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XA FATTRT 42 BR (0 H 2 AT b D) R 7K AR5 e 17 I
AL T AR A . RERERHA
[F] 6 7K 28 10 1) [ K R 77 1 2 3 22 5. Mohrsg A1
R ILXT I FR G0 X DX I A AROB TR ) BT R R AR A
10%~200, {H H: X X 38k i 7K H 14 BT ik % 155 1% 70%~
80%. Xu™™ | F K ik 134F 19 # T [ K AT &5 TR
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Raf 7K 7 it Xk 2 ST il IX 5 2 ) TR0 3k R A et R AT T
WE5E, RWIVE I B GRS TR K 2R 58 S0 0 [ K o A
TR A AR B K G BTk K TR AR A X K R 94E 1Y
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HH 2 2 B3 7K ) RS T 1 [ 7K 1Y) B Bk 38 24 o 20%. B
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K ozuZs A\ ] FHTRMM 42 (46 6 4 7K 72 it o SI7 3 28 XL
DX P B e K ORE - 43 A1 1 225 AR A H#EAT TXF B A T
[ AE, 38 i g0 i H K B )3 51 1 TRMM &S, Jiang Fil
Zipser™ 5 AR | VR R AN T A Y K
FEAE R ENZEY 25, YangMSmith™ s i 2 2 ok
e I 2% S I 2R T AR AR AR H I R, AR R X I 2 R K
I R 2 S ) 221 AR AR/ . R BB R AU K
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4 T 25 F RRAR A b S R OK R GE 0 R R IE L, —
ERRE AR N s BEK e B 7, Jf el
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U i S IR 3R 8 DR B4 B0 ) B BT AR TP v
KA Bt A A B, AT DA HIL R b T 4 b i o e
KRG Ly 2 5125290,

Zi B RTIR, 25 T TR T b DA W) 28 AU e K
AR R BT AL W KRR TT F 8 J1 3085, R4S FhAS [A]
eI ) & A VRSN TR i Fum LS VR EDE'S
AR 2L 5 BRI A5, KA 1) T B At R i v
IKHILT, by AR Sk B 7K TR BE B0t LA B = e ok A
REONEANTIf 2 AR DYk B I8 92 ) Rk BE Al

1 Bksiik
11 Bede

P FG A 45 10 & (Tropical Rainfall Measuring
Mission, TRMM)J2&:— Bl 19974F i 2h & 5, n SCE 4>
BRPGHE b XU K ) T2, HaihEfists. HoE
ERTKEEPR), Al WA/ HMARL(VIRS) ., 3
B RUZAL(TMI) . = A ER 5 55 BE 1 44 00 4§ (CERES),
PR IN B AR A (LT S) 54 A 3 gk . BRI =
WoemieE, FUEHIE, WifM35°, siriiRiEEKR
FF ] 25 127, 200148 6 H i %8038 v 2350 km,
J& R SRS TF 34025 km, FUERBTHRT LR AT
SIS Bk — P T 5 91.5 min, 45 K155]15.74 58
BN ERYE, 5T 7592.5 min, 4 K15315.65 58
HHGE R . L B PRI A H AR Ok 13.8
GHz, FAHAEN T ol RK £ 15 dBZY (55,
AL TR I R R T . oK E . B ERIAE(E A,
Z0) 1) 4 BR PG U M X K IS s . AR SR T
20074F1H 1H #)20124£12 7 31 H 1 E A TRMMES 7)ii
AKE, FEAFEHE 5 2A23, 2A25F14F S
3B42. Hii i PRIZML ) 2A23F12A 2577 i 1) 23 6] 7 o5
76 Bl 750°S~50°N, 180°W~180°E, 7K F-25 [] 43 3%
25°/5.0 kmx5.0 km, T EH 250433 % 40.25 km,
35°S~35°N 2 [i] H P4 2R Ky 0.5~20k /K8, FE T
PRALREARSE A | R RS EGE . KK RS E Y
FRHIE. 1 3BA277 fhJE T 45 A PR, TMI, VIRSK i
1F TR M T K AR GEORE, RO — R B 1 2 R
J& AT B 2 TR AL B AR R B R K RS T
(http://disc.sci.gsfc.nasa.gov/precipitation/documentation/
TRMM_readme/TRMM_3B42_readme.shtml). %=
JilT 78 5 1Y 23 a] 3 Bl S 50°S~50°N, 180°W~180°E, 7K
25 ] 43 2 0.25°%0.25°, B[] 43 HE K3 h, %L
F 4 455 B I iR B R R B R 22 129 5 e, R
PRIGIEIAE S, ASCHIBR T ik 5T E W F/hNF15
dBZAY IR, H Ok el kme L b &AL 40
T BE J2 R A R N 215 dBZAY R R A R K
Bk, R, e BB e LR AT HE R, A
Ve B 2A 237 fi $ 43 1) 32 B A B 28 B Y A7 o0 A
(1) XU B A B 7K (2A 237 i Rain Typeid s % v
251~291); (2) JZ=F&/K(2A2377 fiRain Typeid s X%
4 10055 110); (3) X it == 7K (2A237 i Rain Typeid
S X 200, 21085220).
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[ B, AT 3F— 25455 8l 1 e 38 07 8 38 % B K
ARG R RZ I, SR T TR — B 3 A R e 4
KA AR 0> (European Center for Mediumrange
Weather Forecasts, ECMWF) Y 543 #7 £k 415 4E (ERA-
Interim) 7= i B3, 22 B dfs 45 76 3 B 10 b A 5 37)2
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H S 4 B35 400 hPars 4k 7 B XUE (@s00 heas
IEEXT R R UL sl, SfEXT R - THZ5)) . 850 hPa
JEE Qb AR X 2 BE (RHes0 nea, TEL /N B RS KA
e B AR RTE Y /K VR 5 i) . 10005 700 hPags; i
b AR BE, T U 1 2 8] 4y B SR 38 3 A 10 x
1°, IHA] 2 $ER k6 h. i % 10005700 hPag Ji&
A B RS BE A AE AT LA B X R A 2 BE (low
troposphere stability, LTS)¥, & & —AN R AE X 2
RZEREPIRE YR L TSHUNE R E KR
AT E. BRI EAXT:

LTS= 600 — Br00» (1)
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ezT[%ETPzTamm/m”%,

BRI, MEEXN 35, BEXN6~8H,
X 9~11H, &ZX 128 LI R IRAER)1~2H .

1.2 Jiik

(1) PRuEfbdie s A s, A& W E
Hb TR RN 4 BT K R G R T A5 A, AR SCEEERA
By I8 S 2 R A S IR B e B ) AR i — ST
I, DA A5 2R R B 7K 2R G 1 00 236 8 B B A A3 AT
&l (contoured frequency by altitude diagram, CFAD)!*,
%7 V5 REAR T b 2 W R 7K R G AE 1 B 7 1) B AR Ak,
R/INGE T T 3K 525 3 PR 7121 B )2 19 CFADTE I
A PR

H +AH Z,+AZ azN(H,Z)
[ [ e dzan

CFAD, , = 4 oHoZ )
’ AZAH IH'+AH fm Mdde
R T ya

o, N(H,Z) 2 UL T A5 A8 B 18 5 S R PR (e Ak 7
ZMZ+AZZ 18], H &R AL T HEIH+AHTE B P A 4
WA BR R, Y EUE 75 Bl 1~80(FAE 1] @ 0.25 km, B
1120 kmiss BEYE [, 0B JE Bl 15~60( 5 4] B&
1dBZ).

Il s AR 5 A% B RSB G B, g
FEA B PRS0 1T B B S0 S W B AR AR AP i) 0 2
At T S R I B P 2 H A R — A X[
(AR SCHY X [B] 4 0.25 km) A 850F 15 TR SRR AR AS 2 11
6L, PR SR B e A R 206 CFADE R 1711

# 1 AR HTRMMAIECMWFE 53 H7 8 7= i 15 BUR B Bk 3l H e im ™
Tablel The information with regard to the principal data products of TRMM and ECMWF reanalysis, and the criteria for identifying the effec-

tive precipitation profile

B e LBLihey IRy B P EH R s T8 23 R
2A23 [ 7k s 1Y 5.0 kmx5.0 km - -
TR 5.0 kmx5.0 km 0.25 km -
TRMM 2A25
[ 7K % 5.0 kmx5.0 km 0.25 km -
3B42 7K 0.25°x0.25° - 3h
I B 1°x1° - 6h
ECMWF R 1°x1° - 6h
AL 1°x1° - 6h
ML A28 1F 3 T A
FRGE E PR AR i TRMM PR i5 = % A F>15 dBZ;

TRMM PRAT AT i S 1 5 K 775 1~16 ki JiE 14 28 /0 440 3 25 e 2 A7 A

a) AFRMGETTEE R AL T A 1 B I 20 15 4
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S, R TC R PR 12 T AR R A A R AR B A
TEMIDR 25 . JT LAAS SCR T AR A 56 15 BE B 5 40
15 ¥ (normalized contoured frequency by altitude dia-
gram, NCFAD)Y 4T 71550, Bi7E CFAD YA I
XT’% A1 FE T2 R DAz Hi DX BT A e R )2 H B Y

SRR BRI T IH — AR B, K/NGEF T IR R 5
il%hmﬂz‘E’JNCFAD@E’JE&IS#%E%/HHT
K PR:

J-H +AH J'z +42 9 N(H Z) dzZdH

NCFAD, | OHOZ 4)
AZAH f f o* aNljgzZ) dzdH
(i) TR RGFFRREL. FERHERELD

(reflectivity center of gravity, ZCOG)J&48 /K R Gt
TR SRR LG TR = B, AT T R AR K 7
] R JRAE DL, — Mk Ui, ZCOGIA K, FRIRE
KRG K RTRERE, MR GHEE). ZCOG /i it
= EMACE Y 5 AR B0, BB A A0 bR B s I g
B — e R PE U 2, DA W At b 38 AF B /K R
e AR B AR TR BE, DAL AN B OK R GE
B & KRG . HZCOGKT == [ /K 2 4+ i) i iy B
o R AR R BUR, AT DATE — R EE b R K RS K
A R R R g AR AN sl R PSR B
s
ZiZiHi

Zizi ’
o, ZIE AR O R ORI A B TR R R R
dBZ; HZHui LA b (R, km; D2 &R R
51, {6°41~80, 435I B 7 HF% 4 0.25 kmi
2R B HE WA HE 1H 3120 kmfd & 8 2

2 #ifRtie

2.1 BFIETERE K KT 25 ) 53 A

TG BT BT U VR KRR, e R I X
bk (TR B W KRR 50, e, SCo i 5551
FH T 2007451 3 1 H %) 20124F 12 A 31 B £ 7] 4
ECMWF ERA-Interimf5-23 1 5 3E & TRMM 3B42[% 7K
U, FE10xA°K 5L O T, AT 75 B B I
T a0 npar LTS, RHaso npaX B 7K 32 17K V-3 A 1 10,
S5 1R

WKL F

ZCOG =

(%)

A RS W B DL R K 3R Y

AF Y 9 BE AR OK - 25 18] A3 A B AR AE ] 25 . ]
1(@)~(C) b7t AR KTV R K PG 34 I 0 VA il X (0°~
15°N), LA K AV Rty IXRA B RE 3 FAGHT 1 v 4 X (15°S~
15°N)400 hPai; FEAN KR Z UL LTz s h &, K2R
SRR BEBR(F N L TSHI{EZ) 14 K), H.850 hPai &
Ab R K AR R (BB 42 3 90%). 1T 245 38 R AL R A
Kt P4 2 3 0 T 385 1) G 25 A U 03 AN R T e K Y
AR (N 36 I R AR VG RO R AR R BV IR ),
' wa00 neaPh T VLA M E, LTSH R M 220 K,
RHagso npat? (B3 3T 50%, 2 A L8 1 X RHgso npatf: 1
EAL30%. 254 B 1(d) BT 7 14 B K 27K F- 25 ] 43 A1 1%
DR RGAAER T B K A v L X 2 A
I8 5 A B K AT (0°~15°N2Z [1]), HAE YR K R B i
o TS R L DX T ARG SR AN R T R K b DX AR B
Ref K 2R T B 408 A /1, 6 5 43 TG A X (n % [ A
SV RV R . AR KBTI 7). X 5 A SOR R
VA T L X K L A B B R A AT RO S I, 4 5
Xif LU R 7K 3R AN RS A5 ) 3 o 255 ] 43 A 22 ) f) 22
5, AT LLE BB K RS w00 neaft VL BC R FE B 200 T
LTSHIRHgso npa, X BEAFEAR SIS 3N 5 5
141 wago npafE T 4T HLFE AIE KA AR RN,

2.2 PAFIERERE ORI 2219 o AR AIE

WK Y K HE A SRR T 52 R R 3R it i 4 i, [+
AF 1L 5 52 Ml /S0 3R G i Sk Y- 4 i 5 ) T b T BT 42 A
1) 14 K IPH 6 S5 it 5 K FH v B2 A 19 728 A T A ZE AR R 1Y
TS Kk, A T M A I RK ) 2
TR, DL2.1°T R 0 & AR ) B AR (R Y
I3 18] o3 A G A 15 53, 73 R BT @a00 nea
LTSPA M RHgso npa 319 i F5 H AR A A 2295 1 R
S, DLAR B4 BRI I T M X R G SR T AR Ak
Rk, THRZE A I 5 S1~S3.

M IEI SIH AT DL B oa00 npatts 2215 1Y B T-{H Y5 £F
TELAARIE ]y 5, B LR AT 5 BE AR S /K 25 1]
AR, Hh & F AR DUE R (B P i
ﬁﬁiﬁ PR3, R ER DL AR S (8] AL e 3

gr) R E, KWL TR M ZE AL 2 Bk AT W T b X 400
hPay=; B Ak KA ] T F Uiz 8l R B T K R4
KR RE), PR AT LTS 8 (R TR OK R
Be i KRR ), SRR 2R L 2 3k DA A BEF-
F, mREKLUEREE R, SAFEMEIESHR. M
. LTS5 RHgso npal 7015t 52 B0 2 BL 45 1 (81 S2
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Figure1l (Color online) Spatia distribution of wsgonea (@), LTS (b), RHasonea(C), and rain rate (d) over tropical ocean region bounded by 35°S-35°N

during the period from January 1, 2007 to December 31, 2012

S3), HARRM MHZE, JLFEKLTS(RHgso npa) LA IE
(F)FEF-h 3, Ud B % i 2 e e H 850 hPars
KAZNARE EBARCRFI T FEK), B3k
(FITREK); BRGNS H MR, LEERFT
KEoK, FARERARITREK, B AP35 41015 LA FE L
AR R FE, FEALE RN LA SRR B 0, AN [R] X s 7] 22
SRR, BRI UVER F R FMAATEY]
2R 2 5

KR FM N 22 F RS FEEKER T
25 (EL), BT EAF R R MR K R G
S, AR A 1(d) L K P SLgE B T 4F 2 R 7K SR 45k H.
®a00 hpas T AR AL S A M X, BPAE AR 3B BT 5 B
T 44~20°x10°f T- W% X (regions of interest, ROI),
N E SIH BCAT EAE 2 X TR, M ZE B IR IR bRl
J9: ROI-1 (110°~90°W, 5°~15°N), ROI-2 (10°W~
10°E, 5°S~5°N), ROI-3 (80°~100°E, 7°S~17°N),
ROI-4 (130°~150°E, 7°~17°N), {4t %} 4 1ROIE X
@a00 npal T TE W S 10 IE ST 1) 2515 S A5 1) 2% 717 (favorable
season, FS), N A77E B i 1 B 1 225 S AR F 227
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(non-favorable season, NS), FS'5NSZH i AH i X 48
XA, AN KRR EY L E 7R FS S NS [H] Y 22
S (MEbRME2E) MO B 2 R IR 25 R gk 2R, I
HH FSH 3 NSHE IR I F B K R 45 5 LUK TS Stbr .
Al LA 3 L ZE T A RO wago s S HB 2 b 3
(1, HERROI-1MLTSHMFSI RS I B B i A 4R T
NSITi 75 #8 A TR SRR 2 A R .

BT R RS R SRR ET 250045
FEREKBENFET ZS, O WHAEREEW
(intertropical convergence zone, ITCZ)H gL &5
W, ZERIXREKAZET 2 5. Hitk, S TH%
5%7K$E@§4ﬁ§ﬁ“, Z'KjC%JEHTEJ:fEaMOO hPa*HﬂJ
(RS 58 H T K SR B 7 B A4 A
[] 235 (7K 25 T A A 00, 4 SR AN & SAR 7.

XFH IS5 S4, T LA H &S 2= rp oK R R
B 7K 23 18] 7345 5 wa00 nealtE - HY 2K 23 18] 204+
I3 AL 2 TR 53R I a0 neate: BT 14 3 DX [ 7K
REEIEY, Wt 218400 hPas B AN ik b T
AR T I A DX R K R R R, TR A4 SRR R — B
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F#2 ETFECMWFEA R =BT H BRI 4 PROIZASIENHENERFSREN)REEER KRB ERY
Table 2 Statistics concerning the difference of meteorological factors, and their associated significance test results over four ROIs between the
favorable seasons and the non-favorable seasons, based on ECMWF reanalysis data

Student T& U4 Ua=1.96

RIS FS-NS
A W00 hea (PEIS) ALTS (K) ARHaso hpa (%0)
ROI-1 H-% ~0.08+0.016( ¥ ) 0.17+0.23 (x) 15.9+3.04 (V)
ROI-2 -8 ~0.03+0.007( 4 ) 2384039 (V) 4.5+5.25 (x)
ROI-3 HoA ~0.07+0.021( ¥ ) ~1.36+0.49 (V) 19.2+6.93 (V)
ROI-4 B4 ~0.07+0.006( + ) ~0.8140.12 (V) 5.5:0.96 (x)

a) v, EIAREY; x, ARERKRLE. KO AR AL DA ) B i FSARENSTE A A TR K

HE—25 Xt H A e 44 TR0 58 X AR X6 L 25715 9 i B 7K
S AR IEOLTT LA B, AR T ARG W, 41
T 5 X PSR 7K o 3 I Sl 338 K, 17T NS g 7K e J52
B/ i — 25U T @aco neatT X IR K 5 B 22
B I 2. Fe3%h T 41RO TR 2715 1) - 2 %
KR @PME AR MEZE), FHrPK b3 19 2 &1 RO
XY, ATLABH R E 1, T ROINSE R K 21y
TEFSINIA 2 Fe K, NS fe/)h.

2.3 ARIZEIUFR K ZGR DX K BTk

FRGHT T T M XN [ 28 1Y 1 B K A7 7 I 3 22 52
PRI I SR T B R A M R T B 8 A K 2 e
A SCH I TRMM L 5 38 19 PREZ A8 /) — 950040 7=
2A23, £FXFARON, THE T 3P R K 28 1Y (3 0T I
IR . R BEK . W= KRBT Re . 25
T 3R K FR GE X X R A R K TR R X R R AR K
W TTIRRIE O HF AR I =, RAHE
I3 HE RO TE SRR 1% b 2715 P 328 R K A B K T AL
Rt K i DA % o K i 5 34 4 B o B P 1) 4 3 45 R (TR
2). HorhE 2(a)~(h) 14 5% I R B I I 24 e, Ah
Bl AV 0 R IR A AR R A 22710 1 o FU A L

5] 2(a)~(d) i #1 B F (5] 3= B 44 RO 4% 2= 45 X IX 8
G4 RRREK A TR A 22 5, HaX R
722 SR X AR RN AN R LLROI-1R ], SRR
AR AR 2 i K (i B35 4, 1845%), BREERITEE
TR Z (EEMBE AT, 530%F117%), 2=/
(5, 298%). ViIHROI-1X FEA SCHFSE I By,
HEBERREZ, W), 22X/, {H49-ROI
ZH K AR BTk R FEFSIA B ok, HIMNSZE
ok 7K THT AR BT Bk 268 R 42 4F e /N (ROI-4 X BR b, AN F|
ZE LA29%M L H R T4 ). XUEIAHI T NS, FSN
MRS REE N L%, X ET. XF41MROI%FETHY
F PR & TR (K 2(e)~(h) iY 22 S BEAT 0B,
e R RIREE R, N A AR AR KA X
Z5, (A XK H G 45 RITEFSIA B K, NSik
F /N (ROI-AIX BRAN, DALY T4 2). 40T
SRR R IK 22 G845 (1 2(a)~(d) Y e D ) T 45, 44>
ROI T A 2715 N34 LU JZ = B K B8 R R K T BRI 53
FR R fe K (B A 8 4, AR (B 12 50%), X Tt b
KR Z (B e @By, FHME 2 130%), X ks
K/ R AR AY), £ 2T WEARET 5 E 4 AfE
2R E2(e)~(h) N B E 25 R R0 5 S5

%3 ETTRMM 3B42 =5 4iit S B 4 PROIF B 4 N Rk R E R AR BIAT 1 2 45 1Y
Table3 The seasonal mean precipitation rate and standard deviation over four ROIs using TRMM 3B42

ROI-1 ROI-2 ROI-3 ROI-4
2 R 110°~90°W 10°W~10°E 80°~100°E 130°~150°E
2 BEE 5°~15°N 5°S~5°N 7°~17°N 7°~17°N
1 0.58+0.16 0.69+0.32° 0.58+0.36 0.41+0.14""
R 7K % H 0.82+0.20° 0.18+0.21" 0.73+0.45' 0.72+0.15"
(utomm/h) * 0.62+0.20 0.24+0.22 0.61+0.34 0.69+0.14
A 0.37+0.14™ 0.51+0.27 0.49+0.32” 0.430.17

a) (U TR FE I 2 AT, RO R AR DB e 21T %, FSEEIT4E R, **, NSGETH4 21
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The radar reflectivity and precipitation rate from Precipitation Radar (PR) onboard Tropical Rainfall Measuring Mission
(TRMM) are obtained over the global tropical regions (35°S-35°N) during the period from 2007 to 2012, combined with
coincident vertical velocity at 400 hPa (a0 hra), relative humidity at 850 hPa (RHgsohee) and lower tropospheric stability
(LTS) from European Centre for Medium-Range Weather Forecasts (ECMWF) reanalysis. First of all, the seasona and
spatia distribution of meteorological factors, including @aoonrs, RHasonp, @nd LTS, together with rain rate are investigated.
Next, four typical Regions of Interest (ROIs) and their individual seasons (i.e., favorable and non-favorable seasons for
rainfall) are identified for further analysis by determining whether there exist most pronounced seasonal differences
observed in w0 npa- Meanwhile, rainy area, and rainfall of three precipitation types (i.e., shallow, stratus, and convection
precipitation regimes) over the ROIs has been calculated. The three dimensional structures of individual precipitating
system are analyzed, based on normalized contoured frequency by atitude diagram (NCFAD) and other statistical
methods. Finally, with a focus on convection precipitation system, we give a quantitative description of the response of
precipitation vertical structure to meteorological factors. Namely, how the rain echo top height (RTH), echo top height
with reflectivity of 30 dBZ (ZTHzo¢s2), and reflectivity center of gravity (ZCOG) vary with @ysoo npa, RHgsohpe, @A LTS.

In particular, (1) high rain rate dominates over intertropical convergence zone, which is characterized by strong
updraft, sufficient moisture, and low LTS, showing the average rain rate is negatively associated with @ nra at both
temporal and spatial scales. That is to say, lower wsnrs COMES with more intensive rain rate. (2) The meteorological
factors, along with average rain rate, exhibit appreciable seasonal variation. To be specific, negative (positive) s hra
anomalies is mostly found over the northern (southern) hemisphere in summer and autumn, as opposed to the patterns
found in winter and spring. (3) In terms of the area with rainfal, the stratiform precipitating system accounts for more
than 50% of the total area under investigation, followed by the convective precipitating system (about 30%), and the
shallow precipitating system (less than 20%). In contrast, convective precipitating system, among others, takes the lead
(about 65%) in contributing to the accumulated rainfall amount in the ROIs studied, followed by stratiform precipitating
system (about 25%), and the shallow precipitating system (about 10%). (4) In the season with relatively higher wsgg hea,
both rainy area and accumulated rainfall amount for all three types of precipitation show aincreasing trend, irrespective
of ROI. By comparison, rain rate and its vertical structures show large discrepancy, i.e., the intensity of convective
precipitation system in favorable season tends to systematically increase as compared with that in non-favorable season.
(5) The bulk precipitation system parameters used to describe convective precipitating system, including RTH, ZTHz gzz,
and ZCOG, are observed to be elevated sharply with increasing wsoo npa @nd RHgsohee: The same holds for the increasing
LTS but with a smaller magnitude in the elevated height. This implies that wsg nra @nd RHagso hpa most likely play a
dominant role in dictating the vertical development of convection.

tropical ocean, precipitation, vertical structure, normalized contoured frequency by altitude diagram (NCFAD),
Tropical Rainfall Measuring Mission (TRMM), European Centre for Medium-Range Weather Forecasts
(ECMWF), reflectivity center of gravity (ZCOG)
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