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BH - REEHALAMATRGCERRERERDEEFARCEE  MBREREME BRE
PEERER A A EE% - RESRURE2MERLEERTSEMRE - BAERERE
B E I & o ARRIERT R B R B E By 2 SRR B R RS AR LU Y - DABR S RE R AR R
ZBEHEME o
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1966 £F 3% ] JE F B i 5 2 ATS-1 ( Application Technology Satellite — 1 ) #5554 2 #1ER [5]
BE WK 36000 2 B A o B 1 7 2B AR St BRGSOt R A S B A - I wT A
SEBEBHRFEX BN LZE  FULBEMRELSHE - APERAKKHEE ATS-15%H
AU HEREENSES #1008 » frUi@EbRRE NS 2 —NER R FER25
S - R EES 4/ NRFE — /NRF R BT B IR S ER VD 43 —TH R K BB LB -

A #HEFFHENEERTRTRETRNRZERRER  ARESEESPRR—/ N R
—HREE - FRRESHRRE - EREENRXERE > EEaARBEREREE T ENED
B - BATS- 1R HEESPEC L - AR 2 ZE 5 S RSB ENREE -

P 1968 2 INE AR Fujita 5 A RIEF A ATS-1 EE B M B B ZEHHE
HBERTAREMRABEEEZE LR BEEVHBIURT ZARMMENCE - LENLIE
RAFEHREMENRELE  BHRBEELETERERARABRAGZARE /7 H SR
B R ILBERE -

1970 4% Leese f1Novak Bl & - B ATS-1 B24% DL H ABR8 4%k (cross correlation coefficient method)
FERNBEBNEHHE KES - KBRS REFABRPEREERINERILE » KA RMEREM%
BEES29% » HWERIEREMR 729 o Leese fllNovak fr¥R FIRY S E 58 2 R B B M 1F & tHBR B #t
RS A EREENE 228 BHREREE -

1983 41 & Hif B % A 22 Suomi % A e McIDAS(Man-Computer Interactive Data Access Sys-
tem) BHE S —EABEIG L MORKABRERR AR T EEAXRERSHBEER
PR AN EEGE SR RALHERER S - BRTHEMNBREZN » BHAIMAAN LA B
» IR S A BWAPIER R A E B T AHR R EAVEME - #E4R Suomi % A McIDAS /B &
BB AT PIE & EER SRR - A2EEERE LARKKIEA -

FER SR A E B RS R SR RS - FrB IR KA E RS ARNEE - —RREFENT
BERGZHEEEREARNEZELSEERE  ITUSIENEE > MENEERTHRAER
HEERGC BSNEE -  EREREE  —RUBAMIAKRIE D  SEERERTOLH

4% » Hubert 1 Whitney 7£ 1971 £ &5 LI LBF ( Level of Best Fit ) {(FRENSZ2FSE - B
LBF 15 2K /& T /O /5 BL £ 30001t > [ 15 /& E#Y1= BE £5 300001t - Hubert F{] Whitney i B 85 4% 3R 52
RERRMELBBERZR/D - FTLUMBEBRERZ KERM ] H#IEESLLKE - QIR A LBF
Fitk e

ERFI A EMBE KA REREY: - Bauer 7£ 1976 £ 8 fl McIDAS Rt PRI R EM K R &K
BARERE - WS ESENSHGIAEARRRIN2~3/EZER > SRIUHu » vEY
HEE ARSI - WA R A u - vEFLLE > SREZR - BLUER T EERAEEER
WERL REHAN S Z - vINIEEEEAERZR - ARES R R TIREEA LS
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RPER > BERERE - v HEKNETREES IR 44m/s R 4.6m/s - TIREZRE ~ v
#39 FIRZERI R 4.2m/s B 5.1m/s - FiLIZEHHERBIN RS EEEER gD » FHE
C CHETNCHEILEARER -

BIAEMHBRHREERSCMESTE » KRR/ EL ZHE (B > 1990) ¥ SATOB 5 £ &
B ot (T - 1993) » HEH YIRS 2 6 BB B HE A5 L5 2 B G 1 3 it SR Uk -
ARFEURBUERS PR ZFER > FIHEHERRET EHEARE - YR ERERHEMER
FIHEZ BV o T LAFR A 5 [ fF R R R Ry e B AR BR AR IO R R (B PRI HE [ - 20t AN B R DA
i LR85 2 B [ > T L AT DA BH R 71 5 IR 5 O HERE B -

- RiEMGEE R Z R R A

RS HEFHRNEER G L WEEAEFEREOME RGES - LA BIH i
R as (display ) BRI TR » DI UGHEAYEHBRE ) BB B P 0 b s i I B e 1 B
By AEESREREAR I ROMY - NMRERBEEEDAE D FTRTZ2BTLEN AR
FERHEEMBER  HERERAGRERN - HEZR e ARG - 5 & LN E H
hREDHREE  ELEBIZEMETEERRER -

EREREH N2 EERE - HREMRE S EE SN — R h ey usE -
BRI E —BREE T RR - BEE > REBESEERMOEEMUEREE - £k DX
HAFR RN Y  WEENEBE) - EHRATERMEET LR I R & E R EE S
BN ERFEEN R T ERG R - AL EEER G R A0E - B LUEERDGE S {FiE
HERUE S - 7 Z RIRFRRY EE E A AAREMF G RN RN RANER - HEBNERRERK -
i B R P 28R AE RN AR EFAEANRROBRER - LN GEOMERRR  EL
TAERBIEFT T REBHER -

FRFEFERAN T EEZS R ML —BATRENY  ZSEMMEB MmN - &
FEEME P RN ERFERARRRBEERBEDNR - REEGEMEHRENE GBH < ERE N
ZRIF/N 0 KB A RO B - T H 582 B R B BN - SR PIEE AT R 2
AEE - iR EMA N TR &R 320w B A PIET - INA N IR 538 13S0 P 5B MRS R 2
BEX ESREEBIRIFREAEHZRN - BIREEENREN G HE D - BRMAA
THPIETREE - EAREINHEREY  BEFLENREES - RBERBESE R AR
TRMAR R T E I AR ERE DAL ERR— SR EEES R - —RERE AR ET
ZBHE - SFENBERSTROSEHTIRE

(1) EBEAML °

(2) REBEHSEHCEHR -

(3) EHEATRABE RG] -

(4) W B0y E B RACE Bl & M S -

(5) mEBRIEBZER  UERFASHAFER -
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FlM AR B -HEEAEERRER AT LA TRENREARATE - A
HEALRHERG > ME= - MENBEMRMUGHE -

(—)EBEf

FEHENERT > B HEMENPHREREREN - EEWLIRKEZEE P RFE L
ZHH—FEGE - FFURBRABRKRARCE G LN RGERSGWEY - HRASHE
FERHIR R 24 AR B - B TR MR AR EEANKERKE A B
EFWAERNIINER  EEXGRFEREHENRHREOERE - P EEEERNZ
& > ﬁ%ﬁéﬁﬁ?ﬂ%i&ﬁ%ﬁﬂﬁ%&ﬁﬂ‘%%éEEKJ B ERDERE P ERERLEY
B RAEBBRENEEERR LEERTEZGRE > MAHR —ERKNENEREYHE R
REERPNERS - FIUAERBERESEMEINA - IR R R R SRLERBEHE » &
BERERSEBSEEEN ZEEUNERRRMEEE LX BTSRRI REEE - /T
DEEEME S ERERMEBIBRENITALRENREATE -

HREMREARREFRANGER "MHEMmE ) (8 1988) » RAERKRERLEE
—REAEE P E TRAAERS > UFRE - ETEBRIUEFRFERNRE=AF  #EHRE=
AL ARG —GUEN R IR ERE - AR AERENEMSREASE o1k
B > BRI F R 56 15 b S B R AR M o) 3t B AR A R S SR 1S O IR B (EL 1R K Tl O RS  » BASK

- BYESKHER > EREMSEMNTURRERECEE - AP CMSAFRSHEZERER+TE

g REE ORI > FIR S ORRER CRAZI125 8 > b 20 B8 ) SRIGHTRILE
R TS8R 5 B A/ MRS - A0 DR N E B MR RERERE -

(D)EABHERZEE

AR B 7 R T A S A R N T DA R R S AR B RO TE - 3 B A BRSS9 e IR SR AR
TEETEMERENPEENME - R BRI —EEY EE R EE - REE T R
SR RA/NTMLASG R - REEEREHRERORAETT - SABRERZRTONER
AI—EAMLRA - ARELHRERMRMRMFR - ERBOEZE ERC8E > FillrE
B RKEZRBH -

HFSE G AR B EA M - RGN 1/ RR R ERE D EMENERER
TEG  FRFERASEAEGHETERARE/NFREGREERR - HA& B/ S HE R
KR > AT SBRETE —HEENHEATERR o /S RIS G 8 E 5w g 5
RRAEHYEENER  REHRMVERZEDEEUEREFERERVBERLE - HREEBR
EREEANERRGELRSHMABOIRREAELIN A S HNIERRELE - W ERER
ERERMELERREFEMEN -

BTSN LR MR E R AERRIESR - e T AMOENRE RSBV ER - IR
EEEROSYENKREHEEEE UM AERFERERNEREER) - FIF



N+FEARH EABEES TR HER 269

T RIFHEEEEE TR EAMENERESIRESREDHEY - HRELTEHEE
WRHFRMOHHANMESARMEERER  AREEENEMREERL LENF > ARE
- BUERRE R AT LR T B A K o BIET S RURRER bR DU B o R SR A 8RR ) 5 20 SR
ECHRRLHRARNER  AARMEACERBENS T ESTLER/PDNER > I
FERTABELECER ARG R SRR - K6 R R R B A R B

HiEHtRE R 2B RIR R - TARAERELS -

FH A ZEME i (Jet stream) (i JT BB A » AR A AE F ML = ERFERTRIEE -
AR RS B HEREAY A i S R {E > AREEEREE - REH P REBE T BRI B IRE
B iR HRER > ST SEE RIFAER -

FEREBERES Eﬂﬁﬁmﬂﬁmmﬁﬁ%ﬁ# 2RI E 50 o TR T A ] R AR R E AN
RES—REEDPBHNMB AMC2E DB ERE 7T B MR bR LB A RS
HMERFTEA AL > NEEEERIARERANVLET TN R 2EARRZRBHERIVE -
P AER P TR 7 1 00 77 5 SRR VR R RS 5 [ O PIBT AR 80 < A5 B TR 5 P O B 1 90 S
SHEEECE I - W IE R R EE B A ERATHEREN -

(Z)EEHHRBRGE

 DTRBRGRORBOE X E R ARG R AR R LR 2 R EETE - it S ER
AR RFERERBENERES - FURMEAEERERFRERNZE - LAHERARBNE
BB RE G FFEE B (Fast Fourier Transform » FFT ) 52| » HRRAT *

Sk fUR)g+ (G +mk+n)

R(m,n) = :
(Ejzkf(jv k)22j2kg(j +m,k+ 7‘)2)§

Hrh

R(m,n) * 5% EAHBIREIE -
[ k), 9 +mk+n) » FRIFEBRERKBFEEZENEEE -

HEEEEREVEDEY  HPEHEMEEER - HRSEN TGS LRRE ZREESD
MEREMEM AR BN EINNEE > KRAEAMARITUEZMERBES % BA
EM LB RE LAERABENRBHNC - EEE LRI ERFENARLEE N REER
REMPATERERLETG - BAREBRREHERERNMEMABELT REEK
KE > MU EMEEFLAERER L A HERRRRAENNERERNBH AR AR
AN MEBRMERTELTZERERBHNAE - ARA LG EAMEABBLEEEH
ERPEMNORBB LS AEK  SHEMUCHARABRERRBTELR  BABEAERMLE
A —EREARE - S LIPS AR ARREME RN EREEBHEROAE -

—RAEETRERREIFEREAERE REHERNVLE - AREBRMERENUZ
REEST  ARFLEFORFESARMEERERIA/N - BE - (LB RBEHIKEE ST
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K PUEBE R AT LRERE (myn ) 3ERER - 43511 W /A7 fE LA aHE - DUB B
EREGEAINERSERER -

MRS SRR HRE RREFLHEMARZEE  HERERRRAERE PR
W B TR Eh R > A EMAN AR RNLE - EEERBENIEF OAE - HAHA
FREEL—ERL - MAEREESE REEF  HRF REEVERZERES —REMNEH
BEEREN AR A/ N BB B A AR RS R - R AR RBOR R ET B R IR/ NP1
B> EAXEMCEDGNSE  RERWRNEEE - REHTECHE T —KRIERM - HA/NE
SEREHE By 1L -

%%:%%EWEWW%%Z%’m%ﬁﬁ$ﬂu&ﬂ%%%k@2ﬁ%£m%%ﬁﬁﬁ(
Lop) > RHAEZRBARA (m > n) BMEERE (1> p) FIMLE  BREEEMERPGLE
AU B A REE B A HORES - BRI RER B (E 7 RE 15 B TR HE A0 R ) JEL 3 » S 38 7 SR T Ak 07 1)
E LB 2 DASE Il BB 67 2R 1F 05 1A B AIET - @ T B S R AR A E
HR A 7R E OL 5 B C IS AR B (A — ST AR R BR AR B - R Bl 847 B W AR
MR - B A BRI BRI ER O T

539 FE i BLER TR R I SR =R BRI AT (R R 7 8k A R B pgs@ AR S A E - RASA EGE
HE R BRI H B4R AT SR BB AT ERRE R REZ S - RANGHTE P ESHROCERBES
B HEE ST L AN 2EHET A A A AT & B J7m - HARS BRI 82 F
A - %P LLEAT R W KRB R - MEBRRT R B mA s EESR S S HY
i -

(M) BEZHER

MMEER T ERBIEMB LR ESHN &S - B—EENRERZ T REZAS RN
FERMA? —REIHENRERAXARNBERMECENSE EHSFEUEHERXZHLE
BHBIEARBTERENHET > UEHBEEARELRENHEILR - —REHREN
R TH TR B AT LAR FIAL A1 4R 73 e A5 10 g IO SR B0 R ROR 15 > A ER RIS AR 43 5 A P BR B B R 48 5
EOAREE  NBFEHBEHHRNERNE > BB T ARKKMBRARE % BETE
EMENES RSN Rt EEFRSRE  BAEREEKRSERY KRB BB %
FEXg TR - QIS ERNH# R EOEN REE W RIS R - TR
TARAERRIERE - TEERBRAIFHRE > UMKRERIRRGTES SR EMEE
C RE B EER—AEHE TR AR KRG R RTHRE -

AT LA E 7 R AROCR IR TH IR B - DA BT [ 2 b P 2R R e AL 41 8 ek SR S 22 B B o [
LRHEENEEEERECER  EEREEHH A TRART ERRERHEE » RE
e R E R M EHESRHENMABEAANE - £ FERENER P RERT
EWSMME  BEFET —LHENER  NEEEEMEENEAE D& —EEHRNL
BAMEENAELR  EMEESIMETARERMNREERZEIRES fIE - miw E
EZ PR THEEERSHNGS2EENETMEE - §RERBLE (REE) /REALE
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KECESfRESEEN (KA NEHE  IRERSTEARERFECIERHAEARE
EYRE

EESTEPARERAREFER2KNEAE  KBEHSBEENREVTAEEN/EED
BREOMERERS - HAEXR -

—(x—xo)'z)

2
204

f(x) = foexp(

He
fo  BHRIAY (Al =R -
To RPN REEEEE -
oo ¢ FRARREfRE -

KRR ERENRERMARMA =2 ( Three Point Method ) - FlIF =R R ERIR 2
TRBAE R A RBIE (fo) RIREE R 2 (00) » RER R 7 A dh AR 7= ) £ A = BE 09 SR B SR
B ESEB i GRS TR R TG REEIRE - BRI = B5A9 H 35 57 O 5 R
SRR (f(zi), @) ~ (f(x5),25) ~ (f(z),2e) » A ZHERFIAEBSAARER > ABR=
B RRXM=EREK (2o, fo M oo) 2 R » AR KRBT ERE (ZTHIERE ) MY
R -

AP ESENRABS M- RETERBRIES LT B0 B ERSH > BREREZR
BEERAR AR =R REFI TR R TG HRBARERZE » RILA E
ARSI VB R R R A O M B IR B SR TR OB R P E R RSB 0ER MR -
FH bt O AR PN = A AU AT AT 2 5 At B R G — P R R SR R 2 {H - W2
M RH T BN THREREERERE - HEMHET YR RERAREREN
BHE—EELER  RESEBRETMEEHEEE ( Mean Estimate Histogram ) - 5=
EEGE G LR EMRS 2K EREREMERBR2  (REERAREENER - FIFAEBRSH
B 2 ARG 5 IR R T R RE EMETHIRE -

=R BRIFRE R - — B 7R FU A AR (A 10 B F1 TP S A A SR A 26 U B 41
HRMERENEE - AR HET A P8R ERIEHEKR - AR AR 8 SRR (8 75170 #
ELULFREBE » KFEBOARNERER 25K RHERNIS B8 - BEEEHREREE
PO fE AR R IR ME - DA A RAAEEERMDOME > MIWLUSHEEEESRE - BHE
JHIBRE SRR ERRmFLE  MUSHEESE -

(R)RERASBHER

HERFI A EARREHEE T LIS BIE RS R - (BEBERIAE —ERENHERER - REOARTE
RARKAARMGR R AP - LA SHENERERE > EERENIHERE -

HATRBESEHNERNEEEAEE ENEBHIEY - ANBEEERERITE L7
BTG AR B EARREM R ER2E R HROARZHMERE R R - /R
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BT JE R B ) [ By AGS SR LU - A BTG R RIIBIZ R > R — R L AR - WS
ERNRAFEN  FRO-EASHOGERERE - 07EERREfO T e B 6 Byt m
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AU BBl 2R 0 LA B P E o K It o {18036 A 52 0 T A5 8 Pl R 4 B0 — /N R oz A {1 ) JR A
LAGE ZRURS BRHE LU - R EE u H Ay HIKZR AR 4m /s BT IFER - —
B ERE - MAGREEE > SREESREMZE T BN EREE — RO E SN
B AR ESESRER —FRABNER - RIS RRRGERA -

=~ BES N RERE
(—) T REFEEH

AWFLLGMS-47£ 19943 H30 H00Z 845 59 H 12Zf15 H 20 H 00Z X 5 A 25 H 00Z f #1 ]
FEEERRESHT > WA SHREEHUSERE - MRAFARERFZREHMTE - RIDA
AREEGER  RARESEGITHKRGRIEMIAEE - HIEE R R T ROt E R ey 8
* AIRARIEA A ROLR G R 68 RE - BT INA ST RO & E S AR ERE —REEE
Bt o EERR T RS FIRAT AR GRE R 0 B8] RAEE R SRR -

FHBRMIBRA LUREE S R 2.5 EERNILPREERRERFEESHERKER - BPE
<P BRI T8 B 3T 80 1 B A T R AAR SR AL R ERE — AL B A IR A S SRR R AUER - W E R
PERAER AL B RMAIRFER T - HRRENTREBEAEAKR > MEEEEERPH
LB REFERRN XA 3ERE LG - B LU 77 5615 B8y g 4~ BR 15 B2 2 5 A T S B IR R TE
AEHERK -

(Z)EMERRREERELR

SR GMS 199443 H30H00Z - 5 H9H 12Z K 5 A 20 H00Z & 5 B 25 H 00Z P44 ¥
R R E R AR - HET SRR - EAFARPEL R E S FEMN
EHEER A ETAMTE - BT ERASCEERFELLE  FrR C ERATAR R E22 - W
EHEER H R CFEE R 50 X S0t - Ik B Ew 8 HE SR 31 2 A/ N (AT R 45 21 50 X 50 {8 AL
B PREE - B 1B 3 A30 AR —FIS ZREGEGITMER (964 > 311) ZEH (RE—H9
BB ) BRI RGN ARECSAE > ME2ARE LB MR - BE -
A RRAEMEMAESREERLCREALEY (REL) - MEFETARESRI35E (F
R )+ iR Rl B A /NRE 2.828 (B TURE B - 3 A 30 B R B MBI B HERT SRANFK —FIR
R RPFRCAERMBGITESR > Kb X YEBHRERERZR EANRLAE - NX -
NY B35 ZiRPGERERBEH % PO E » HE (VELOCITY) L BALR &I/ /NRf - Flan
—F— BB AL R A A E 270 B o RS 2480 / /B -
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F— 3HIOHOOZEMERPE— B EM2REEGEMER - XY NXXY
REMEREE - NE_REEFPOMCEZETHE -

NO X Y NX NY DEGREE  VELOCITY #& K 48 M 1% &
(ot /1% )

1 191. 640. 192. 642. 270.000 2.000 0.9989
2 287. 703. 291.° 707. 315.000 5.657 00,9847
3 153. 463. 153. 457 . 90.000 6.000 0.9967
4 52. 435. 53. 435. 0.000 1.000 0.9960
. 5 275. 332. 273 335 243.435 4.472 0.9992
6 397. 173.  397. 176. 258.690 5.099 0.9999
7 426. 130. 440. 130. 296.565 4.472 0.9986
8 691. 61. 691. 59. 116.565 2.236 0.9865
9 964 311. 960 309. 135.000 2.828 0.9946
10 231 945. 233. 951. 288.435 6.325 0.9937
11 811 149. 809 147 116.565 2.236 0.9682
12 231 945. 233 951 288.435 6.325 0.9937
13 302 807. 301 811. 243.435 2.236 0.9998
14 325. 630. 326 639 277.125 8.062 0.9999
15 710 179. 715. 177 33.690 3.606 0.9898
17 791 91. 790 89 116.565 2.236 0.9826
18 779. 558. 775 555 146.310 3.606 0.9964
19 679 592 676 591 135.000 2.828 0.9907

F— 3HIHOZEHEMMPE " - F=HM2REBERER - XY NX XY
FEBRERESE ME=REHPPOLMEZEITHE -

NO X Y NX NY DEGREE  VELOCITY #%x A 41 M 1% &
(% 2 /18 )
1 190 647 191. 641 99.462 6.083 0.9949
2 273 333 269. 339 236.310 7.211 9967
3 398. 175. 398. 183. 270.000 8.000 0.9927
4 440 132 439 135 260.538 6.083 0.9990
5 786 57 784 . 57 180.000 3.000 0.0874
7 960 308 956. 304 135.000 5. 6h7 Q. uB17
8 327.  927. 329, 933. 288.435 6.325 0.9974
11 427. 81. 429. 85. 296.565 ) 0.9874
12 304 828 296. 821. 243.435 11.180 0.9900
13 404 159 410. 162. 333.435 6.708 0.9841
14 805 181 781 151.  116.565 4.4792 0.9977
15 904 77 889 49. 135.000 2.828 0.9972
16 798 329 806 317. 158.199 5.385 0.9911
17 807 428 806 423. 90.000 2.000 0.9918
18 736 583 733 579. 126.870 5.000 0.9911
19 561 829 557 833. 218.660 6.403 0.9863



NTEARH FR 2R TR PRIE AR 275

AT B HE B SR A AR R e - AR R h AR BRI ERA IR A B EER
CHFENFNZER AR ERFNENa REFEREERNRBERERNFERMET BE
RERIHEE A 0 AT DU A8 B JA v B JRUE E -

E AT EE A ER S EAREEHERE - R AL SRR EZRER AL
SRR TARY R R TG 52 G K BE B BB BERT Y] » F7 DAACEA 72§ A look-up table i) 77 ¥ i 13
B R TC AR BEAE IR A IR BE(E » 40 A7 4 (60 368 BB 52 LAY U B SR K (frequency ) 23 il 5 T2 40 3(a) - 7E
EHERRE DR TIMESNEE - B ERRERERIEANLGER - B E LR RNET
R B R ER - NS IE e B BRAY I B SO M B P A B B s e i34 > A BAFE R
FEBE RN BRSNS EIRAFEEORE - S THROZHEENERS DS —MaKs
B 0 O (MG T TR S 3 B ASME - 7E UL ¥ 308 TSP 0 S RO K M+ DASR K (B /235 9 LI
JE BRI DA = R BOR IR A - R = AR BB S IR B (BN SRS 50900 {H S AR e R 2=
PRI TT DAY B0 84 RH AR F o3 AR 19 T2 4001 3(b) » 5 84 41 4 SR v LA Ui B {1 Pl R 48 2K B AR M (22
B 200 RN FR R 2 BA AR+ LAA (8 W sk o HE 30 M8 S 2 9 IR RS S S0 S AR e (R 2 S P A R R 4
WEEFEEREE - — 8RR - 28 SRR ol S R th S SR A SR SO R B (% - )
A RAERANfEZE - HRELEMBRD - BGREE ZME 5wk - KIS &5
RRHIFZE - TS O 2l SR B R TRIR B e RE AR 3 LR IR » B DA 22 B0 DAt 84 #E A
BeREBEEREAREHAE » AL EREREBRRHPHORERLE - HEIANEHEEHAHE
EHRAEM BN E R ENEFLE - M RRRH&GE -

FERTHM B IR E 1R » PO Pl it B R LB B AU S R AN 4 ~ 7 Fox > Bl 2 BT
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Applying Geostationary Satellite Data to Estimate Wind Field
of Eastern Asia Area

Gin-Rong Liu  Jiann-Yau Shyu  Tang-Huang Lin

Center for Space and Remote Sensing Reseach
National Central University

ABSTRACT

Normally the traditional radiosonde station just observes twice daily.And usually the stations
locate in the land area where are dense in population. Thus, not only the time resolution is worse
in atmospheric motion data, but also the data are scare in the areas of wide open ocean, moun-
tain, desert and jungle. Therefore, there exist larger data-scare area in the traditional radiosonde
observations no matter in space or in time. Because one can receive the observing data of 2 to 4
polar orbital satellites daily, the time interval of observations of the polar orbital satellites is less
than 6 hours. Besides, the geostationary satellite can provide 1 or half hour interval observations
every day. And the satellite observing coverage is wide and continuous in space. These will make
the satellite observations superior than the traditional radiosonde observations in time and space
resolution. Thus, this research tries to apply geostationary satellite data to estimate the wind field
of East Asia in order to increase the wind data in the wide open ocean or less population area where
traditional observations are scare.

Typically the geostationary satellite observed cloud images are used in monitoring the devel-
opment of weather systems. But owing ot its excellent time resolution, it is also good in estimating
cloud motion. Because almost all the cloud motion cause from the blowing of wind, the cloud motion
can represent the wind of the cloud level. Therefore through the measurement of every individual
cloud motion in East Asia the wind field of this area can be estimated. Cloud images observed by
the Japanese GMS-4 geostationary satellite in every hour are tracked in this research. The movie
loop is applied to choose the tracked cloud., and the cross-correlation method is used to determine
the speed and direction of the cloud motion. The speed and direction of the wind is estimated from
the speed and direction of the cloud motion. The height of the wind is determined by compaired the
vertical temperature profile and the cloud top temperature observed by GMS-4 IR channel. Finally
the wind field is compiled by removing the unrealistic wind. The results cf this wind field estimation
are compared with the radisonde observations to verify its accuracy. »

Four GMS-4 IR data are used in this study, and the results are compared with the radisonde
ovservations. The percentage of those difference less than 30 degrees in wind direction is about
66.3% and the percentage less than 15 knots in wind speed is about 90.2% of the samples.

Key words :Wind field, Satellite remote sensing.



