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(A AT B ) REREZEERERANER
> ALEARSHERRERRENZHIE
TBEEBE Tk o

EWNERE  ERANNHAEEE L G
ER G ER A » TS PP BRZ R ARG - RRTTR
WETS » HF A BEEAREEETERAN
R EZOREELRER » MWHELTARZE
WS LA HERREREERNLZEHE
HIRRH o MEEMK EMMBET S - EEHRZ 2 L



234 KERIE

ARNHBERGHEARFENW L ENE  TEE
ARSHERRFEVRICEEEM LWME - AR
REGERER T RGP EE LA HEN
BRI BT LA BRI AT E Y - AREE
EA— T EALAEERERS TREA AR BER
BREWME > B - AEUTLESZHZHGARESR
BAEE AR AR o

P& PR 15 2 SR BB A 7 R 1 1960 U
SEBREHSZHEIE ) TEARTESBEEK
#:(Cloud Index Method: Barrett, 1970, 1971; Barrett
and Martin » 1981) » & 4= a5 ¥ % (Cloud Life-History
Method: Stout et al., 1979) » F & i fff 3% 12 (Pattern
Recognition Method: Wu et al., 1985; O’Sullivan et
al., 1990) o 2 #5 ¥ ¥: dh &Y Bristol¥: (Barrett, 1970)7%
BRENFESEEMERZHEGHHY » 1T EA
NOAABRYEW B AR HRME SN AEMEERK
{5 E o 1 BE B P BINESSE: (Barrett » 1971) /752
WESHEZEER » WUHEEGRAKEE » FE
A NOAAR R &8 #5 B2 & eHi — 1 /Ry A TE BN
RGN - SEBEHREEARENEEEERRN
A E RN EEE ANHREE RN
» B b LR BG R RET 5 R Y o 53 4178 Bristolf Hi h
' RBBHAERN EFNEBIEE - B BHEE
U AREANERENNSLEREAK - E
NESSH ¥R R SR EHERAME » Fthg
T LR R SR N SAERFR 5 - R EBHEBOE
B0 ERIBRES  {HRE RS TR SR R A &
K% > FTCARERERERRE B LB ERN

T4 Ay SR Ty R W A Byl Bk RADA
BEGRE > WILEEERAKEES E T EDR
MR ASEEASREGROBLE  RER
FEHBRA + B Griffith et al., (1978)8€ 4§ b3t /7 skok #
R0 3 R A %05 R0 5 I 7 A o B o i o K T
> hEHARAERNER THE » B2MARTUOTH
BRES

QARBEEHERNEBE » AILILEANE
HEARNEZGER  ALABHEREEAS -

(bfEEMEdGED » KRABEREMRFKREER
B RAEERECHA T EERMENRE

AL R EMEL B PN EEHA -
FFEME T RHREEOREHE - KREERESR

B S =

i R B AR ML ERANESRE
EEXEREWRWEE Ak » R TEMA
NEELHRREERWEEME NERBEZEE - F
AERBRER R GH LT R

(1) Wu et al., (1985) : f&FE [ % # B GOESH#y o
BT ARG AR » B AWSR-5TEE R St
EEHZEE > HHATER RAREFNEEGHE
R > HBEMNSHEBME (o] LRI EES
F2UMHE) > BREEEZE/D ~ BA ~ FHHE - Eie
i 2 (standard deviation)A Bt ¥t [U{E (contrast).. %
v [ B FE RO B 58 W 1 B AR 20%20km o HE R B R -
ERE S E RN MEN > BILLTT BRI 443 — F R
EEE > BB % W IEREY | B R4
B RIERMEHRT0-90% o HEWABA ~ P -~ #F
» B S R AL/ AR S TE 9 IEREPE MR 536596 ©

(2) O’Sullivan et al., (1990) : fE A GOESHE; £ 7] 5
S ERAL S AR5 (8 6 10*10km A R BRI » DUt
B AR I RS2 B ER 16 (o
RAEAT ARG SSE) » RIERRANTSEE
(mean temperature) ~ ¥R ZE ~ {7} (skewness) »
FEUA B ( Kurtosis) #0972 4] & 46 IR 6% B (Spatial
autocorrelation) e WRIIME RS BRHEREEY
BRAETHRE - HERBSIERESBRNSRE - &
HERIY » EEARNE =8 A KRETR
HBEEANRER% » EFALABRNORER
39-42% ; O’SullivanzZ £ [&] 6 A W {E S E RS 5 »
R A —EEENERTRE S ANRE TR
BT IR AR R AN TR E M
FHEFBMETK -

AR S o 43 PR A 3 B B R (ground truth)
i M B G EC SR TR B ROF o IR BENUSATREA
RMEEHEBESER  SAARRERENER
Hery s ArHEAE » FRLUR T BC A B A st i FY R R
Sy 4 0 SZ R FH B 2 S T AR AT T B B B RERERE 1k
o BRRENERERER » RWRRELUER S ITE
BHEGHEBRNREE » FHRA > \MENER (K
HWu et al,, 1985) B =HEEW ARG | WHER
WHEZRED  EREHSERABRET4E  EE
HEAHARTEREGENERAUBA  BEH
HmR WA R M TE RN LR o B
fHHARE RN EANZRBR LREEIENEY
RELLELH K » ROV R AER S — 7@
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FrlE N RE o AR 5 BB B i B A RO e
B—ANA—EARZ+IZHOIE2AR (M) »
BABRTZBRARBREBAA - +—HEZ+=
HeZRERNRE (KRAZT—HRB09E24K) »
PR ROE R AR R R E R 0 09E 17 » FT LA
MATRAEGBENDEBEARMRI _+—H2
Z+ZH&00ELTR | KARERER AR - +H
H 01ZE 245 » O BRACRIEFMB - +HEZ
0E1THR » AR ANAZ+—HEZ T ZHAZHEFR
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24/8 TOTAL STATION ND = 181
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FBARMAEHERE - AAZ+—HEZ+MHAZ
B S AR B 5 5 5 143 ~ 184 ~ 180K 1811 » 4
RGN 1 AR o

EXFANEEERARFREHRS RRE
B GMS- 482 i 15 Bl 0 FRFAL S48 B2 % (105 — 125
pm) B A BB (0.5 — 0.75 um) o BXF 5 - HR
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T AMRI20°N » 125°EAH B RS 3 — R R — &
TR E » REAA L - AR AT EE
i F320°N » 125°ERGET 7R8I 7 8 » i Al R 7T
IR B AT AT RS A (5 T A4S B HERE A 1 b
{78 o BhA IR A TR FE B (7 F220°N » 125°EHT3E » A
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P~ ERER > EHRGBUBEREFERKK
o HARMAMENRAEMDM » DIEHH B
e A/ » FROABE T =B A SRR - 40 2R7
R HR/NG FUE10%10 » 8*8 » 5*5{E 0 B, » T H
B I 10 TEL o A AR T 9 4347 01 3R R o
TEALAMR G L > 5 —HOT R TRl AL DUK
PBEAE (grey level) iR » FH H 0% 25544 256(d Bi{d -
BERENRE > KRrEMNERX » BEREME

B2 Z=HERHARESFE (10710 8*8; 5*5@ A4 ) o 0¥ I0R Ak AHF KX E 4 & K 4= i
AT 8B RAMBAAREE (HMC) R K FrHAMF S RAUBEIARE
NEETRALEPBANBRT S E25-1--2- 3RAFWEEAFRER > 4o M B 71
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Bl > FFEBETAE A/ » S R I S AR s B
S5 AN B AR 7R o FET] ROE% b o TR A 0% 2278 TOTAL STATION NO = 184
63462+ GAMA W » IK AR AR RGBS » TR '
BERA » REEQ/IFGRRE » £FREER
AN o AT A A B T 550 A 440 K 644 1R
%5 e AL D & KL A1 (0 00 1 T I » BDVK
{155 148 2 0 20 4 TR A 5 1 R AT D
HOR TR MR o B B R SR B R T A
AN LA H R SRR » 45 ] AR i 4%
B 7 1608 4 7T B 1K FE 1L 25 1% 1468 7T 89 7K B A T
oz o R T 5 B Y T A/ R S R AT A
818 ELAT ) 2 5%5 kmz @58 A/ » 10T 56
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1A R 2 B KR (09 — 178F) P
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8x8(PIXELS)
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R : A TS B 7 4 T 2

R BAHRERA @R R

n o B AW R B B PO Y A B8 » n=1003643
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A 9 A/ S 0.05%0. 058 45 » A KB AT A4
B8 4018 5 A/ (5% 5 km) o BIRSBH MM
SR A S S T A 1
At AT B » B A 2 A 2 2 P 15
o 5 (A4 B S 0 = (B B R RO 78 L+ (R
S B T 2+ 20 T L SV R B
WU o (AERE S E R R R T R
SR o H O 2 e B AT 1B B89 6 2261 0158

FER =2RE BRXHE
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2415 B Hb T (4 Y 2 S5 B AR 40 1B 6T 7 o

A 7 o A B A D I R 4 21 8°NE( 25 4°N K
120°E%( 122° B84 H HH 2 40 b 5% 8 /0. 37 25 8 1 [ 7 ¢
DPHEBE RN ERE o EEA T BFTEK
B Wu et al, (1985) P AL MBEBERNES S
=R > AP (HR) » HEMARFN R AP HER
5mm/hr » 1 (MR) » HHI 2 &/ 5mm/hr{B
AR EEF0.5mm/hrEd {7 & (NR) » HEIAERWE
/AF20.5mm/hre AR Z+—H » BRE_HE=
W QSRR » B —ER e & EHE
EAH MEZ+=H » Z-+=H5* (&xT) W
20 B B P AN 8 2- AR AT R B B R A BB TTT R
SE o 4t ABZ+H=HZ1800KF » ABE -+ M
HZ 16008 th A HBREMATFHE - AR+ —
HEABZ+MH 2R BMHRME—FR ©

—~BREAE
31 KR ZIERER

AR R PR E AR EEA » TKEME
M AR SEE B B (mean brightness temperature )
B REBERE  EHRBRRPERTUHE

Fe— O6E2AAEUHEHERIAREE b2 TRIEHETE o
B A 2 1 2 2
B 8 (b 5 0F) 09-24 09-17 01-24 09-17
HAWRERE 10*10 5%5 10%10 5%5 10*10 5%5 10%10 5%5
(pixel) 8*g 8*8 8%8 8*8
T B B 6 4 256 28 112 |144 |552 5 4 20
H A 2 3 2 4
BEF (5 RF) 01-24 09-17 01-24 09-17
BEATRE 10%10 5%5 10%10 5%5 10%10 5%5 10*10 5%5
(pixel) 8*8 8*8 8*8 8*8
T B 8 138 [|5209 5 4 207 [138 |5209 48 18

wok 1R BT R B B ARACHT FEIE PN A5 T G0 ) o () 2% 32 1% 4 A HOT BT # 6% T SR B9 PUAC

A {8
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BRR  FHBNESRA (RREPEN) ; F
B FYKEMRD  FHBFBNAN (RAF
BRBER) o

BWREIR P » TR (Tp, W E A
=

E:

3| =

ST (n= 1005%645,25)
i=1

Ho o T REWMRERS » BETANREREME
R EREERP G TR -

AAREGIOREARRERAK » BETER
& (minimum brightnss temperature)d] DL & 77 B 5t &
RHENBREY > HERE » RATHEHRERHT
BRVEE > IRFRA - SWEERS » BIER
EREEES | SERA(10*105(8*855*5) » FrH
GRTAERERBENGT  HREREERNS
REXRERE -

A BERPORIREERAERRESR
TERAZRRMNIAEY  BREEZEVRARTIE
HoHRAES  BERERINRTENS ARG
o FWRATFEYRERE RIETERRZR) >
RTBBRARDAREIERROBOE > LR
PN EAERA  AESERATYRERE
REMERRERAN > MRFTHEFETER/)
RBEETFEN o

BEWMEEE P > BRREZSTDNHESHER

i (TB - TB;)Z

STD = (=2 W2 (n = 1008% 645K 25)

n—1

KL SR 515 P 9 B A 22 B R A B T ey KD
AURREHBERENAD » KAEIEEZER
£ [ {E (threshold )/ B W SR {3 -

(a)7% B I BE /) 253K (BT DK (A253): Griffith
et al., (1978), Negri and Adler (1987a, b)&F % H 5%
B> B LI263KES & B E A BME > REE RS
HHEEHRAK > HIBRFRELI A

AT EFER ©

A253 = i A; (n = 1008% 643K, 25)

i=1

Hib s A= IERFEBEE/NP23K A = 0E5R
BB ERPRER253K o

(b) 5% B 1B B /NP 210K B TH TR (A210) @ RS H
NERRIHRMBAEBENEYRBRTELSR

B tHE=0"

HE - FUAKEEENERERTURTHHESR
RAHE » EHMOARRAH T ERER > A
THRFNTERK - ZRMAFRIOMER » DIERER
22 oL FIE A0 B U R R A9 R R-70°C» BT
2 e Y SR B I BE AT S P SR o B KN R R
Fi A RS R E 2 B3 210K » REREREITR » M
BRAZNHBERAKC REMME -
A0 FEFHER ¢

A210=)"A; (n= 1003 643%25)

i=1

Heo» A = DERBERBE/NS210K » T A; = 053
BER BE KPS BF 210K ©
AAXERIUREAVRERRNOTIRE
(mean brightness) » o LI B4 R B A EE » HIL
ETFRERK > AREFTRAE » HFIR
FMEBHYTRER (REBREBF) °

3.2 HERIK

TR R P » REREESH S FREE
THENEANRNERENE/) (RTEW) V8
B FURNFEERERERE  HARRESEN
ERAER » AR ESREGEENRENEERE
RN EMZEZEEY A NI BRAOME » £
WEREHMEEREOAE LR LT -

CERHRERRBREHTBERREALER
HEEREEE » ERFERLTE » R RN
AURERHDPEENES o AESREREAIR
e LOTEREMEE  QRBIFEERTHTE
EBRRECHERE » TUETREBER LAOKRE
BETR URERREERE B ERERELNT
(EEALAME RS SEEEXRREN L) »
BERREFREZEXERELT (METRXEED
» REREEFXEEELT ) » TSI RER
HMEBERE > TART TRERKESEE » UK
WESE 53 58 — 18 5% B 1 BE A BB £ 230K LA fE R 78 LU 8K

HBMAREHRET R & - TUUEIEL
NGEGEDPREE » METRER &P REXKE
RIS » AR REBERPIIEARLR % WK RE
RIREEAE AR FE P BN 2 23 35% o thpt R & K
INPE35% » BB/ 210K ( BR230K) K o it
R4 69 52 BN £ 45 M BL K BE AR W BR o T WBR %
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HIRL SR BOR BRI DU R =] ROt K B fE
HIKLSL 82 % UK BEME AU o O R G M B I
AT Y — 1B 100*904 TT. A /NI B 18 - 1 S 1 A B T oA
WEEEERME » A FHAL A 20 &
SRR ROG R b R S/ N R AE 0 o RIRLE
MAXIR ~ MAXVIS ~ MINIR ~ MINVIS » 535K EE 4+
BEHBPIREENEE :

DIR=MAXIR - MINIR

Mo Rt GRPREENEE .
DVIS = MAXVIS — MINVIS
Wi B Ez A - B
FACT = DIR/DVIS

B R —EBER (T )2 T HASVRE R IKE
B 88 7] OGRS K B 5 3 R BUFIR (I, J)5EBUF VIS
(L) MESGFBERET » KRB HIKEE
MEIERUT :

BUFIR(I,J) =

MINIR + FACT(BUFVIS(I,J) - MINVIS)

33WRAE

AR EHNEEARREBREE 12
BEIREE o FANEERGEARBEETHEER
INEIR B R AT RE ( 10*10588*8{% T F6ME » 5
*SiR T R 24 ) > W B RS RAHEE RN
SHE G AR E (3 SHEMETE » BNFE R
WA FNERZE - RIERERE - DRSKNER
MEUNPRAI0KMEER) » LERESANRATY
BN A > TSRS ERE A R ES DL
AR TR R LT F AR R o R AR AR 8T
B MR » ¥ 2% Griffith et al., (1978)F Negri
and Adler (1987a, b)Z W 5% » TEMABITATLAE S
SEFE B 253K B B A AL H W AYREiE - BF
HEEEE AR253K ) MIAHREREE - R H
bt R AR R EERE Y BT R
ME UHEERNEREREESBETER R
R& o B2 O’Sullivan et al., (1990)fJ i 7o 4 30 B % »
BRTEYRERERBRRELDN  HENE
(second order ) 3T fif ¥ SU [E PR 2R ME R o/ - HOAC

BiRE BE® #XHE 243

WRg oh B #8358 B AR /D 2 B T o B e 3
JEE YL B O T B (A 253701 A210) o

R ] B R B R R TR B TE R A 09- 17008
' WEEREMEEREN ZEAEAN BT LA S
BE GRS MATRABGEREREECR
Fr LAt 1 6 8 2 7] RE Nt 28 » REK TRt
B A MA SR PR EMEL MRS E > 0t
S b T T S AT R 0 FEUENRF AR o

AWESTERBIEZEHITZEBE TSR
MENHERY  RESNEIEHKIT 2 (BEY
WefE ) ST R B AE R » TR H A F
WEARESEAN T YRR RNERY > A
ik S EHR AR R AR MBS RN o F4
BTEHREPHG P EHETHBRN ENREERK
o AEERAVEESB=M » 271510710
B* 8B SR I » A ZEWMRE R P S E L
M AEMEE  EESHEAFTEENE » BRI
MERR R E S ERNER R LM =N
BR O FIBR RS - BN DA RS S H T R 2R
B EER AN e BABRTERKBRRNESETRH
BT B TEFMYE » AHFEELLI10*1040T S 6]
» SREEIRT (L) -~ B4 (EHETER) HE
W5 (FEILE ) Mibe > RN is sl ey
W A B o T 76 bt 3R R T A IR I » R
53 1 7E B B A 09-1700 B » BT f A T LSRRI
BEWEEER - HEHR A E iR LR i A
ARARBBEEEAWTE o

3.4 M M TR AH MK

FERNEIT AT B 2 B2 5 FE IR A FE R A L0
METESE R AR | B e LR E 45 mE6 -
B BRI B IR B A SRR N R FE R A
HIEE AR L » A HZ 210K 3¢ BE 18 BEAR &3 45 SR TE 4
Y & 5mm/heF R DB RBTFE » MBRABRES
UHHBEENREBRPERERANER &
BEFTEAE R EREAY S

B 7a /N B 2 H24/0NEE =X B B A/
ZEEAMRE S =R R RN T 8 R
ZERE o MBI FREMFAKHER > EF
BEER/ o BERRERN IBNEA K2
Al &)y o BEREEMGRLIEEYY » T5F 1
AR IS T D R SE TR R R A ()RR
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A RIRER B MR8 (76 {5 LA ZE b 3 5 1 oy A ot
RES2H) » (VHPLENEFE  EOERRESR
RAER /W MW AR WRERETNESK
Moy ()RS REESE KT W R RATE
R » B YR R N R - &
Y B 00k 43 A7 5 5 A7 B 1SR L 2 A R T L
HETE » AR A SR F R R A R 2
BER AT T E R HIER RN AN FE s L
L2 35 0 P PE e AR 0 MBS 26 BV IER B S
RS 2385 M IE R - R K R AR
T 3 R AR 2 o B 7D 5 B 7adf ] (6 TR R RR 72220
09- 17008z iy 53 6 [l » b B £ 3% A7) 5k 48 7] LK i bR 4
> T [ T R 7d 55 ER e 7bAH B {E B8 E] BOE R
BEENSAH > HUERSZMMESSKEEL
359% FO 5T IR < 230K » BRI A8 < 35% FNIE B IR
B <210K o gHE7TOZETdh T A » fE A AT RO R R
E & EATSRE IE 12 00 P RY AU 58 W (Rl I R & o

HR : = (RAIN = 5.0 MM/HR)
MR : . (5.0 < RAIN 2 0.5 MM/HR]
NR : 0 (RAIN < 0.5 MM/HR)
10x10CPIXELS)
<
]
o~
~
0
e | 0 0
%8 o
D)
g — D-Du. 9
Eo 00)0 0
< o R | 0
%3 —_ . g 0 o
L u"u; )
Zz o 7 a = ]
li‘jg '-.'12:0- '
z J.oen " .
.- cat T
I= T I
s "yl !
2 .
2
o) T T T T T T T 1
“ 0.0 6.0 12.0 18.0 24.0 20.0
STANDARD DEVIATION
(1)
M Ta

KRB

MEAN TEMPERATURE( K)

MEAN TEMPERATURE( K)

230.0 250.0 270.0 230.0

2:0.C

180.0

E =

HR :+ = (RAIN 2 5.0 MM/HR)

MR+ . (5.0 < RAIN 2 0.5 MM/HR)
NR : 0 (RAIN < 0.5 MM/HR}
8x8{PIXELS)
— . 0 ,
] ) on o g '0 o
] ‘g 3 E ofa . o o
®. .0y R =
- % : N -
] o ."- no . R n
PRI
I DPE
LA
- .t- * Ll
|
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1 | A0,Al 28.645,-0.103 43,91 %
2 | ao,A2 3.983 ,0.0358 4.46 %
3 | Ao,A3 32.996,-0.131 48.05 %
4 | no,Ad 0.623,0.047 36.01 %
5 | A0,AS 3.574,0.080 40.14 %
6 | A0O,A1,A2 28.764,-0.107,0.093 45.36 %
7 | A0,A1,Ad 31.534,-0.113,0.007 43.99 %
8 | A0,A3,A5 26.296,-0.102,0.036 50.21 %
9 | A0,A1,A2,Ad 30.857,-0.114,0.092,-0.005 45.40 %
10 | Ao,A1,A2,A5 21.781,-0.078,0.077,0.037 47.46 %
11 | A0,A1,A3,A5 26.855,-0.009,-0.095,0.034 50.24 %
12 | A0,Al,A2,A3,A5| 29.37,0.041,-0.126,-0.155,0.036 51.10 %
13 | A0,A1,A3,A4,A5| 14.783,0.034,-0.094,0.022,0.047 50.76 %
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HR 0 0 50 37.5% 75 23.1 25 60 100 80 92.3
B ¥ 3 3 0 2 8 8 13 8 5 13 10 13
HR : RAINZ5 mm/hr MR : 0.5 mm/hr =RAIN< S mm/hr
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ABSTRACT

Precipitation is a very important factor in energy transport in tropical area. The change and transport of en-
ergy or water vapor can be understood through the estimation of precipitation. Because water surface is the most
part of tropical area, the weather station is very scarce in this region. Therefore, one of the best methods used to
measure the rainfall is applying the geostationary satellite data. It is not only good in spacial coverage, but also
good in temporal continuity.

The heavy rainfall that occurred in June 21-24, 1991 made Taiwan area in flood and caused a very huge
damage. This study applied the infrared and visible data observed in the same time period by the geostationary
satellite, GMS-4, and combined with surface rain gauge data to find out the optimal model of rainfall estimation.
The optimal area size of rainfall estimate for satellite data application and the precipitation characteristic of dif-
ferent region for convective rainfall were diagnosed in this study. Using visible data to filter out cirrus influence
was also discussed.

The research results showed that the correlation coefficient between the average rainfall rate and the regres-
sion parameters is 51.63% if the mean brightness temperature,standard deviation,minimum brightness tempera-
ture, cloud area where the temperature is colder than 230K, and cloud area where the temperature is colder than
210K are used as regression parameters. The correlation coefficient will increases to 56.43% if visible data is ap-
plied to filter out cirrus cloud. The percentage of correct estimation is 59.5% for middle rainfall rate, and is
53.6% for heavy rainfall rate. If visible data are applied to filter out cirrus cloud, the percentage of correct esti-
mation will increase to 59.7% and 56%, respectively. Because the samples are scarce, it hasn’t the verification for
light precipitation in this research.The results also showed that the optimal area size for rainfall estimation is

10x10 pixel size and there existed local characteristics in convective precipitation in Taiwan area.

Key Words: Satellite Remote Sensing, Ranfall estimation.



