYMEHKHIE

HRIZE “+—H" & “+ZH" ZRFEEL*
W DEA :

3.2.1 R=3F2E (FY-3) RUMBEBRSE
HEERHHRATE, EEREAMBRB
BRI BB, H Rk E s T
#£ 150 GHz #1183 GHz, itRITF 2007 £k 5.
3.2.2 ##2%TZ (HY-2) RUBHEIIE
WAFEBR, SEMERET. MESHITHE
B EMERHIT, BUTE “+—H" KPR
3.2.3 FHEEAS RPN EEANIELGH
MR, AXBHEE4IBLERSE, 4 THMER
i, 7R 2007 FRFEH 2 FOEFEM 1 BN
SAR P&,

324 HHIFTHEALE FEAUBHAENF
MR IEIEAN, ¥/ y . BOEREEIT. #MEk
xt A BRI & A BRZS RIFFBEFEMAL, H P EkEn
R E b EEWEABRSGE LIEA MRS
3.2.5 FRAARILEZARS HEUESERS
—RIKWDE; Fet, REAXRAR, KK 10
FEREREFHETBARFERNTE, Hbhximm
WMEELHBRER,

3.3 JLETAMMRIE

h B2 T b R B4R AR ERBE T, EREKHBKH
MR, “+—R" ZRBHR. “AXRZ" iR, “h
£=Z" HURERBEESSEHMRAEEIRT, B
HRTRZAMRERSERNHRTA., TEAN
BLBMAEARZEXHIE :

3.3.1 TRARBN FHOTRIIRFEEMH
BROAKER, EUFHBATRAREREEA.
HEEBILBRHEAR. RRARFEAFEH T, R
HERRILEREESR: #F—PRETEHIHFE
MEE, MAXBZRE, RRREER, BRI
¥, RETREME, HAa#ERBEHRE 500 km & E
FiXE 0.1 mo

3.3.2 BBRAERBAEABBER FEHARBH
Rft—BY KR, RRIEIHE, FREZITHE
B R AR S o

333 MAEZPERABREBAE WMREAEH
—SHmBRME, FREZEX (THz) = EHEW KR
BEAR, HIBBERK B WEHE, FREH#
H, FEAEHK. BEEMNEBRS, H#F—5/E4k
METh#edL, VKNS, EEHRTE
f: ZHRBERET; SEILREMNITT; HERFEL
MERKHEENG; 2RARNUER; BELEESHR
MER; Bt/ N EEREIT (CHPA); E
iF SAR (CrSAR); #HALTFHHEAR (POLIN-); # &
BILZEBHEAR (ISAR); FHREARILEEFEL,

3.34 ALHAATEMNRLBERLSEN B
RERRERABREN, ZEBREZERMUEER
RSB

3.3.5 FEBEEAER BOEHEWMEARE &
MATREEREEAMTER, BEREdB+2EREER
B, REZE/MILN S FiHALZFERARINRR
4; ESREARY, ERMCHEMEABHRRE S
B, & “+—H" RPKEARMAM “NAARZ" it
MNPEE—EHHRA

3.3.6 FAMAAHNEZELERR mEHK
BUABBEAEEEE. SRENERER, BN
BRBARRES . 3 RELE GBS E S
W RATAE, FIAMMER, FTRBRESH I E
B, B ERMBIE, REEBMAKFE, XTHEH
BABHETURABBRREWN AL, EdK
. M THLEARBREEER, FARKES
EERFIE R RSAE, ATREEREIERFR. W
PR AR 5T AT AR S B L A B BB R B R AL
P, FIRMEABS (25 km) BSHH MBS E
Bl E A, AR 1 km 2 B S 54
337 EMHMRAAERAEZAFHAXNEZAARAMKE
HAEATHRAR ZTEAARERGE (SDS) BEEE /D
TEBEARMEE, 7E NMP PR EKH—FHHE



% 11

ZRW: PEMNMAUEAZBARERKEROETES 23

BRG. FEEHER, E£EEHRBEHITROES
T, NASAT R T HJLET REF R A CITH AR,
 EMESHRMER, #TTETRIEHMNRE,
ESA SREEIth AR THX TE. HKEBHRRE
ZRBUEARW “BUFEE”. “BURLK”. “EH#l
", “BUER" 4. REGE LHERFHH
RRX—HAR, HLUSE 206 KFILFERESUH R,
EE#SIHAAREERER,

4 £ BRI EE L

4.1 EENEZRIIE
EERPKBBEEARANE” B 114
ERAEF MK RE ST 68 WML EES,
EBBREARARBEFVXRAN S THYWHE, 7
NAERTFEEMEFTES, SEBBRARKER
JUREEEEANITRE REWARME-T, X
REANREWNE: BE. KREMNT =ERE. 7
B, Rk, @, FE7k. ARSI
BEASBTEAR. AXEZLEMEN. R, 5%
BRI RAEHFE L BE —-EXR, HH, Wik
MWEREREHILEFLTEENRBRILES
4.2 FEEHK
HaPRTEBREERZ, MARBEZRNE
ShEHRE; BEEERMLENOBRERS, T
WREREFMMSERNIBROFTR; EEUN
SARERFREHAXHBREERS, YIHTHES
HRIAFNRIFEIL L EASERRES; s
] RH IR RE . . REBEHBRZ, MELIH—
FERB R EMEX IR R G SRR IAR,
BREMFEMEBEAEMBHERRET, mE
A2 [E] R R AT RS ; B AR AR
MERRRERERS . Bk, EMRERMFER
MBS (R REWLE. ZRBE. LEKRFEH
%) WBEERRES; EEREHMBHE, FE
BRARGRA L., MR,
4.3 LRBRES5EW
RECZAERE AR KBAMM “+—H"

REMR . HPRE TR ZER, H
B—-®ERFEHEFIA (BRI, HIHERLERE
WH. Wathrd, RATBAMEEF R —ATEHEm
HHR, HP BB TAHAREESRARNHRN
B, BXES, EHNNBEERUTILLE:

BEERASERETGERENENRES —
i BENEEGERLENGS REAEEEENE;
BRNEEERGES, MERSL W FHERT], U
REYMARR; ME. MANERES, BRX
w—EE R, o RESES W E & 1
Fs 05R R 45 A BRI R AR B A e R B 5T
HEERESIELEEARNR; EWEE. R
ZEIMER . REZGER, MBREIZHRE TIE
(RESANEREG TN SAR T2 IR 5 0 ki b &
W, BEMAMREBARE, NELELRBSERG
RABY, NBRARKASENE L ERGREEIT
TEEWNY, BEMRAFRAERGHRSNA, &
SLER ) R L AR 5 B AR S R SR AT . BUH I B 5E
BE); AEAIF, mEEREE, HIRRER
HME KRB EREE.

5 #14E

MEREXETF .. e RENZ HEBREERK
RO W ROF AR SERE AR, #E— 2 R BRI N 818
EREER, MHRUERKEKRE, KiHsh—R5IR
HOBH R, KERCT REILZKRMEE, HFE
EREGABETHHRENTAESLSE, HMXETR
RS IEE 1) 25 8 23 7 3K R SR Bl 2 LA 4 BA R AT B
LHZEEBURNERZE. BAHFEL EFELR
BRZ MEARAEN WG, TR AR K AR X S R
K, BMBREAEE, EMELE (FEMEAR) B
REABRAFRE, WTHEE “+—1" RUAE
XPRPBERBEARGHE, FHAF, BRE
B, FRAAREFCHEESHEERTRIE
BEXT M VR 2 G LA R AR B BE AR R, BEARCA B 7
RATBRBAZE FEBEARE THEEEIDRE ., )t
R E R B Ao '

Considerations on China’s Earth Observation Technology

—Current Activities and Future Directions

Jiang Jingshan
( Center for Space Science and Applied Research, Chinese Academy of Sciences (CSSAR, CAS),
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[Abstract]  Earth Observation and application is one of the core missions in space technology development .
Up to now, over thousands of spacecrafts have been launched, and earth observation satellites occupy a very.
important position. It has become an area of no substitute, which can bring profit to economic development,
national security and demands on environment and resources. The development over decades shows that earth
observation technology has become a strong trend around the world. In China, earth observation Technology
started from 1970s. Up to now, it has developed over four stages and has acquired considerable scale in the
technology system, which spans the spectrum and achieves considerable development in data collecting.
Besides, the application is expanded and in-depth basic research and processing methods have been set up. In
the National Long-Term Technology Development Program, there are severalimportant items and research
projects relevant to earth observation. In China, earth observation technology will abide by the principle of
“Demand Pulls, Technology Pushs”, aiming at coming up with international advanced technologies .

[ Key words ] China’s space activities; earth observation technology; remote sensing; information

processing

(cont. from p. 18)
[3] Asrar G, Mohr T, Withee G. Review draft WMO programs in the 2010° s [ EB/OL]. http: //www.

technical document: The role of satellites in WMO wmo. ch/hinsman/Role of Sats. htm

Ground Segments for FY Meteorological Satellites

Xu Jianmin, Niu Yinsheng, Dong Chaohua, Zhang Wenjian, Yang Jun
( National Satellite Meteorological Center, Beijing 100081, China)

[ Abstract ] Meteorological satellite program of China was initiated in 1970s. Since then, two series of
meteorological satellites are developed: polar and geostationary named as FY1 and FY2 respectively. Ground
segments are major components of FY meteorological satellite projects. The paper reviews the programming, key
technology and success rate of the operation of the FY meteorological satellite ground segments. FY
meteorological satellites have become an essential portion in the modernization of China’s meteorological
system. They are also ranked by World Meteorological Organization (WMO) as a portion of world weather watch
(WWW) space component. Data, products and information gained from meteorological satellites have been
broadly used in various fields, such as weather forecasting, climate prediction, agriculture, environmental and
hazard monitoring, etc. The paper discusses the success of FY meteorological satellite program .

[Key words]  FY meteorological satellite; ground segment; satellite application
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