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Impacts of GOES-13/15 Imager Radiance DA on

Intensity Forecasts

Without GOES

With GOES
1010

1000
Central

Sea-

Level

Pressure ™
(SLP)

990

SLP ChPa)

980

0 6 12 18 24 30 36 42 48 54 60 66 72 78 54 90 96 0 6 12 18 24 30 36 42 4% 34 60 66 72 78 84 90 96 "

Forecast Time (hour) Forecast Time (hour) 2500

‘ 12
Without GOES With GOES |

Maximum
Surface
Wind
Speed
¥ e

Vmax (ms!)

10

0 6 12 18 24 30 36 42 48 54 60 66 72 78 84 90 96
Forecast Time (hour)

Forecast Time (hour)

5 GOES-13/15 #S s G E R R LR o SUHIH 2 2

=

GOES-13/15 Imager, GOES-R ABI, and Himawari-8
AHI
GOES-13/15 GOES-R

Himawari-8

scheduled to be launched in late 2016 Operational since July 2015
5 chammels: 16 channels: 16 channels:
1 visible channel 6 visible and NIR channels 6 visible and NIR channels
4 infrared channels 10 infrared channels 10 infrared channels

6 GOES-13/15 f&#s215:4% » GOES-R #53#k ABI » [m H 5 8 JFEEkL AHI HYLLEL
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Himawari-8 began operation at 02:00 UTC on 7 July 2015.
e

& 7 1A 2k 8 SR R ER RS

Outline of Himawari-8

Geostationary

e Around 140.7° E

—Advanced Himawari Imager (AHI)

Attitude control 3-axis attitude-controlled geostationary satellite

= conmmnication anfennas

1) Raw observation data transmission
Ka-band, 18.1 - 18.4 GHz (downlink)

2)DCS
International channel
402.0 - 402.1 MHz (uplink)
Domestic channel
402.1 - 402.4 MHz (uplink)
Transmission to ground segments
Ka-band, 18.1 - 18.4 GHz (downlink)

3) Telemetry and command
Ku-band, 12.2 - 12.75 GHz (downlink)
13.75 - 14.5 GHz (uplink)

Communication

Himawari-8 began operation on 7 July 2013, replacing the previous MTSAT-2 aperational satellite

‘,3:-:-5 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2015 2019 2020 | 2021 2022 2023 | 2024 | 2025 2026 2027 2025 | 2029

standby
operation standby

launch 4 g aperation Sendineg ]
la.‘u%c"h l‘ﬁ' standby ) opeation. standby

& 8 [mH 3k 8 SRR G EAYFIE
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Improved Resolutions of Himawari-8

\

Spatial

At sub-satellite point

VIS 1km
IR 4km

MTSAT 1R/2

VIS 0.5/1km
IR 2km

— Temporal —_—

Observation Frequency

& 10min.
"] 10min.
T @ 10min.
?nn:il < @ 10min.
[ e ] & 10min.
@ 10min.
J\ W,

37pm

[ IR3 |
6.8 um

I IR1 |
10.8 pm

IR2 |
12.0 um |

O [mHZ 8 SRS BT YR ARYEBUIA RS

Spectral Bands
Himawari-8/9 Imager (AHI)

X

Spatial Central e 5
Band Relalition Wavelength Physical Properties
0.47 ym vegetation, aerosol
Visible vegetation, aerosol 3 \'1?1L716
Bands
0.64 uym Vegetation, low cloud, fog
1 km 0.86 um vegetation. aerosol
Near Addition of
1.6 cloud phase
Infrared 2km s - NIR Bands
2.3 pm particle size
3.9 pm low cloud, fog, forest fire
6.2 pm mid- and upper-level moisture
s ; Increase of
6.9 um mid-level moisture WV Bands
7.3 pm mid- and lower-level moisture
1
8.6 pm cloud phase, SO;
Infrared 2 km
9.6 pm Ozone content
10.4 ym cloud imagery, information of clond top Increase of
P T .
11.2 pm clond imagery, sea surface temperafure TIR Bands
12.4 ym cloud imagery, sea surface temperature
13.3 pm cloud top height

10 [ H 3% 8 SRR A VENIMEE
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Spatial Resolution

- -
03:00UTC on 29 January 2015

11 [ HZ% 8 9ER Gt 2 ] Rotha Bl e Tt

AHI Observation Modes

Full disk

Interval : 10 minutes (6 times per hour)

Region 1 JAPAN (North-East)

Interval - 2-5 minutes (4 times in 10 min)
Dimension : EW x NS: 2000 x 1000 km

Region. 3 Region 2 JAPAN (South-West)
Tar re 3

Interval : 2-5 minutes (4 times m 10 min)
Dimension : EW x NS: 2000 x 1000 km

Region 3 Target Area

Interval - 2-5 minutes (4 times in 10 min}
Dimension : EW x NS: 1000 x 1000 km

Region 4 Landmark Area

[ | (20 times in 10 min)
Dimension - EW x NS: 1000 x 500 km

Region 5 Landmark Area

Interval - 0-5 minutes (20 times in 10 min)
Dimension : EW x NS: 1000 x 500 lam

12 [ H 3k 8 SR AR 2 AHT 2SI
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AHI Scan Scenario

=
ITF Corperation, Space Syslems Division
(Cj2009

_d ADVANCED HIMA

e

o

13 [ HZE 8 SR EEEAmR

Revolution of Advanced Himawari Imager

Upgrade of MTSAT -> Himawari-8/9
»Number of bands 5->16
» Spatial resolutions VIS: 1 km > 0.5 or 1.0 km

IR: 4.0 km > 2.0 km
» Temporal resolutions ~ 30/60 min > 10 min

(Total data size: 50 times!!)

B/WTV HD TV

14 REAfEED IR > R 0 B ED S e B
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Himawari-8: Observation Area and Interval
in 10 minutes time frame

Targeted Area obs.

Japan & Vicinity
Obs.

Full Disk Obs.

July 9-10, 2015
15 (A H 2% 8 SR Gt 2 Iy s ] EAL e

Comparisons between CRTM and RTTOYV over Ocean

There are ~1K differences in the
AHI simulations between CRTM
and RTTOV for channel 16

-15 | 1 L | L L | L | 1
7 8 9 10 11 12 13 14 15 16 Reason:
channel ]
2 —— Out-of-date CRTM coefficients
Lsh generated from AHI SRFs provided
5 by Japan on October 2012
3 1
]
205 BN CRTM
m— RTTOV

=

7 8 9 10 11 12 13 14 15 16
channel

16 £ EL#: CRTM B2 RTTOV it bRl g it i (T E

16



Bias and Standard Deviation between AHI
Observations and CRTM/ECMWF Simulations
(Ocean Only)

I Bias [ Std. Dev.

Bias and Std. Dev. (K)
= -
(=T A

S
in

1
—

7 8 9 10 11 12 13 14 15 16
AHI Channel Number

All clear-sky data with satellite zenith angle being less than 60° are included.

17 1F7FH b AHT #UAIEL CRTM/ECMEF ffEE I R 2=

AHI Bias versus Satellite Zenith Angle
(Ocean only)

I T T T T T T 2 T T T
Z L5k - = chi2
2 ¢hl2
r —— ch§
0 cho
e e & = 5 chl0
0.5 o s ] 7 | ——chis

—

o 1 I | | 1 1 1 1 1 1 i 0 1 1 1 | | | 1 I 1 1 [
0 5 10 15 20 25 30 35 40 45 50 55 60 6 5 10 15 20 25 30 35 40 45 50 55 60

Satellite Zenith Angle (Degree) Satellite Zenith Angle (Degree)

ra
&

chls
chl4

sl 12 s ke 55,_
g M : & cul3
=0 g o S 15
o] ; - 5 ~

as.\—m # 05 e

a1 1 1 | T 1 1 | 1 1 I I o=l ; - : — . - — ; o

0 3 10 15 20 25 30 35 40 45 50 355 60 0 5 10 15 20 25 30 35 40 45 50 55 60
Satellite Zenith Angle (Degree) Satellite Zenith Angle (Degree)

AHI Bias of all infrared channels shows no satellite zenith angle dependence.

18 fF7#H L AHI SAE R IAAR I fRE
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Scene Dependence of AHI Channel 9 O-B Bias

(Ocean only)

4
3 £
=
o =2
< 5
= 2 g
e :
13

ELALLLILLRILLiy LU ) L R iy 0

233 236 239 242 245 248 251 254 257 260 263 266 269
AHI T,, Observation (K)

40 60 120 180 240 300 360 420 480 540 600 660 720

—— mean - Std. Dev.

AHI bias of channel 9 has a slight scene dependence.

24
19 FE7Fm b AHT 28 9 SE e R — 35y 0-B =
Comparisons between CRTM and RTTOV for

Channel 14 over Land
By . e ng
Data . r (O-BCRTM
Count
a0s
205
1208 0B 40E m b 1208 1%E
110E K7 110E
05 0 05 1‘5 3 35 4 45
: (O)-BRTTOV
B 1208 10E
110E 1508
AR TS T P ]
30

20 EEECES 14 SRAEAEREM B CRTM 2 RTTOV Wi e P 2R ERET S =y 7= 52
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Fo BT PR LS E KSR TR IR A S S B G B SRR SR A O - E e/ M elaary
HEE > ARG EBUA B BIE PRI TR SRR S > et A Tl 1Y AHI
PIZ G > xt& Ll Heidinger HYSEME R AR o SHATIUHTRL R 25 2 A 87 A B A P MRS
SEREEARY 35 dBZ - ¥R WIATERYE TR - BT ERGTREAE RETEDRIG (8 21)/RE
TR 2 EIEEK > B IS IR - AR & 2 E SR B B KA IR -

CI Nowcasting

Predicting whether a small cumulus (Cu) cloud would
grow to form cumulonimbus (Cb) cloud

(images from http:/'blog. gxsky.com/blog.php?id=983777)

21 Bh SR R R
B A P T B I ST AT 20 B © B A2 GOES B MRPE 1 -3~ 4 B

6 SHAEHVE R} - EHVARIRRE fnEd ANVs - ZEATIAESAREEE(CAD) (& 22) @ FREDER
([l 23~25) BRI AR THEAE © Bt ROl aany & AR (8 26) -
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Inputs to CI Nowcasting

(1) Cumulus Cloud Mask (CCM)
Original CCM Modified CCM

Ty.10.7 < 60™ percentile

ves noN
Cloudy pixels Clear-sky pixels i Cloudy pixels

Poss=035 and Ty 10.4<
201
yes no

Clear-sky/Stratus pixels

l
i cloud object )
Cloud objects

Other cloud pixels

es ;&
C?‘E‘:JJF;?]ECt Immature Cu : Immature Cu High-top
Sl objects f objects cloud objects

1) Cloud type products are notused
2) Distinguishing Cumulus from high-top clouds after the cloud object definition

36

Immature Cu pixels

22 ERONGHTE AR > R E

Inputs to CI Nowcasting
(2) Cumulus Tracking

‘Which cloud object at time T1 (1) Assign each object at
Tl an ID number and

is a cloud objectat T2 ’/
developed from? AMY advect T1 objects to a
new position of where it
A “temporal overlap” method ‘ ‘/ would be expected at T2
(Zinner et al. 2008) 1 according to AMVs
Overlap

@D B D G

T1 and T2 T2

(2) Compare the positions of
objects at T2 (yellow) with the T1
objects forecasted by advection
(blue) and check whether an
overlap (grey) exist

(3) When the overlap exists, the
same ID numbers associated with
T1 objects are assigned to the
corresponding  overlapping T2
objects.

Walker et al. (2012)

23 HPREaHEA > FREEL



Modified Cumulus Tracking (1/2)

Only CI cases in mostly clear-sky conditions are discussed in
this study, and thus the AMVs are not used.

* AMYV is not easily accessible along with AHI data

* AMYV information is not crucial for cumulus tracking in
clear-sky conditions due to a usually weak low-level wind

CuatTl

AMV=5 m s!

Assuming moving at a wind speed of 5 m s!, Cu shall reach a
position 3 km (or 6 pixels) away from its original position in 10
min. Since the radius of Cu is often larger than 3km, an overlap
between the old and new Cu elements shall always be found.

24 (EIEEHTEEHET

Modified Cumulus Tracking (2/2)

b O (1) Assign each
Immature-Cu  object
at T1 an ID number
11 12

) @
- B &

71 and T2 2
(2) Compare the positions of Cu (3) When the overlap exists, the
objects at T2 (yellow) with those same ID numbers associated
at T1 (blue) and check whether with T1 objects are assigned to
an overlap ( grey) exists the corresponding overlapping
T2 objects

25 (BIERHITEEHIEN
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Satellite Determined CIs on August 1, 2015

OL4QUTC" g § o o 7] [OISOUTCS Jgp® § o

.]*8 CI events: 8 hits, 0 misses, 3 false alarms

*POD=100%, FAR=27%,

go. « |*Average leading time=

(44-+24+144+36+364+24+58+38)/8=34.3 min
Hit

Null CT forecasts False alarm

26 i EAETEIRYA

ARANA T 2R E THEE R IR [FEREVE T2 Rl UMD falfkes b 4w By T -
7E UMD {El k28 LB A N R 4aiS B4RaERE - SRR RS o] AN A Intel 4Radesdn
BRI - A5 DMS ~ gfs_ana_t512160 B gfs _model t512160 @ #ES4EE £ 45 36 {E - A UMD
{EIRR#I47A pjsub 5% H UMD H A28 PBS Torque B Intel 4Ra%es » L& — LIS
pjsub 5 PBS Torque 7% o HS L Fujitsu YA UMD 0 4maE B TRE 20 - BEARGR %
AT o EHRERSSF 2 A 18 HEELENE > £ 3 B 13 555 REHEIES B A—{E#THEEA
(201601141200) M7 AELEETT (10 ) FIRLIIHATT ©

WA B EREEEREGHENSCER A - IR 2 ERHE L E R Z 2R
FREIE > B MHS BV - MRS /KR EE R AR Y SSMIS s E HE T E R R
% R Cr1S A5 P e FE (S HIZE B AMSR2 F£72£ T8 | RET k(I EAR 1Y 5 {7 F X E - ¥
PEXIESEE T - RIS OA(E - (EH AMSU- A SR8 &5 8 P B RN R M HEE RE & -
DDA His & RHE FH DA = EE ST - EEHIR 2 &R0 » B2 T ¢ CrIS/VIIRS &ff&R - [
H 2k 8 5R R4 2 AHI k8L GOES-R ABI &} -

By T 2 BRI bBUER S HUE » H ey r4a7R s =B (CSEM) ([& 27~28) »
P T ACRE ISR A EE 2 & {# A CSEM 2l E4c#: AMSR2 {5 F CRTM ARSLEE([E] 29)
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Community Surface Emissivity Model (CSEM)

No longer a subsystem
dedicated for use in
CRTM

An open-system
with optional models
for research and
operational
applications

27 CSEM HYZEfEE

Diagram of Unit CSEM Infrastructure and CRTM-
CSEM Interfacing Design

CRTM and other Upper-level user’s

CSEM Initialization |--- Calling Modules or Main Programs

CSEM Clean-Up

CSEM Algorithm Register

CSEM /O Data Structures

28  CSEM HYZEfEE
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Emissivity Scatter Plots of AMSR-2
(Model Vs. Retrl) socn.n

100 o) e

0.95

L so 4
Correction analysis with
observation of only one
channel (23.8GHz)

L p8s -

Emissivity (Retrieval)
[=]
&

1
|
080 — - 0.80 o
1
|
o7s Before o After
090 ey 070 . e
0.70 075 080 085 090 095 1.00 070 075 080 085 090 095 1.00
Emissivity (Model) Emissivity (Model)
23.8GHz-H 10.65Ghz-H
10 + ) 4 aipg eeccbeoitoiutesiiui gt 1.00 TR v !

5 =1
g 90 4 050 g 000 0.90
2 =
g | £
< oss 085 = 0.85
z | =

a2
£ om0 4 om0 E 0:80
& 5

: + om 4 : smeenh i e e s S S e i e e e e
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Emissivity (Model) Emissivity (Model) Emissivity (Model) Emissivity (Model) 6

29 AMSR-2 HYSEHHUH [E

NOAA/STAR/ SMCD #éH5 @E HE 4 F1 NOAA-18 ~ NOAA-19 ~ MetOp-A fz Me tOp-B & £ FaEk 2 St
TRORZ R (AMSU - A) B2 fi0R7 T8 P R RIM8 (MHS ) S (AE R 2 2 BN S fini i 1 23K 1 SRR A
BHRESER - TMEHEA TR DLEEEE RHE R es N EEUS ERIFTREIRIA « TERUNR RS
JEZEE(MIRS) 5T > STAR/SMCD HRF BE TRy B 5 2B 2GR HR S B S DABR L 20 A ffe 2L R e
FE BT T 7 1% o (Rla) H 2510 2 S G E B BR D M E IR 2 R %1 (GOES-R) #EFE AL
HELR 5% (Advanced Baseline Imager 5 ABI) 2 8 fH{IM: = » STAR/SMCD AL 58 FH Ay
GOES-R ABT FE i S8 5 2 B Em B HE SC AR (ATBD) » TAFETam & st 4ntie g — -

JH— %1 NOAA/NESDIS/STAR [al{ {7 TPy 2t si i
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— ~ NSSL HRQ2 #¢f@aREH (Task#2)

SEEH TR A RA TEBCE T TR TR AL (18] 30~35) BRG] (0~3 /INKF ) B8 ZERUH
TE B[ /KTHH (18] 36~40) - B2 S5 R TIEEH S T B RRaery S A Bl E H
FlTES 2 B R /KA 5T e OB R E IS B R SRR Y S > TAFST SRkt —

New Proposed Synthetic Dual-Polarization QPE

Variable: Z, £z, prrvs Ppp sounding data R(Z)+ VPR +...

Preprocessingon Z, Zpg, $rp

K s field estimation

R(K;p) estimation

Synthetic R(A) + R(K5p) field, ID field

Senthetic RIA) + R(Kps) + WIA) + R(2)

30 HrHyE R R I B R KR TR

Simulation Results of RA for C-band Radar

C-band polarimetric radar

R=yp1" The coefficient A and ¥ is sensitive to precipitation type

R {menhr)
=z % £ E B S 332X

02
s Amaky,
16 w0 101i0BYeg) -

A=aKon
oe0.03E(dBeg)

AldH'km)A
R {mmity
s s s zE8 8

n ‘o
ik
R-zs-m" '

02 o4
AdBna

31 CAHESEE A RA RS
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Performance of Modified R(A) on Typhoon Dujuan

09/28/2015 00:00 ~ 09/29/2015 00:00 (UTC)

32 FEASHEEEHES R(A)HIRIAE

The Comparison Between Precipitation Types And The
New RA Results

Precipitation Type New R(A)

2= 2 o / . 0 ou 2 : - - g | ¥ | 50km .‘1\'-|'.-l'“
e 4 %

by

928-000117 HybridRainRateP 00.00

33 [E/KELEr RA &5 5RAVES IR
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The Impacts Of Prp Discontinuity On RA

Pop 0ld R(A)

fidRainRatel 00.00

B 34 PorfE RA ity rhlgrEs e

The Impacts Of Prp Discontinuity On RA

Old R(A) New R(A)

B 35 Porfr RA L fryrhlgrEs
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Approach II: Thunderstorm Identification, Tracking,
Analysis and Nowcasting (TITAN)

1. Storm ldentification (Reflectivity based)

¥ [ |
BEERTDTT 18] Sprmis | |
[N BEZL i
L0 £ 99| 9]9| Sthemi3d 1010} 10
Individual convective cells: T,=40-50 dBZ TETalale
Convective storms: T,=30-40 dBZ = G16[6 BUHHE IS
Mesoscale convective complexes: T,=25-30 dBZ 3.5 : B I B )
o A[alala| 4] |
Snow bands: T_=15-25dBZ PR EHEEE LS !
213 2j2t2 213 Roopl
|
I | I

2. Tracking: (Combinatorial Optimization)
Cy=wd,+w,d, Costfunction
4= G5 + G-y |
d=per|
w=w,=1

0=

v

C) Storms st 1,
O Storms at 1y

36 JELERAVER - IBHE - S ATEIRNETHER

Current Approach : Segmotion

1. Storm ldentification Based on Image Processing (extended watershed transform )

1
: Caplure Basins I
| 1
1
[ Find H i
Smooth ‘ Quantize Transform Cenlers ' Report Basing
| H
! 1
! 1
1

Reserve

Faothills

H' L

Immersion simulation:
iterating through the centers’data structure

i

é
& Scale parameter

Ready for immersion
Find all of the local maxima

2. Tracking: (Combination of Approach I, II, III and IV)

37 BN EAE = E
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Motion Identification From Segmotion

Scale 0

tongituge

38 EOEAVEEE

Comparison of Mosaiced Reflectivity And Forecast Reflectivity
(30dBZ as Threshold)

Mosaic Reflectivity vs Static Reflectivity

4] ns 120 121 Y £ 4 S ny 20 121 ] 12 124
Longituds Longitude

39 BB TR AL
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Comparison Results

| [—20d82-30 minutes (advection)
-30dB2--30 minutes (advection

i
i
ol
¢ T it
AR Vs
ol i Y
T g "1“‘:..‘ T l‘l,"!“r"‘"‘ Y
LN, B o LAY,
3 N;{"‘.-‘ b ﬁ.' MY i

dhos ) Ty 280 ) Py P B (] @ 1580 0 no oo

40 FEAGEERHVEREL
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’d ~ MDL FFMP & ANC HEH{ETIEMTR (Task#3)

FRE 3% MDL RRASHY ANC kB8 - MR Eean$a By TANC » IRFAA S 82 TANC BB E s AR T
{EIEH » K EERIERANE 0 BEED AT - FE R A S AR A sk Bess TANC Z#(E
19 60 578 RIEGTEHR - BEAR ANC BRIVEEI14R - F2={TE S EECENRIITZ 1% > B
THHZE Sh YRS SO 1 o RS BEAE I R MDV RS UM o BRI 5 s S IR AR 20
F" CwbQpeSumCompRe fToMdv” Wi pCEHEHA |85 ZE &5 &R} » bh#z CIDD #ray MDV AEEL e 2
A% PRl &S B R (i A5 i R sl CIDD BRI B R H E R S RE S 2 -
1 STMAS-WRF Z45HEH ne tCDF A& Ui By MDV #8520 > Bl & ERME 20U By P BEAZEY, Sigma PEIE
JEFHTEIR 2R TE - AR E STMAS-WRF £% P EAZ R HERR AT PR EE A e AR i S5 5t o

FEMP 1Y EE SR Z B BADESHI S EEEER - Ba Tl E4E FEMP
basin delineation f2fF > Em(&HVERENE F/NVE S T KENVRIELKE » WINS BEREE
o i B o R 3R i T ]

PERHY T 2 PRI A E > SAFESEAS 7£ AWIPS %%EEPET’E AR E BRI R A
[~ FE3 MDL BSAVs6RE » TrEsfsmasiionaiigq =

idh = EHEKRHEMDL ABEH

F1~ GSD GFE&AWIPSII slll&k TAEAa R (Task#4 Sz Task#6)
H AT AWIPS 11 Z%0 (8 41~42) CACEHE LT 0B15. 1.1 A » FHEFAPUH AN 16.1.1 ki
Ao RNAZRSS 16.2.1 BAB VAT 16.2.2 BA > AR GFE ~ smart tools B text
formatters(for FIES)AYFIT 4% o AWIPS 11 JFHJNEHFEAEEE S ENTRED - maERHEA
BAEE R (PR ~ MRBEEIME A ) ~ WarnGen B VLab S#fE@EREE - AWIPS 11 534k - &4 GFE
WarnGen &2 WFRO {E2£3/1%% -
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AWIPS-II Deployment Sites

April 2015: 85 of 122 WFOs using AWIPS 1II operationally

41 EEFEBIREFHARZERA AVIPS 11 &4t

AWIPS-II Deployment Sites

Today: all 122 WFOs using AWIPS II operationally

42  HAETEESREHEEEERA AVIPS 11 248

75~ CPC & EMC ##ER N 2 AR m M B M ke THER T AEAR R (Task#5)
NCEP /& Weather Ready Nation BYF ZEHEFEILEREE - B THPFEK > BEE LEXR
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FHZELAR SIS > 3-4 FRYTHHER (CE RS R SR ELSA A RVEERE) - BN SR EN S5 Rl
FHIE - BEFTA BRI 7 A SRS MR TR AMESE - $26E WRN I FRARBUEFE
HAIEE - et AT SEBLREEAY A R FS - fe it I SERVE ISR - B E R SR
ROE PRI -

SR RG22 81 NCEP Monsoon Desk #lll4R - th @S fm bR =S8 R ia & Bl il
SR MTER TR & & R AR BRI E S e 3 - Sem e iR iy -

ST T

/0 Bl CPC A\ BT TIEaTamiRi

£ SHRERIERUE - 4EEBLIEE WSR-88D WAL FE HE (Task#T)

BEIA H FRolils T IAAR SRR TIEEE - ER AR UIIRE E EZ e
(SOUDELOR) e E\sZ R BHE - Ry T IR B R ESGRIE TIFH H B BN A S (Elhak - 0BS
e BERT AR (E I B AARERG Y S M HESR BN A m B TTRRIAVRE RS TR H WS {E A OBS
AR H o

I\~ SRR ARG TR AR T ]

AENEFETFTBOVRICR - JGTHRGRY A SEE - SiamE N A& (F i
BUE B TREAANE T3 - (104 FERAEE TIFRUE g e T8 (BB
GfFff#ETF 0 - BAE R TINAT R &G IyrRER 8 A skaT k& (BRI - ¥
R T HRIFESTEIIMNETT - SARTHERE K ML - 5k S5 KRS -
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Fagrl AR

AWIPS SE R RAS B UBE B a4t (Advanced Weather Interactive Processing
System)

AWIPS 11 | B RIAER ALK 4% (The 2rd Gen Advanced Weather
Interactive Processing System)

CPC EFRMETERF.00(Climate Prediction Center)

CWB A 25 (Central Weather Bureau)

EMC REE 0 (Envi ronmental Modeling Center)

ESRL HER 2458 % (Earth System Research Laboratory)

FEMP ALK ESHIEBATEHI(Flash Flood Monitoring and Prediction)

GFE [ TEER 4708 Graphical Forecast Editor)

GSD 2ER £ %540 (Global Systems Division)

HUC KBS (Hydrologic Unit Code)

I1ST ENTEFEEAEIRAE (International Intergrated System, Inc.)

MDL REHEEEEZ (Meteorological Development Laboratory)

MiRS OB S ROE 24 (Microwave Integrated Retrieval System)

NWS EFEF AL E (National Weather Service)

NOAA EFFEE NRLEZ (National Oceanic & Atmospheric
Administration)

NCEP B R 7 0 (National Centers for Environmental
Prediction)

NESDIS B Z % 2 F(National Environmental Satellite, Data, and
Information Service)

NSSL EHEZ EZ R EEZ (National Severe Storms Laboratory)

OAR TEEEL R SE (Oceanic & Atmospheric Research)

SOA AR FsE 285 (Service-Oriented Architecture)

STAR HERSE (Satellite Applications and Research)
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