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REFBNTPHREZAERD, BEEIIFH N
“08. 7" RFIK M B 5K SRMAR(Q) FAIARIL(Q,)
HEEX—,H Q, 5 Q, HERFERRNBE.
R, AX“9B.7T"RHAKBRTHEBKEHM KRG H
% 38

WREBKKFHNEELEWNEREETUTIL
ANHE. REKKIKTEH, 0K MR (X5 Rk
REZRK)KFEI B EZHWEKEFHE, E—
EBREIRBTREKzEAMEREEFLEORE.
MK EEERARBRTEXKZAR TN NS
W, UE=E P KM B ), Zipser
A Lucz!' 145 i B 3 16 Kk BR 4R 5 2 T b [ K R 4R 1
BEEHNESNEEKSPFHLEASKHEZNE -
o —UHIRERERY EEZHRKFEENR
B 3 B g 1) 3t % A0 38 (SRR /N ) RO T RE KR F
SHHMK(RBR)MYELR Y, HTE
MBRFBREKTE, B FHREFSNEKER
W+ e B, TREKZAFHEE
GHRIE, MM BEREEKNREEAURTOER
f9120~24] 3¢ o | B 45 R K W B T B ( Tropical
Rainfall Measuring Mission, TRMM)(%) F I8 & 9%
—#B M ¥ B 35 (Precipitation Radar, PR) #1388
{( TRMM Microwave Imager, TMI) B30 M 45 5 , &
BT RAER DU X B A998, 7. 207 F0 i B 4t X
£99.6. 9" KB KEHMEKERERFS
L Byma B R LE .

2 B O

98 i B9 TRMM PR 5 # B8 8 (2A25) #1
TMI $R %R B (1B11) 1 H 4<% 8] & /8 & (NASDA)
By 3tb BR 00 3 B 9% +b 0 (EORC) # 4, TRMM 12
F19974 11 A 27 HAZ, ERE—BRAUATE . 51
MM 35", CITR Bk 350 km(2001 4E 8 B 7 H
LA 400 km) . BEFSEHBR—RFHBELH 96
min, PRFWMFMEE LK 220 km, B K7 38°S
BN ZEYA 16 FHiH. 2A25 AHMERX
P EAEEKE (mmA), ERKFLHRR 4.3
km(BETR), ZEENMPHER 20 m(ETR), EH
HEMEEABRZE 20 km!®), HE TRMM V ¥
572025 FRUETHRKLXBNER. KA R
WK BEEEKMEMAYEK, R PR BH
ERGRUARW WZEEKEEREEXHIES
KRR R PR BB ERN ,HEHE Y —BHAR

it 39 dBZ B1R 5, i B 4 U & X K %t It e K B
Ko dE LRI E O REK BR LR & R HoAth R K 2
B, ERP, KK SAHAHRMRL, X B
XX REK MBS KEERTR.

TMI B — R M B E ST, B ERHMBERE
S5 E W F:10.65,19.35,21.3,37.0 #1 85.5
GHz. B& 21.3 GHz SRR EH K, HAh 4 N
B RIRAEE, TMIBBHEE N 758.5 km,
Bk —HHE. EHEREENKFEFIHRRE, N
45 10.65 GHz 29 63 km %37 km 2/ 85.5 GHz 89 7
kmx S km!®), XA ATAIAY IB1l AR R B R &1
R K& EERBEE.

B F TRMM PR 1 TMI 7 5]l — & 2, #R 3 89
BiEARR,EMHENEANR 1 min £H, TR
KRB RBZIE KR, XHRE TMI &8 H
HEEEAXFEKEAKBRNE S B AR KK
B EFG R TMI &8 18 ¥ 3% W5 B P9 A R A9 K 1
B R EEK 3R, BN #EE t“ TMI R K 26 8 50 M B
HEREKE, HERGHEEARREKERESLZE
TRk BB, W E XZK“TMI Rk KR R “TMI Xf
WA, BEUNEX R “TMI EZREK", ERHH
A e ROBE KAl B |] 4 B R 1998 4 7 B 20 H
218 39 43 21.7 B (it K&, P PR 7£30.0136°N,
115.023°E M )M 1999 £ 6 A 9 H 21 o
254 26.7 B (it F 5, KL PR 7 29. 9788° N,
117. 512°ERI BN ), XB M PREMAIIE
AR MR, WP PR BN &
KEBEHEAHBREK 1, RPFIHRANTREKE
BUEZEKHBRL HHEHMREEKRELEE
BE B RMEKOHER BB, HFITRE

DRB MK T TR 4 15,
#£1 B H PREMNBEKERZESZHR
BRekE I 3y Rk
XE KR (oh) (mm/h)
“98.7.20" XtMEEK 640 9069 14.2
BEZ&EK 1032 3488 3.4
“99.6.9” XfWMBEK 342 5980 17.5
BzR&K 1760 5017 2.9
3 84 R
3.1 BEKKELH

FHX“B.7T.207H KBHEHXSSBEAHIFA,
REXMEPIh B H M RN, XERE



43

185 % : TRMM 30 T35 F0 M AR 40 (0000 71 o 2 BE 46k 28 T R K 42 M B SN 439 B 9 423

BHE, “9.6.FAKBRWALERBERMLER, X
BREABRWHARYG L, XIRREEABR LB X
RARWERALS , HEASR U LE T FX
KKK FE, LLIF U TRMM PR (N4 R,
XA PREMEKRENHKTER, BN TR-
MMPR ATLIRHt TEBERBEBE NS 5 km BKF
S RIRM LR, X 2 o T T B B A B 2R
FRXE L RGER

#BP) 2 km F K LT #bFE 3 PR [ A9 7T #E
FH BI(AERLHRTEXHMTPREBKRLE
B2 km BEFREK R, A 1 F#BI“98.7.20" F1“99.6.
OHREBBKEERTEAE SSE, SHENT
BEWABBEEAN,TURBIARAIMNPREEKRE
RHEZMTRFAMRRNTHAR, WEAMES HRR
B K 2B d 100 mmh, L 10 mm/h P B E
KFEWH, BRI E—BZE 10~50 km Z 4,
MERMFRTEEEAE, REAE 10~20 km Z
W, A1 HEAERNRPREEKRAHERR
M—REKX,ERWEA (#)ZRFENMLEBRE
KX, HZERIEREKR,XTR AT 882 38 %t i ek X
BALAZHEENTIHEHR, ENFAERIR

ERTHPREBKRETH 2 km B E L, B
KEXTF 1 mm/h BIXHHEREKFE S REKB S R
B2, BELE,“98.7.20°KRETMREKS
B Z MK ik (3T B ) LB (0. 62) Ak K I oA
(2.60)E/WTF“99.6.9" KRG WA Bk (R
) HEH0. 19) R KR EE(1.19), RATRER
XENMFRERKRES BFRLMEKNBARR,
— B3k UL, K R 4 b Xt i RE K HL A (B 5 R )
B EZHZRAL TERN AR E R, 5B =
RS HA(REWEB)R, WEHARREL T
B B0,

WNHRELRM2(LER), TURBHIPRE
BARZEFHBREEAGH)IRRTXRERK. B
Z [ 7K B 3b T P 38 — A/ T 10 mm/h, B2 BRH
ERXRFHNBRZRAKRPHFEERIONREKS, B
A] BBAL F 31 I & B B )5 351 B BE, BP i 3 3 Rk OK 1 B
ZHAKTE, HF TRMM ZEEMWRR, £ X
EUOUR S TRMM PR #3834 3 3 07 5 % 4~ BE ok
REFRWHAH) TR KM B . XHHEMFE
EEHITZH,

B HRERBKRSEFOTE(2 km #E, B

NHEKRE NI RBRAN IS LR, DEBMABANRELEZRKOTRERR
(a) (o)
W AR 640 —_— A 1032
/) #RokE: 9069 mm — &Mk EK: 3488 mm
= 80 80
& 40 40 1
R 20 1 20
LT 10
51 5
1 1
1~'5 5~'10 1o~'20 20;30 30~50 >50 1—'5 5~'10 10~20
(© (d
RN 342 R, 1760
— SRk 5980 mm —= @Mkk: 5017 mm
< 80 80
= w0 40 {
R 20 20
LT 10
5 5
1 4 1

1~5 5~10 10~20 20~30 30~50

P 38 B (mm,/h)

5~10 10~20

P % BE(mm,/h)

>50 1~5

B3 HRARKNEZBRANHFERQC kmBEL)
(a.“98.7.20" X HKEK ,b.“98.7.20" BEMEK,c.“99.6.9” XFMIEK,d.“99.6.9" B=REK)
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£, XHEKFREERIIAHE 1~50 mmh HH
Bl 90 % E=REKWE/PNT 10 mm/h, E 3
PEHBEENRAT 10 mm/h X REKBEE,
EABRBK MEZREKEEF/NF S mm/h HRE
KYUREE, HXT KB RO TRME K,

3.2 MKENSEH

ATRARXFE AN PREEKREEKNETS
Y, 3 B2 B B K 3 R T L R K T B AR RS R
KRB EMSE 3 A ERTL.

HABIEE 1 PBREKP.OME 6 KEHTE
(H4), ERUTNHREREK RS BT HREK
AMT(EI PREZBINE-NEHKMBES)AE 15
km ¥ B (B 4a,b,d) , B REKZ 2R, KB X
REK T 100 mmh, HBRESHEZE 6 km KR
B, BYREKEPREKEMBENHHEDE
BYSHNER. B e bEM—NREHD, ]
PLORUEKRE(IO mmh ER)LFEME ), B
4b R — ST H K FTE 2B F LR 1E 5, T A M
X 3 MK 3 4 o Y B KR K % (100 mm/h) & T 4
W2 E#2.0~6.5 km,

BBk HEAZER(E 4c), KT PEKES
/AT 10 mm/h, EL S km BELATUED —F

BAORER HEBTUBARKENEEEH.
XABEMBKEHREES LASKKPHKRES
o BHNEHE 4d, e, f B, AHEE B3 HREK BB
WAHBEMK, B EE 2b FHZRLE P RE
KX R Z MK BT, X — SRR E 2L F A
Rk 1 1100

5 BIRELAEHXREKMEZRKERR
B, 4 et R EEKBER 2 BB 2 km FEEAL R
ReAk®EH 1~5,5~10,10~20,20~30,30~50 1>
50 mm/h. B BEKBEL 2 FIX M 2 km & BEAL )
BN 1~5,5~10,10~20 mm/h. X2 L 5>
MHEMN&BE 2 km & EL K REKEHETIRE
fbo B 5 R REKERHBARTFREEKE
LRENFIREMCEE KB EKEYHELE
MEESM. 7£98.7.20" 7K R 5t o F 5t M K BR
LB B R R BTE 3~ 4 km BB AL 10 B A
TLoRKER M EER, TRERNRETRIBRPER
AEARKEHIIBEENBEELE WK EM L
Z5km BEHRSE R, REK 3 75 BE w5 B3 b s s , X
—BRRBRTHARELREEREN TREIRREHK
MAMEKELIR FERE U LEREKEME®E R
ERBEZEWNN, X —BEANKB[ARKBRER . ME

—— |- mm/h
O - 5~10 mm/h
—o— 10~20 mm/h
—9— 20~30 mm/b
—&— 30-~350 mm/h
° —o— > omm

)

—&— 1-S ma/h
- ©: 5~10 mwh
—9— 10~20 mm/b
—9-— 20~30 mm/h
—&— 30~-5 mo/'b
—0— >% mm/b

—®— |- mm/b
O 5-10 mm/h
—— 10-20 am/h

l —6— (-5 mmm
0 5~10 muh
10
—v— 10-20

-1 1

5 LGRS REKTEZEKES
(a.“98.7.20" MWK ,b.“98.7.20" 2 X f&EK ,c.“99.6.9” MWK ,d.“99.6.9” B=REK)
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“99.6.9"HREMKRLED , M MEKERERETF
“98.7.207, “99.6.9” #yF It R 7K BB L% 5B K RE Ak
A 2 km MHE(BR 1~5 mm/h W& ), X EH
MRETHRIMESRILE T EROR YT
B, R T 98.7.20"5“99.6. 9" H A H R
ERKREMZD, MHNPREEKRE PR
Rk = BB b B By B PT BB AR R

FRZREKEE (B 5c,d), ERRAEER
REBRKHBEAKEMLT S km FENKRERE, X
REAEAFHREEME. KHEUT , BAREL
A, RARAIBELREUTELRLER, X5
ZREKBHEBANCER BN, WESREKHE
AR EENFHHE LB, E S km L
B 1 km FER, KoK 3 B R B 1% hn R o /) , 36 B
—RRKKIBER B, K 3R 5 KR
IR N

WA R R K R G0 P X BRE KRR = REK Y
JBR 2% 8 1IE 55 $HF #tb, OX R AR W 3 (X B 3 [ 7K IR R O
HHGEP2 MG, SR T REKEESENS
BB KEEEWH L RARYE.

T WBE BB b ROBE R K R G X R K
S5RABKNEESEHN, RATEMT Yue®> 8
R 45 % 4> 77 B (Counter Frequency Altitude Dia-
gram, CFAD)E R , 2 THRAPRERKRLES
Xt 3 [ 7K 2 % K B o M 4 5 IR K 3R B G B B &
#i (Normalized Counter Rainrate Altitude Diagram,
NCRAD) (B 6), Ul #7 ¥ {6 2 £t %t & B Mok BL& B
HEMEREA, BFE—FETLUZR CFAD ¥
EhEKT LBERGFEIKRARR, H—FHE,
AU RANREK SRR KEEEHNE
P& HEHRES, 6 RUEMNMBEKEE 6
km UTFTHEEARE L RARENI A, HEER
FFE 10~20 mm/h ZH, B=EKESHERARR,
ERNSESHR(<T mm/h), HEBEPENTFS
~6mm/h HHEEN, HEEENWRBZMEKES
~8 km BE ZBH —KEX, i % i K OB
2. RUBRZRBKGELEBEULTKEEE
3.3 MABMRME

BB KRS PR F (A SR B A ) R 5T a
SRS, ERMBERA T ERA B MEES B
hEFAEHES. BAERHERK, BRBAKE
RSB R R AR R F RS REARF
KHMEFES BAKEFRE, WHERRRN.

TR B A SRR, B, BT R HM
RAMERBEAEBMEOREHTRITER. ETL
RER, KAMBEY AR ESEr 2N AERE
HRT B KK R RBFF12024%6-38) 4R 4 B T B
HREK BRI XF T 0 550 5 35 5 O U A ), G 38 A
FERBA/MURRFREKZ P KEEFRE OB
FERE, EAZTREERMWE R KEK TR
£, MpEFERBE,

REMBHE =S mmMss &S TR
FHERRESPHRKEFEL . BEMMBLER
BZMEHE——MEXR, BEESRBEORSHE
BRARTHRAER. — RIS, RERXRBSHE
Rk R 2 ] R — M 06304, AT B XA RF
AR FAEREHARMKEEEVASHEARRES
R OB F & B B8 R0 R 15 R 24970, 19,4
GHz EEHWRBHBALE, B Tepo= Trov — Trions
85.5 GHz AHEHMRILBIERE, B Tpgs=(1+a)
Trssv — a Tras» 2 o« B 0. 818 LA R 3% 1 K 7k Bt
Tpess BBl J % (8 . Prabhakera %2R T A TMI
19.4 1 37 GHz & B H& 4L % 3k 3= = B 1 RE K 1% 5L .
BB T2 T TMI 85.5 5 19.4 GHz k¥
AL E kTR B EFS

EATRTRMNEET TMI S MEEMBER
I 3 IR AR Ak 2 AR Ak 4 IF 3 38 0 R 7K A W S 1 I
BRI RITEASF T ARMREEASRR
SRR ., BB EE LN

PDx = Tgxv — Tgxn (1)

X B 10.7,19.4 1 37 GHz, LB EXR B E XF

Spencer (39,

Tpss = (1 + a) Tegsy — aTpgsu (2)
ARSREERBEELASE LN

Tgiov-37v = Triov = Trarv (3)

Tgigv-ssv = Triov — Trssv (4)

Trsrv-ssv = Trzv — Tresv (5)

GRFW B THRIENEFENE R, KEE
i 10.7,19.4,21.3 GHz 3R B 10 57 #h 335 H kK
5B (ErE). 37 GHz B E AR AL 32 B 0 38 T ot B
KE—ETe AR, B HREK> HHRE, X8
BI3TGH: B BEETKHBHES. FRER
B3:10.7,19.4 M1 37 GH: RBHRAZ BB REY
Rexfsa (B, XEENEKIIEHFEBELE
PHEEHTER, AMEFEERT . BT KE
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AR R BT R, B R E SR AR L 2 AT AR 7 3
BRKREPHEKER .

M, R (2)~(5)F X 85 GHz 1R iL B ER R .
19.4 5 37,19.4 5 85.5,37 5 85.5 GHz H E H %
A6 3 18 2 1 BB 4 4 b 15 7 Bk T B SR A B K 4 A (R
7). B7982 km BERKESHH PREN
K R16(0.05°%0.05°) ;5718 3,85 GHz (R L B IE X
BEEREERAZBEMRNSMAH TMI £iE8H
RBSHS40.2°x0.2°) 54, B 22 5 5t 5
“98.7.20" , G MXINI“99.6.97, B T T : Tpegs <
270 K MBS EAKARXB I WX, M Teov_s7v,
Triov-ssv» Trirv-gsv > 0 SF{H 2% X 5 5 &< XF i /9
X, BEEB X, xR ARk,

h#t—#TRBBMEREKES 85 GHz &k
BERE.19.4 537,19.4 585.5,37 5 85.5 GHz
MEERARBEZAXE BS8MIBHT
Trcss» Triov-37v» Triov-ssv, Trrv-ssy 5 PR M4
9 2 km 8 BE AL KK 38 2 (8] B #0 A A0 A B 1L A B
Bo FHPE 8RR “TMI X i " B A% 5 (2 B xF
NE“98.7.20" , HEXT L “99.6.9”), B 9 Fm“TMI
Bz (Z B St R “98.7.20”, 4 B XF R “99.
6.9”), B 8 FIPH 9 FM A 2 ke B ELBEH K
WK, Tpess EMR /P BH, M Trov_arv,
Toigv-gsvM Tryv-gsv A MK BYE, HBIEEWN

E 9 EP TPCSSs TBI9V—37Vv TB19V—85V*‘] TB37V—85V
BEMRFEE WM AR, B Y2 T 3 MHiE KBk
K 10 mm/h B, X LI A i 2R 1 75 Bl R 7K 2B 3
Kz, N TFHRMEKER, UABRNERS
BB KBRERAR, B8 PR A M Tocshl
RBEREAENKTR D BUED Tgigv-37vs
Trigv-ssv M Trary-gsv Bl 28 B & 7K 3 3% K 1o 3% K
(“99.6.9" B A “98.7.20" B E , WIRBRFEA VA%
#)o

WBER B 85 GHz RILBERR Toes B #A
FHRAMEREKER, BNERBHYEREK S FIK
HOBHES ZESE5TRmERE X, AU
R ERBAOA S ERE R EMEKERTREE
RAEEMNENL, BAIZRAA T BT LHREK
THHRIMBES. ARBEERBESREENAS
FHEEAREEEEAEZINERC RNEXTE
MIEELETRE,

4 & #

Z X H A TRMM EE M MHESARERR
SRR R, R T 1998 4£ 7 A 20 B 21 &t
(B RE)F 1999 £ 6 A 9 B 21 B (HRB) RAEFHE
RDUH X B8 FI b A 0 X B A o R B TR BB K R
G ENETERXBE MNP REBREKRGE FREK
AR E M ME LW, AR TMI 8 3 5 8 X3 [k
5B 4 A B R, R B — 5 A B BB R R
R 7K 48 g R ) R A B B R R K SR BE Rl

MALERER, XFHNPREBREKRLE S
FREK T SER LR =K EB /DN X HMEKE R
S5EZRAKERZESFIN 0.62(498.7.20")#
0.19(“99.6.9”); WX MEE KRB RIRAOEKE, &
MNEBKBHARBITEZRK, MREAXRS
B kB2 H2 3% 2.60(498.7.20”) 1 1.19
(“99.6.9"). M EXER , AAPREBEKREL
HENRWEARFEHFAR, EMNY RT3 REREK;
FEIK/NE 10 Z 50 km Z (6], R #H K T[XE B 2
BOEEAZE10E 20 km Z£4; BREACGE) ZE &
AFHRKERERNE; M RERKXRBEFERR
BrlgAX. BAKEHELEHERH, BYREKHH
TR ERE 1S km; B AR KERFFERERS
BAKEFEIESEKESI G REEKAH
WHRER EBR KW ETFEZRZREN,
RAKEES AR, MREXBEZABXHNTFES
BAKER. MEERKIE ERERUTHE, &
KBEEARE ZAWBELBRELUT XM MK
HRGEZEEZRMMYEA X ;X kK
MAR, NZE“98.7.20" Bl , FERLUT B ERE
KERTHAEE -RE . AREE/, AEHER
o BIBKEARHAAEIZ4Ikm BEL, KBS
BEX—RE KRB ERKTEA, X—FE
BRETHHREHMMFBKIR, IX—FER
AT ZEb i, MK RBRE R ERRETE/N, ERBTH
FHAE T R 7R o AT AB 22 I M 2K & I R BR K T W R AR
REMBERER, “99.6.9” M, Xt 5K BER
AHRGRUTREAMEMRFHKITR, TTRK
MARIBRBERIBRAEB . 46X 7KK B
KWEH,ATRR N T EM%& 8 ALK REKE B R
Ao 4 %Xt 7 KRR A R KK B Bt B P 9 A
b, EEHRRP,

BNMPREBBKRERSHEKSESRK
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B8 “TMIXH"KEKMWRT, Tecess Toiov-37v»> Toisv-ssv»> Trrv-gsv3 2 km

BB RKRZ BB RITIEHE
(ZEXN“98.7.20" , A B “99.6.9")
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300
270
240 *
8 .
b~
210
180 A
150 v v 150 - v
0 2 4 6 8 10 12 14 0 2 4 6 8 10 12 14
40 40
(b) 0
L
30
[ J
20
E L]
g
& 10 s
0
_10 T
12 14
120 120
© .. @® .
100 1 100 1
80 A 80 1 .
5 60 60 1 °
3 ] |
= 40 40
L]
20 20 4
0 A 04
=20 r =20 v
0 2 4 6 8 10 12 14 0 2 4 6 8 10 12 14
120 120
(d) (h)
100 A 100 1 L
L]
80 4 80 1
60 60 .
:
B 40 40 1 .
20 A 20 * e
0 0 A
-20 . — =20 , v . v y v v
0 2 4 6 8 10 12 14 0 2 4 6 8 10 12 14

K7k #(mm/h)
A9

M 7K #(mm/h)

“TMI B Z"BEAREBR T . Tocss» Towv-37v Toiov-ssv s Trs7v-ssv3 2 km

6 i 4ok R vk 32 2 () Bt L I R UL 2R
(ZEE R “98.7.20" , B 5 “99.6.9")
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WEXBERMERELG SR KEEEEN DA
Fo WMMEARE 6 km U TRAAEREN 4 ,H
FEEFE10~20 mm/h ZH., MTEZBEKRSS
AR EKRFIEEPENMFS5S~6 mm/h, BHERE =
BKEERULBESKEBEE,

BIXAESHT TMI S NMEEMBRER . &EHE
FEBIE . HH 85 GH: WIRILBERBAMAR
BREEHASFEBRME K> HAREE ., SREA,
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ANALYSIS ON PRECIPITATION STRUCTURES OF TWO HEAVY RAIN CASES
BY USING TRMM PR AND IMI
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Abstract

In order to expose precipitation structures in both horizontal and vertical, and responses of microwave
brightness temperatures to precipitation distribution and intensity, in this study, we studied two meascale heavy
rain systems happening near Wuhan on July 20, 1998 and the southern part of Anhui on June 9, 1999 by using
standard data of 2A25 derived from TRMM PR and 1B11 from TMI.

Results show that convective rains contribute much more rainfall to the total than stratiform rains although
the former occupies less area than the latter inside the two heavy rain systems, respectively, due to the stronger
rainfall rate of convective rains. Results also show the two heavy rain systems are consisted of several heavy con-
vective rain blocks and rain bands in horizontal inside the two systems. Generally, the horizontal scale of rain
blocks is from 10 km to 50 km, and rain bands have near a hundred kilometer in length with width from 10 km
to 20 km inside the two mid — range scale heavy rain systems. Between the heavy rain blocks (bands), there ex-
ist weak rainfall regions or even no rain regions. Usually, strong convective precipitating clouds are surrounded
by stratiform precipitating clouds. In vertical, the rain top of heavy convective rains can reach to 15 km from the
surface. Inside these heavy convective rains, rainrate is distributed heterogeneously in vertical and horizontal.
Meanwhile stratiform rains have a clear brightness band near freezing layer. Above the layer, there exist multi -
layer clouds. Below the layer, the rainfall rate is almost constant, which means no collision process during rain
droplets drop off from the layer. However, for convective rains, there exists a clear collision process for rain
droplet below the freezing layer. But the depth of the collision process for convective rains varies possibly due to
convective precipitating clouds are in their different stages. Below the layer of collision process, there may be a
layer of droplet evaporation process or big droplet breaking process for convective rains. The differences between
convective and stratiform rains are also indicated in their precipitation profiles and the normalized counter rain-
rate altitude diagram (NCRAD). The NCRAD indicates that a wider distribution of rainfall rates for convective
rains comparing with a narrow one for stratiform rains. Analysis on microwave brightness temperatures of TMI
channels exposed bad responses of low frequency channels at 10.7 GHz, 19.4 GHz, 22 GHz and 37 GHz to
rainfall over land. However, there are good responses of the polarization corrected temperature at 85.5 GHz and
the vertical polarization differences between 19.4 GHz and 37 GHz, 19.7 GHz and 85.5 GHz, 37 GHz and 85.
5 GHz to surface rainfall over land. Results illustrate that rainfall region is covered by values of less than 270 K
at the polarization corrected temperature at 85.5 GHz, and values of greater than zero at the vertical polarization
differences between 19.4 GHz and 37 GHz, 19.7 GHz and 85.5 GHz, 37 GHz and 85.5 GHz.

Key words: TRMM PR, TMI, Precipitation structure.
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