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PERERN AR ORI R TP () ~ (b) ~ () 73
AU 2002~2004 2N BRI TE R ©
PR~ =gl > — Al i B
JERIRPERE RS TR EL R AT 30% & 70% - 1fi]
FERY A ELRAIES 60% & 40% o [MTETHAHZ FA4F
(2002 ~ 2003) RIFFZFAE (2004) Z YL

PRAZEL - SRR TERERAERZ R - HRERT AR
TG A TRRERT Y 27.4 % 5 21.4 % » (HFERT

ARG R R 50.2 % 43.5 % © AR

Ifi > 78 2004 A - SERE P e R i Sl = e
FRATHY 33.6 % - {EIER B AL AR =AY
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F= 2002-2004 A ZETAL LG IRMERENT R LK -
(2) 2002 FEFHEMAHEEREEREZLLE A 3015
B a e E *E
Hakk  BRME HK Bkt HAK Bk HiRE J& IR
db&#| 0003 0022  0.036 0.085 0.092 0.087  0.047 0.015
#0005 0014  0.060 0.092 0.209 0.146  0.050 0.035
>4 0008 0036  0.09 0.177 0.301 0234 0.097 0.051
HofE MR 0.502 J& kAR R E 1 0.498
(b) 2003 4 & % §f A M SR KM R B 2 L R HA S 2809
ﬂ 2% 5% E #*E
o A Bk RN BRE AR BN Ak Bki
db&#| 0002 0032  0.032 0.059 0.060 0.060  0.030 0.021
& #0001 0033 0.060 0.150 0.174 0.097  0.076 0.114
24 0003 0064  0.092 0.209 0.234 0.156  0.106 0.135
HAMERE 0435 AR E : 0.565
(c)2004 & F MMM AR KEERF 2 LLF AR 2526
E 4% 5% 1% *E
A BN AN BRM RN BN Rk BHkn
Jt&#| 0001 0010  0.045 0.032 0.092 0.053  0.037 0.035
#& #0000 0004  0.019 0.065 0.373 0.136  0.039 0.060
24 | 0001 0014 0064 0.097 0.465 0.189  0.076 0.094
HAMERE © 0.606 Rk FET & 0.394
60.6 % o FH_LliAfat - EGEMEEISENT  mrgsss o KRR S eI TERY o BT

R RS Y TR 5 2 E PR RN T A 30% - {ELHE[RE
R AV ERRADNG 2 AE RN & 60% < 4£2002
2003 FZ RAEHFRIMETE R - B TERE N
P TEI AR I SRR A A R RS - HLRERY i
B 30%LA T » RERNEHRT FREZE 50 %LAF ©

BEAh - R SEIRE R T - R
K% E N ARE RS IR > i~ Bk
TR N B AR EHIRTERERT > L
EAEF T IR - BRAAAERFIRIA
SRR - AL E BRI AR -
i HLUGIRTERE R RS - HAS MR RN IR &
JUGRZFHEER R (F PR (EATRIS 2N
) 1Y 10 % - BRI 1 22 N i

[RERNEIRYRIEN 35 % o EE TP £
T2 VU R SR S e R AR - [ ARG B
HRPEREN R HEEKIG 62 % M H
G R R S A C S E b - RAEY
WIRERY M > 2P R R BLE AR - ALTRIR
o I e RS W S SR ) R - AR AR e AR
0 (HEE IR R 2 Rgs - R
K05 ST % » BERF R S E L A R R 0 i AL
EriE i -

(Z) REEEREEREESE
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1 mm/r 1 mmr 1 mmr
3mmhr 3mmhr 3 mmhr
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11 mmhr 11 mmhr
1 1 13 mmhr 1 13 mmhr
B 15 mmhr = 15 mmr
s £
E 1 i
H H
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12
1 mmr 1 mmr 1 mmr
3 mmr 3 mmr 3 mmr
5 mmmr i 5 mm/r i 5 mmmr
7 mmhr 7 mm/r 7 mmhr
9 mmhr 9 mmhr 9 mmAr
11 mmhr 11 mmr 11 mmr
13 mmr 13 mmr 1 13 mmhr
15 mmhr 15 mmr 15 mmr
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1
18
12
1 mmr 1 mmr 1 mmhr
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Y 5 mmr ] 5 mmAr i 5mmhr
7 mmr 7 mmr 7 mmhr
. 9 mmr 9 mmr 9 mmhr
8 11 mmhr 11 mmhr ] 11 mmhr
1 13 mmr 13 mmhr 13 mmhr
15 mmhr E 15 mm/r ‘E 15 mmr
£ g
£ E4
8
1 mmr 1 1 mmhr 1 mmhr
3 mmr 3 mmhr 3 mmhr
Y 5 mmr ] 5mmhr 1 5 mmhr
7 mmr 7 mmr 7 mmhr
9 mmr 9 mmhr 9 mmhr
] 11 mmr | 11 mmMr | 11 mm/r
13 mmAr 13 mm/r 13 mm/r
16 mmhr 15 mmr 15 mmhr
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Rainfall_Rate (mm/h)
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FPU 2002-2004 £ TN e AT B A B -
A% A% 1% *E
24 dbsM HLM 24 LM HLM 24 EM HEM 2L LM HEH

lmm/h 1 1 0 50 22 28 209 57 152 98 35 63
3mmh 3 1 2 74 34 40 262 63 199 93 47 46
5mmh 3 1 2 56 24 32 218 54 164 74 25 49
7mmh 4 1 3 47 22 25 197 46 151 62 22 40
9mm/h 2 1 1 36 18 18 184 57 127 49 20 29
11mmh 2 1 1 40 18 2 160 34 126 33 14 19
13mmh 2 1 1 27 12 15 123 24 99 34 13 21
15mm/h 0 0 0 29 12 17 85 24 61 17 11 6

w17 T 10 359 162 197 1438 359 1079 460 187 273

PERERN T EL A RIRFE - RS PR OZIREK[EIY
7R BEOR Y 17dBZ (#A 5 RS & 06 78 KR
0.7mm/hr) JTREREE FfE/K - RIL - fEAS
HREER R E S = IR (e TEAE
e [ FI AR A ZE RS 0.7mm/hr FRFAY
A RSN R K B R

1~ BRI A E 47

12 155 2002-2004 £E- 58 R M VERERY
[ 70 B - R ] 70 1 2 B AN [ 1
(ZH -~ AEE -~ Mo - EPEREE
F(3-5 1)~ EZ3(6-8 ) ~ BkF(9-11 ) ~ %
F(12-2 AR EE SIS - Jd
HI—PRERE AR ESE - ZORL PR FE0
H RN R B 1, 3,5, 7,9, 11, 13 & 15
mm/h (7E+1 mm/h FEEA ) AP FOV 2
PIRER R A » U@ I PR R - 18
JACAE 2 L PR DAL A o R 0 T 1 T
2002-2004 415 8 b2 3t 8 3 1 e 1 5 1 £
- IR 2274 (AAESEEASE TS -
HARE IR RAIR YA -

FHlE 12 BRI E R MR S 5
HIAE T » T FLIA Ak R 5 A 70
T 0 AFERAIERNIRD » R AR

% X5V - BEGERM - LI PR
IREERERAE 9 B - (EALERRIIER R =
FRFETRAREE, - B KIRERRAGHE 3 - 4 A EL L
Bt o FEE ~ BRI - SHARPERER O -
HEL > ZENTEEKEREMAIE 8 &
H - (HRFER RS R s R LS
B R ARG 3 AR R AR - K
FARIE 2 NEEEER © I ZFHYERAME
FERRARAD > Pl S M e et 7 o e PR
FRAGED - FEBZ > /i~ ALHIEZRA KR > B
[k AR 7 N KRR 4
NHEEERR - AR~ RIS MR S
W - RS - HEIPERoKEE RS ]
2 1 AH S RGP R K S R m E r] e 7
SNH - BRI 3 AR EER - 1
FREZERIFILE 4 N ELE SRR -

HEAE » 7E 2002 - 2004 ZAFHZR I
1t » BRATFHVRTEYD » Mok
UL - BRRETRYTE 3 - 4 A
B - AR AL KR e AR -
SR 4 AR - 52 - R
Ok B R A ILER » BRIERTERTE 2
AN o BRI S - K
%o - AR KRR R -
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10
1 mmvhr 1 mmr 1 mm/hr
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7 mm/r 7 mm/r 7 mm/hr
4 9mm/hr 9 mmhr | 9 mm/hr
= 8
f| IS
L S
R
—
12-02 H
10
1 mm/hr 1 mmr 1 mmhr
4 3 mmihr 3 mméhr 3mm/hr
1 5 mmr 5 mmr 5 mmhr
7 mm/r 7 mm/r 7 mm/r
4 \ 9 mm/r 9 mmhr 9 mm/r
E E | x)
1'2
03-05 H
1Q
1 mm/r 1 mm/r 1 mmr
3 mmihr 3mméhr 3 mm/hr
8 5 mm/hr 5 mmhr 5 mmvhr
7 mmvhr 7 mmr 7 mmhr
P 9 mm/r 9 mm/r 9 mm/r
B x| < J
\\\
2 ~
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06-08 A
10
1 mm/r 1 mmthr 1 mmvhr
3mm/r 3 mméhr 3 mm/hr
8 5 mmhr 5 mmihr 5 mmihr
7 mm/r 7 mméhr 7 mm/hr
9 mm/r 9 mméhr 9 mm/hr
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2
Rainfall_Rate (mm/h) Rainfall_Rate (mm/h) Rainfall_Rate (mm/h) 09-11 H
TOTAL-TAIWAN NORTH-TAIWAN SOUTH-TAIWAN
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FH 2002-2004 4R RERY A F R HE B R AR -
2% A% 1% *E
24 4B HEM 24 ILEMR HER 24 EM HEM 24 e HeH

1 mm/h 465 252 213 1003 472 531 1392 406 986 688 207 481
3mm/h 106 62 44 497 234 263 680 237 443 306 87 219
Smm/h 24 13 11 211 91 120 221 80 141 115 27 88
7mm/h 13 7 6 93 36 57 107 43 64 43 7 36
9mm/h 4 1 3 45 18 27 42 15 27 15 4 11
NE 612 335 277 1849 851 998 2442 781 1661 1167 332 835

ELALETES B RGE 3 A 1E 2002 - 2004 4= —AEYRE8ME | - ¥R

& o AR RS BRI KSR =

2~ ErRIERE BB E 24T

13 - [F)[E 12 - {HE @R RN R E
e o AR EEEHE AR EL PR R A H SR
WERNRA RIS 1, 3, 5, 7 & 9 mm/h (FTAS FOV
YRR R B » B SF PR R
Pt A O RN FE B 43I < 2002-2004 45
T [t A 1 PR N 1 40 el > SR 6070
TEERAEAAET TS - HARETHORE R an=
HAR © HE 13 3 2R EARERRN Y
Bk REEERAE 5 A H > BALIHIERIRR
PERVRHERTEYY 3 ANEEERE - JREIZE T ATE
il - EET LR KEREEENE 5 &
B B RRERYRIGOE 3 N EEERE - T2 AE
FHE 3 ANHEEERE - iRk R ELIE 6
N KRRV 4 NHEEERE - 5oL
EFIE 4 NHEEERE - MWELEEES - 75
B Lk R mEnE 9 N8 - mARE
ERAITE 4 N SR - iRk SRS EN
167 ANE - B RBRRAE 4 AR EER -
%ﬁ%ﬁ«’a@ 4 NHEEEEE > RN R E

o FERKZE - ALEBRE KSR EEAITE 7 A EL
Erjtl’npﬂﬁ*fﬁf 2 NEEERE > Hoe A
2 Rk s EA1E 8 A H - K
ﬂﬁ@-‘f’ﬂ“ 45 NHEEER  FMNELIFEEE

 SERRALERIAE 4.5 AN HEER o

B fE s 2R - F -2 -PEFEHR T L
H o fERERN B H - DR ~ HFRRS - IRAH
P o FEHIER VRS | o bR TAEE Z R
7 28 e v R [ R RS = YA L > AR
HPHIEEAEE ~ ARSI A B2 At > H
ERrE AU MR AR R - AR P RESR SR
(LEANIHE - (A AR S K= FE L
B o BbAh > IR AT AR B S — I IR 1 e R
B FEREKR DL MR R T —EfE - 3
FRIEARTERER I RFE > 1 SRS i RN R
fERGvKIg R - P 5 B B A S (T @

s AEEmEEEE

1 PRIGEZAMMARFENERFER
AWFerh Y PR (FE TR RIS
REAE o > AEAERN 2 e VR AP S 2 U AH R AR 8
53 HEs 0.66 K2 0.54 » 4R1T » 712002 - 2004 434
[HRNEULEL PR 2 RAERRE SRS 0.45 ©
et E R T S AN B R E RN &
EpRE e B pc R > 1 3 SENEE RIS
RO © JE e AR B R B AR T E

R 2 - AR E5aRs A2 2wt
HET T A e s R R B RE - FTLASZE] PR

A A S BB AIPRE] - HrT PR R AR
FERRES 0.7 mm/h - SFHY/ NS BRI R
72 L&~ TSR - AERERT R e R 1)



At+EE=ZAR - Res

REE HHH

BIRE FRE 17

TN AR PR EIIERERERS ROKR HE -
HERF M £4% PR#&F PREAGR#4&% GR#&AZ PRHEAZGREAE HA%2 PRRR GRRR W% % Angle bin
b 23.251 120.817 23.269 120.816 3250 860 2390 3 54 -51 1
o A0l 2412 121.252 24.145 121264 5000 3370 1630 32 475 -44.3 2
ZRRA
we 2% 24.224 120.845 24.248 120.827 1750 320 1430 38,6 0.5 38.1 46
v EY: ] 23.701 120.408 23.689 120.391 1500 33 1467 0 38.5 -38.5 46
JE 24.018 121.15 24.035 121.173 2500 1562 938  29.8 0 29.8 49
REG G| BFL 22825 120.666 22.821 120.671 1500 50 1450 219 0 21.9 15
BEERE| RE 23.215 121.245 23211 121.255 1750 211 1539 293 0 29.3 42
X 23.738 121.109 23.757 121.132 2500 2636 -136 28.2 3 25.2 11
REEE L& 23.047 121131 23,071 12112 1500 2435 935 605 0 60.5 33
S 23.065 121.096 23.071 121.12 2000 2435 -435 24.6 0 24.6 33
Rl
¥ & 23.865 120.362 23.886 120.344 500 15 485 73 0 73 33
ERE
hEmE| SR 2271 120.986 22.687 120.998 3000 408 2592 0 176.5 -176.5 45
o5 HH A
s ELES 22.691 121.021 22.687 120.998 2750 408 2342 0 176.5 -176.5 45

FHATRERY R HLE RS AR Pt ABRRE H I SRR
£ o (HAERE Rz - i 7~ 8 nJ LI
PRy i [ it Bl it i 380 T O o 9 0 S A5 AN
[ - SBR[ FI AR IR A -
R e L ) o R A2 St [ RS s RO - R AE
et R B A A I SR LA RS IR Y PR R B 22 1)
2002 - 2004 [FERYEEAERSR 0 B 1 PR{Ra AL
BPEAIIRB] 2 - AWHFetheti PR A5
R £ T BRAE R R A U 2 T T AR T Bl
Mt > SEHGERGHAEE B PR R
R E R AR AT ERAR DL T 28R - (FROSAT
)

(D ARTRA2 - PRIEE BTN
I o FESETIRAGAR ( scale line ) WiliHY
FOV &3z B R s ik RHE R
[RERN S isEHY B ( Hirohiko Z5 A » 2002 ) -

QREFE A © PRIHIE 2 U T ikt
i I RS YR PRITHR I
IR AR T8 -

AR

(DB 8

PR 1) FOV 7RI 5 /A
I AR TS - T e
WL - SR PR FOV 5 RE(R My
TR -

PR [7KELHIES B 58
F > B G B [ e B L B R IR T
R RT - (BN R RN R 05 &
HH 60 735 SAAEIRF Y& - W 2 [Ty
RFFE 22 e N 5 o [ A R Y B AN
— 3 o FEFRNE ZE VU - PR #26295 1E
2002 4 6 F 26 H 0923 LST 3 o7& %5
B3y - SRR R E Y - BERUT
A R K HER (A0 14) - A&
GMS - 5 J 5 NMpm AL S - HEEES
PSS ER AR (20kE 15) >
LIS PR A EAURERY 2255 73 mm/h - [ FH
HIEIRFE] (0900 LST )Pyt IS Y FE RN &
50 > {H7E 1000 LST FIF R S5 13 mm/
h < JEHUR PR FTEIHIZEIRIRERY - 32 2IR9THE
% NIRRT RN &R
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2A25.020626.26295 SANOF nearSurZ 2A28.020626.26295 SAHDF nearSerfcin

14 TRMM i 2 AF 5 P A ZE B K - () PRSTHIZE S T8 [#](2002/6/26 0923 LST, #26295)
()% PRIHIFRIERNT =R il -

15 GMS-5 BRLAMRAG: - R G E v bl A EM R MTHIEE (2002/6/26 0332-1232 LST) -
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2425.030620.31897.5AMDF nearSurfRoin 1B01.030620.31897.5AH0F chonneis(4)

(@)

16 TRMM 2 AR A e R S8 3R et/ > (a) R PRI R R =R 73-4fii [&] (2003/6/20 1930 LST,
#31897) 5 (b)ES TRMM/ VIRS S 4 HY5E IR HE] -

& 17 GOES-9 #LA5: - ARSI S R p Bl A HH R e /K 6 (2003/6/20 1223-2323 LST)



20 RAFHE

Pl A IR ] RS

(5) MR E RV © 21 362 {E I 5
BRIV EL o S5 Euhny 2 IS nTEE
AEHZIE > SRR R B RN TE
T o A - FEF/MEZE AL > PR#31897 1F
2003 4F 6 H 20 F 1930 LST S A,
BB > ASUTHIRRIE FOV T R T g2t
WEREE 0 (HAIARN =GR = EAR
176.5 mm/h » HEEREGEE 6 H 20 H 16 [
6 H 21 H 03 K1k 33 BN &
53R 109, 55, 165.5,176.5, 94.5, 44, 7.5,
435,62, 5,37.5 K 229.5 mm/h - (H[E 16
th o PR OTHIZERE N R MAE &2 TRMM /
VIRS channels {9 5EiLEYS— BT > 24
AT AR R K EE N R - B E
A 5 N B R BR o R LA
GOES-9 J¢£ 1lpm W ELY| 5215 2k B 2%
(2003 / 6/20 1223-2323 LST ) » FH[E 17 14
ElE ] E RS AT - TEAEER
RSP CEIARKTT ) I68A HBmEEK
M AEFAH AT RN S5 ERZ A
LRI RN A8 « FHELATE] > HIARRIHITERY
BB RHER > N TIRA -

DAL SLRZA G 28 PR OBUHEDR B
TRV < R BRAERE 2R - R N H %
LR B -~ Fopiils sth i ) S e B AL 2 st P R B R
K PNz BT 2 > AR L A3 B Y
B SN ERD - WL - HE
PINFRE PR fEGE R E R RIER
EHENY - AR EEAMTEERRT -

2+ 4P R AR AR

HIR T e R 2 G S (R R R 7041
734 > R 2000 - 2004 £ L4 > HiATH BN R
UEIARET - SR G R 3 BN R TAE 6-9
H o MR S AE 2002 - 2003 FHY AT

=t miE—%

e EIBR RV SEZ 54 © PR [ERAUIREE
BHIRET 3T - AT AT 2 5 18 e B [ Y FF
Ve AR ~ 2 W% £ R RN B RE S Ja IR T et
M > R~ R B R AU RE DUA M o I
F o HEAE R o E L E R AR - ARy
IR ERALS R - HALEERRERN R AR
Al - i B DUSHIRTERER R - B
IRF SOt R E B 2 NS S T 52 - LR AR
G EE R JEHIR PRI RN - (BT I M o N S
I - A2 ZIRF IR [RERT B2 6 e SR e R
s > RN ARG E B DA MR RN S - i
HrGaEErENESRI D E T - 3
IRFIIRFRERG 70 > A2 P R SR TSR > L5
YR B = B W SR s 2 - SRR AR e
=t (HHEES LI s oz Wigs LL IR R
e AR R R AL S E I - A - A
fpFe ot B A M R RN S A o M A R
BRI B - AR MR RN A A 2
PERNTEIRREY 30%LL T - HATRMERERN R E R
AR AR =AY 50 %LU » HIGZAEATRER
WZSAE -

ST 15 VR i [ 9 1 Y e R SR
BT AEARFE SR A R 2B T S
9 Ffr 28 R ) e L E A R P AR MR B RN O R S - A
H P AVE AT SO IR TR R ok 8
E DS RNA T o BHEIRTER N AR
HEok#REELTHIE S N B~ B -
AR T AR AR AR I AR
i E —(Ese BB - IERRSKE & -
HEKEEATHAEI AR - &2 K==
FI5s 4 B o —fRIMTE - FEUKEFEEL MR
PR - MERELLT - BERIRAE
RN S5 RN R AR
UM EASHE R - S BRI B BV IR (51
B2 R IR R T BV e
Ti/glH (Tao SN, 1993) » FEAREVKIE RIELL B
9 1 B E R JE RS oK B KR &



T EF=A ROAE
I 9 3 i o PR SIS e/ - PR B
JE o RN R R o M )  (ELER AR
FERTBLHIE Z R AR > FTDARI R eI
MRS A A F R RESEZE - At
DIFLRERN S R T B R B Wil )

R ETIERE N AR R > Hffk R
EFOENNH - HROEIAH » £ - T
IR T ANH o BN I R BH R
TP > P DA BT B RS S ool N gy
BZEHHEGTEL - BENAEE TR RIAIRI N
BHRERIE RS VK = R Sl AR TR g
R RS UK E S R N e SRR AN
gL o BRBER KRR E LT - B
YRGB S0 H R 7R 2 2R IR 5 5 B
B 0 FTRERSRNRAE T e AE il 2 % BRIl
M - FEILE B B2 4 -5 AN HIRS KRG
P N SR v B S DT BRI, » 35 SO T RN AE 1
[ AR Az B - IR - 7ERSUK
J& v P LA b R RN SR v P g i s e ok e &)
EH B ERKSREES KRS g - 28]

H LS ( Bergeron process ) HysZ%E ( 1H
H,1995) - fHif5 b v 7K KT BRI AT /K YRR T A [
AHEHOKA, o KN ETE IR - RIEA]
DAPE BB A A e R e Y 2R = R AR A A vk g
HE - KRS EE T 5 N8 - M
B B=FOE 4 A0H - — RS 0 Bk
PERN RS DL MRV B AR o AR
WS - B2 EE - FrLAS T R
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KFEERN LT RN SR G MR - G
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REE HHH

BlIRE RS 21
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NSC93- 2625-Z-014-003 735 F52pk - AL
T SAHBE R (@ fE n] 225 vh e TER B E A
PR RGO E B B == AU
{4 ¢ hitp:/140.132.23.204/

L&A

FEHE  EVHE - BB EENF] 0 &
Jb > 116-119 & » 1995 -

fook b~ BRERER ~ BEEE - 1998 & ERNEGHE
i 7> ) 58 THIR B W 157 22 00 AT R R
i o KRB > 5526 11 25 1-18 -

BB~ FFIKEE 0 1998 i M B EAE A g
JRER LA 5 o KRR - 5 26
HH - 55281324 H -

SRERSE ~ el ~ BEE - MAELTT 0 2004 ¢
MR T o KRB - 532
W57 H -

Adler, R. F., H. Y. M. Yeh, N. Prasad, W. K. Tao,
and J. Simpson, 1991: Microwave simula-



22 RAFE

tions of a tropical rainfall system with
three-dimension cloud model. J. Appl. Me-
teor, 30, 924-953.

Fu Yunfei, and Guosheng Liu, 2003: Precipitation
Characteristics in Mid-Latitude East Asia
as Observed by TRMMPR and TMI. Jour-
nal of the Meteorological Society of Japan,
Vol. 81, No. 6, pp. 1353-1369.

Geert, B., Heymsfield, G. M., Tian, L., Halverson,
J. B., Guillory, A., and Mejia, I. M., 2000:
Hurricane Georges's Landfall in the Dom-
inican Republic: Detailed Airborne Dop-
pler Radar Imagery. Bull. Amer. Meteor:
Sc., Vol. 81, pp. 999-1018.

Hirohiko Masunaga, Toshio Iguchi, Riko Oki, and
Misako Kachi, 2002: Comparison of Rain-
fall Products Derived from TRMM Micro-
wave Imager and Precipitation Radar.
Journal of Applied Meteorology, Vol. 41,
No. 8, pp. 851.

Hobbs, P. V., 1989: Research on clouds and pre-
cipitation past, present, and future. Bull.
Amer. Meteor. Soc., Vol. 70, pp. 282-285.

Houze, R. A., Jr, 1993: Cloud Dynamics. Aca-
demic Press, Inc., New York, pp. 573.

Iguchi, T., and R. Meneghini, 1994: Intercompar-
ison of single-frequency methods for re-
trieving a vertical rain profile from air-
borne or spaceborne radar data. J. Atmos.
Oceanic Technol., Vol. 11, pp. 1507-1517.

Iguchi, T., T. Kozu, R. Meneghini, J. Awaka, and
K. Okamoto, 2000: Rain-profiling algor-
ithm for the TRMM precipitation radar. J.
Appl. Meteor., Vol. 39, pp. 2038-2052.

Ikai J. and K. Nakamura, 2003: Comparison of
Rain Rates over the Ocean Derived from
TMI and PR. J. Atmos. and Oceanic Tech-
no., 20, 1709-1726.

Kozu T., T. Kawanishi, H. Kuroiwa, M. Kojima, K.
Oikawa, H. Kumagai, K Okamoto, M.
Okumura, H. Nakatsuka, and K. Nis-

=t miE—%

hikawa, 2001: Development of Precipita-
tion Radar Onboard the Tropical Rainfall
Measuring Mission (TRMM) Satellite.
IEEE  TRANSACTIONS ON GEOS-
CIENCE AND REMOTE SENSING, VOL.
39, NO. 1, JANUARY.

Kuroiwa, H., T. Kawanishi, M. Kojima, K.
Oikawa, and T. Kozu, 1996: Precipit-ation
Radar onboard TRMM Satellite. /EEE.
0-7803-3232-6.

Liu, G., and T. Takeda, 1989: Two types of strati-
form precipitating clouds associated with
cyclones. Tenki, Vol. 36, pp. 147-157.

Simpson J., ed., 1988: A satellite mission to mea-
sure tropical rainfall. Report of the science
steering group. NASA/GSFC.

Szoke, E. J., E. J. Zipser, and D. P. Jorgensen,
1986: A radar study of convective cells in
mesoscale systems in GATE. Part I: Verti-
cal profile statistics and comparison with
hurricanes. J. Atmos. Sci., Vol. 43, pp.
182-197.

Tao, W. -K., J. Simpson and R. F. Adler, 1993: Re-
trieval algorithms for estimating the verti-
cal profiles of latent heat release: Their ap-
plications for TRMM. J. Meteor. Soc. Ja-
pan, Vol. 50, 673-690.

Toshiaki, K., Kawanishi, T., Kuroiwa, H., Kojima,
M., Oikawa, K., Kumagai, H., Okamoto,
K., Okumura, M., Nakatsuka, H., and Nis-
hikawa, K., 2001: Development of Precipi-
tation Radar Onboard the Tropical Rainfall
Measuring Mission (TRMM) Satellite.
IEEE Trans. Geosci. Remote Sens., Vol.
39, pp. 102-116.

Zipser, E. J., and K. R. Lutz, 1994: The vertical
profile of radar reflectivity of convective
cells: A strong indicator of storm intensity
and lightning probability. Mon. Wea. Rev.,
Vol. 122, pp. 1751-1759.



Volume 34, No. 1 Atmospheric Sciences 23

Verification of TRMM/PR Derived Rain Rate and Its
Applications _ the Study of Precipitation over the Taiwan Land

Ming-Da Tsai' Wann-Jin Chen'
Chin-Hui Feng' Gin-Rong Liu* Ching-Chung Li'

'Dept. of Applied Physics, Chung Cheng Institute of Technology,
National Defense University
!Center for Space and Remote Sensing Research, National Central University
‘Dept. of Computer Science, Chung Cheng Institute of Technology
National Defense University

( Manuscript received 20 July 2005 ; in final form 31 October 2005 )

ABSTRACT

The Precipitation Radar (PR) of Tropical Rainfall Measuring Mission ( TRMM ) satellite is the first
space-borne meteorological radar. And the frequency is 13.8 GHz, the horizontal resolution is 5 km, the ver-
tical resolution is 250 m and the swath is 220 km. In this study, rainfall rate of Automatic Rainfall and Me-
teorological Telemetry System ( ARMTS ) measurements of Taiwan are used as a ground truth to validate
the accuracy of rainfall retrievals that TRMM office provide a standard products of 2A25 derived from Pre-
cipitation Radar. In addition, using the data of 3 dimension precipitation observed with PR to investigate

the characteristic of Precipitation over the Taiwan land region.

Verification of TRMM / PR derived rain rate, this study collected all the TRMM/PR data covering the
Taiwan island area from 2002 to 2004 and validated the satellite rainfall retrievals with the rain gauge data.
Results show that the rain maps derive from TRMM/PR and rain gauge are comparison in the Meiyu cases,
and the average correlation coefficient is 0.66. In the typhoon cases, the parts of the rain maps are difference
between device from TRMM/PR and rain gauge, and the average correlation coefficient is 0.54. There are
three year data sets, and the annual average correlation coefficient from 0.32 to 0.47. It is also shown that
the correlation coefficient depends on the amount of rainfall, better one with huge accumulated rainfall and
poor one with little accumulated rainfall. One another factor which affects the value of correlation coeffi-

cient is terrain.
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About to investigate the characteristic of Precipitation over the Taiwan land region, the vertical rainfall
structures for convective and stratiform were analyzed for the understanding of the microphysical rainfall
processes. It is shown that in general the height of development depends on season and on location that pre-
cipitation occurs. The height of development for convective rainfall is larger that that for straitform rainfall
and there is a bright band appeared on the stratiform rainfall profile. Straitfall rainfall is the primary rain
type in the spring and winter seasons, while convective rainfall is significantly dominant and the amount
of rainfall is usually more than that of stratiform both in summer and in fall, especially in the south of Ta-
iwan. It is easily to distinguish convective from stratiform rainfall from the vertical rainfall profile and the

understanding of their microphysical precipitation processes.

Key words: TRMM, PR, ARMTS, Meiyu, Typhoon, Convective, Straitform



