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National Environmental Satellite, Data, and Information Service

NESDIS

NESDIS
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11.

1il.

1v.

1.

11.

1.

1960

Barrett 2000

Bristol

GOES

Griffith/Woodley Technique GWT
Negri-Adler/Wetzel Technique NAWT
Convective-Stratiform Technique CST
Bristol/Barrett, Beaumont and Bellerby B4

Scofield/Oliver and IFFA

CAL/VAL



ii.  Grody/Ferraro
iii.  NASA’s GSCAT

1v. Ferraro-AMSU

GPROF

GOES

NESDIS

1
1.  Merged GPCP
ii. CMAP
2
1. Auto-Estimator
ii.  GOES GMSRA
iil.  Manobianco
iv.  Kurino
v.  Turk et al. Procedure

Ferraro-AMSU



Auto-Estimator

NOAA/NESDIS 1998

GOES-8 GOES-10 10.7pum

1995

Z=300*R**1.4

R =1.1183*10%*(11) * exp [-3.6382 10%*(-2) * T**(1.2)]
T K

R mm/h



PWRH

PWRH =PW * RH

PW: 500mb ( )

RH : 500mb (%)

PWRH : 0.0~2.0 1.0
1.0 2.0

2

(1)
2)
3)

PW RH NCEP/Eta

<210K  PWRH>1.0
PWRH

T<200K 72mm/h

T  Tpre
< Tpre
> Tpre

= Tpre

2.0



T=T(x,y) H

H = (02T/0x2)( 62T/oy2) — (62T/0x0y) 2 P0=(x0,y0)
(HH>0 (32T/0x2)<0 PO
(2Q)H>0 (32T/0x2)>0 Po
(3) H<0 PO
(4) H=0
3*3 H3*3=0
5%5
/
/ M)

M=1+S*U



U (m/s)

S U
NCEP/Eta &50mb
20m
4km 10km 10km
4km
20km
(He) ( 0 ¢
Y c) ( Rs
0 s Y s)
GOES 30

Rain(1-hour) = (Rain_min + 2*Rain_median + Rain_max) / 4
Rain_min

10



Rain_median

Rain_max

NESDIS

WWW

http://orbit35i.nesdis.noaa.gov/arad/ht/ff/auto.html
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GOES GMSRA
GMSRA GOES MultiSpectral Rainfall Algorithm

NESDIS 2000

GMSRA
GOES
1.
1 (0.65Y m)
2 3.9y m)
3 (6.74 m)
4 (10.7p m)
5 (124 m)

2. (Reff)

12



11

111

Reff= [ ((N(r)r3dr)/(N(r)r2dr))

N(r): r

Gt

(Te)
Te = -6.411+1.026*Tp4+1.19dT+0.2017d T2 (GOES-8)

Tc =-6.951+1.0272*Tp4+1.7927dT+0.0756dT2  (GOES-10)

Tha Th5: GOES 4 5
dT : Tb4 — Th5s
39U m (A)

A= (L-Pebb) / (s0/Tt -Pebb)

L: 390 m
So : 394 m
Pebb : (Tc) 394 m

Rosenfeld and Gutman(1994) A Reff

Reff

(GY) (S)

13



Gt = Tavg — Tmin
S =0.568%(Tmin - 217)

Tmin ( 5*5 25*%25 )
Tavg
i
(1) <04
(11) <
(i ii) <15 pm
I
(i) <
(i1) < 230K

<220K 107y m 6.74 m

overshooting top

GMSRA
RR(Tc) = Ph(Tc) * RRmean(Tc) * PWRH * GROWTH

Tc :

14



RR:

Pp:

RRmean :

PWRH :

GROWTH :
Pb

Ph = N(Tc) / Ne(Te)

Nr(Tc) :
Ne(Te) :
GHRC
NCEP 1998  6-7
40-50N  100-120W 20-40N 100-
120W 40-50N  60-100W 20-40N
60-100W GHRC
250K NCEP
250K NCEP

GHRC

15



2 RRmean

RRmean=  Z RRoi(Tc) /Nr(Tc)

RRoi(Tc) :
PWRH
GROWTH
GROWTH =1
GROWTH =0
NESDIS

WWW

http://orbit35i.nesdis.noaa.gov/arad/ht/ff/gmsra.html
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AMSU
NOAA-15 1998 5
AMSU-A  AMSU-B
AMSU-A AMSU-A1  AMSU-A2 AMSU-A1 13
50-89 GHz 48km AMSU-A2 2
23.8,31.4 GHz 48km AMSU-B 5 89-
183 GHz 16km
NESDIS MSPPS
AMSU-A (TPW) (CLW)
(SNOWC) (SICE) (OWS)
(SMOIST) (STEMP) (RR) AMSU-B
TWP (SNOWC) RR
AMSU-A 23.8 314 503 89.0GHz

AMSU-B 89.0 150GHz

17



1. AMSU-A

I RR
SI
SI=TB23 - TB&9
TB23 TB89 23.8GHz 89.0GHz
S1>40.0 RR =0.119*SI**1.2039
SI>3.0 SI<=40.0 RR =0.000867*S1**2.49
SI<=3.0 RR=0.0

TB23<261.0 TB23<(168.0+0.49*TBg&9)

18



TB89>273.0

(5.10+0.078*TB23-0.096*TB50) < 0.6

(10.2+0.036*TB23-0.074*TB50) < 0.35
RR =

TB50 50.3GHz

Q)

Q =cosb *{D0+D1*In[285-TB23]+D2*In[285-TB31]}
0 : cross-track scanner scan angle

DO : 8.24-2.622*cosO +1.846*(cosO )**2

D1 :0.754
D2 :-2.265

TB23 TB3l1 23.8GHz 31.4GHz

RR
Q)
Q>0.2mm RR=1.6*0.002*Q**1.70

Q<=0.2mm RR=0.0

50 50

19



(2.85+0.02*TB23-0.028*TB50) > 0.2

RR =
3
RR =
2. AMSU-B
AMSU-A DMSP SSM/I
SSM/1
AMSU-B
1 AMSU-A RR
SI=TB89 -TB150
TB89 TBI150 89.0GHz 150.0GHz
SI>3.0 RR =0.00144*S1**2.485
SI<=3.0 RR=0.0

2 ice water path RR

20



(IWP)

RR =ag +a] IWP + ap IWP2

a0 = -0.926418; a] = 21.5213; and ay = -2.6253.

IWP 89.0GHz 150GHz
3.
NESDIS
WWW http://orbit-

net.nesdis.noaa.gov/arad2/MSPPS/

21



NESDIS

GMSRA

22
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Eadar rainfall ratc (num/h)

Radar Rain Rate & GOES-8 Temperature
160 *
0|
: \
20 %
100 ﬁ
30 “k
60 '}
40 X
20

180 200 210 220 230 240 230 260
Temperature (K

Vicente et al . 20
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BR = 19860 -14°T + 2485037 RR= 4404 - 37 + G 00B3ey
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