TG AT B MR AR A BB EE
( HEBER] - Wi )

EESEHE IR R RIS AM SRR E
R R

IRAS MR © B R R SR
HOBE AR M EE

# % W R
HEES © EH
HEIHER : RE 9346 B 11BE 65 17 H
e BE 93498 7H

H&
/607303;’}5’



THEABEMNECEBARHBRERE
% &%) 5% © C09303335
HERE LS A$ 29 &r# I IXMF
ALBERAFRABRRASKSFHERHEBRRE

R EEMAM/MEA/ TR
TiBIF R EE/ R 2349-1057

HAABKL/RAGRM/ B/ B/ T
Wi/ X B FRELEH/AELERYT O/ E4£/23491260

BEES ] AR 2 #F IAR AFKE SR BE

HEMRE  RAAT=FXA+—8EXA++t8 HEANE  £H
#REBH RAALT=F/LALB

/8 W8/ R 18/ FAAAE

M R - SREFLTH - ABRYE W -HEXRARAR

WETHE  ARALETEMEH IR TR ETZAAAE (—)WFH

BATAAREF E+HARPATHME (JA416) RERATHPTEE S

MR THEEARREFZE T ERBATHE (A7) 89445 3EB;(2)
B FSL AR BMEHTHREEIHEZHE, (W FHMALE ABBEABAX
RERMNBARAATRANE  FASHEARAFARASREL TR BZ AR

AMFRBRHARARBEAZ AT (R)THHBEZAM ARG E -

BEAERT > AR+ NRPATMEESHA I RECRARITEERED
SEMFHERT R T ERBAWENG LSRN - BB ATETRY

it BT —REBRPISTHER -



ARMLABTOMNAEDHEHRNEILANAE: (—)RWTENLAER
EFFHARBATHE (JAF6) REBI BT EE; ()P HELTF
FERARBETZE T ERBTHE (IAF1T) ®44R B ;(Z) B FSL
ARABBTHRERHEIHE, (WANAL ABERERRAXAEAH
RAKBRNE ) PASBARATRRASREL THRB S MAMEA
BHARABBAZAE () FHERZBHPARE -

BEERT  ERXETARPTMELSFA IR CRBITREREY
CAEMBHERT R+ ERPATMENG LSBT - ZiemMEAFEGRT
AR AR —REABRIFTFTE -



EomEema g

BHEAGHRBRE

WHEHEAEF

!

B W h

;o

GFER AT

AFPS(GFE) R A fr 8 | 3t 3
SCAN }ﬁ,ix,f,\ggﬁ_%%.......

AWIPS a8 Aaitsh-
NOAAPORT sﬁu/fm’r 8 ;ﬁ’a‘ e
EEFERHH e e
FXC BLAM & ﬁdﬁ

LAPS ﬁ%ﬁég@ﬁg‘%......
WARNGEN Bl BR T2y crv e ver ore ven s svr evn cnn vir v cetaen e
FSL SMS Z 3 AT €8 SL 3 20 vv vor err nn sor snnses ven s e
HPC HARDWARE BRI A 4B L3 Hy oo ovrvvevervrevreanevenne
NSSL QPESUMS ;,q,,xﬁ-ggﬁ.ﬁﬁ

ORPG FlAE 3t -

HPC fﬁ,x*fﬁg\ﬁggﬁg&
B QSRR e e

z—s‘ﬂ ﬁ—&"""""' eee sue eny ave aes e
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PRESEA (CWB) ATRARKEHREARAGREEAER
XA XSO BB EI & #(Weather Integration and Nowcasting System ;
WINS) BRBEt+AENAZES CHELABRNENBRERSEEERARLE
(National Oceanic and Atmospheric Administration ; NOAA) TR 4 #
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E2HIT > BERH-_ENREMABEHIREAY » BRI AEW
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JRHEEFIAAL A5 F R CHRPHM LEABANARELE SRS

FERLEBLSAENTSTES:

(—) #FSL 44k # R K11z LAPS-3DVAR-FX-ADV -~ FX-Net
FX-C ~ GFE -~ D3D -

(=) #id FSL # £ BB £5 2U& % K 5% ¥ (National Severe Storms
Laboratory » XA F fj#%§ NSSL)4&-4F > 3] WDSS Il £ E& K5

() #:i®FSL &£ BB KA £ 5 National Weather Services, AT ff
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Laboratory - AT fj# MDL) 44k » 3] # SCAN A & WDSS Fu
Flash Flood Monitoring and Prediction 28 4~ -

(m) & FSL B AR R KB ERARRASREF THEBIEM
AMMASRTARERZAE -

() & FSL #8h1%:% NWS NOAAPORT 4 BEHZEZ LG -
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FSL #3345

A # =Rk BA 2B AE %3k
93/06/14 09:00 |3t EHRAW Dr. William Bendl 14A

(Chief, International
Division, FSL/OAR/NOAA)
Dr. Fanthune Moeng
(International Division,
FSL/OAR/NOAA)
Scott 0° Donnell

(MDL/NWS/NOAA)
Steve Vasiloff

(NSSL/OAR/NOAA)
¥ x4 (CWB)
#4#] 7+ (CWB)

% 1% = (CWB)
g4 (111D
ZAEAID
10:30 |AFPS(GFE)®.:AM% |Tom LeFebvre 14B
ﬁ-%‘j‘%’% (Modernization Division,

FSL/OAR/NOAA)
Dr. Fanthune Moeng

(International Division,

FSL/OAR/NOAA)

¥ ¥ 4£(CWB)
#ga¥(11D)
13:00 |SCAN BLAN & #L3t#|Scott O' Donnell 14C
(MDL/NWS/NOAA)

Dr. Fanthune Moeng




(International Division,
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AWIPS 3L 1 & f3t

]

Carl Bullock

(Chief, Modernization Division,
FSL/OAR/NOAA)
Dr. Fanthune Moeng
(International Division,

FSL/OAR/NOAA)

¥ x 4£(CWB)
1 7 (CWB)
% 1% —(CWB)
F a1

14D
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NOAAPORT AU 8B &

Chris MacDermaid
(Facility Division,
FSL/OAR/NOAA)

Bob Lipschutz
(Facility Division,
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Dr. Fanthune Moeng
(International Division,

FSL/OAR/NOAA)

¥ x4£(CWB)
# Ay (11D

14E

93/06/15

09:00

tEERR

Dr. A.E. MacDonald

(Director, FSL/OAR/NOAA)
Dr. Fanthune Moeng
(International Division,

FSL/OAR/NOAA)
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@ 12 — (CWB)
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Herb Grote

(Chief, Systems Development
Division FSL/OAR/NOAA)
Dr. Fanthune Moeng
(International Division,
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% * 4 (CWB)
#4817 (CWB)
#a+ (11D

15B

13:00
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BEH

Dr. John McGinley

(Branch Head,
Forecast Research Division,
FSL/OAR/NOAA)
Dr. Fanthune Moeng
(International Division,

FSL/OAR/NOAA)
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Jim Ramer

(Systems Development Division,
FSL/OAR/NOAA)
Dr. Fanthune Moeng
(International Division,
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09:00

FSL SMS z .31+ &
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Dan Schaffer
(Facility Division,
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— ~ S ERAHH (14D
1. 93 R A5 R FSL &F 31 & PR A ST ERATAMRR B8

A B % Jek i I 4B B
B %9 2/15~ 7/15/2004 |+ LAPS(radar data analysis
(I1D) and rain gauge data)

+ 0-3 hr QPF (NWS/MDL)
*+ (Gave an seminar on “LAPS
3D reflectivity mosaic

improvement”
*+ WRF training at NCAR
A A 4/1~ 1/9/2004 + LAPS (WRF model)
(BEmF ) + VWRF training at NCAR
Yk — 5/30~10/28/2004 | + LAPS (verification using
(R F ) RTVS developed by

FSL/Aviation Division)
+ GPS training

TE AL 6/19 ~ 7/18/2004 | + GPS training
(HEFv)

PR BB 4% Summer 2004 + C(limate
(HHEF )

REH August 2004 + MOS, MDL
(HEF W)

2. BATR &AM FSL A3t ERAKA
® (Oct 2003 first draft
® Dec 2003, complete draft
® April 2004, send to AIT
® July 2004, complete

3. BATR £ A #®FSL 44F38 8
® LAPS
® Varning Decision Support System(WDSS)



® Forecast Assistant System(FXC, SCAN)
® Cooperative project(AWIPS, HPC, NOAAPORT)
® GOES 9 &FiHms

R EE

l. FEAERTFELRTFRONE - AR THRRANTZSHFENE
W3 AGRAKARG LS BB THEESHENE 8 A FSLAY
REREETHEANERE  HETRA-ZMBAATKRELST
% oM 2004 FFSLTHE I AFRDARE °

2. GOES 9 BHAEMEBEATHERTEEB Y  AREAHEL RER
Wb EREZEERR -

3. kR A £ HTHE A& FSL % & = Grid Compression ##5 ¥ & &
FTEHEEH -

4 ZAIHRHFEETRSBR > GIFRFEE > RET ool
T AE SRR 0 L4540 LAPS ~ AWIPS ¥4a 0 % 4 -

= ~ GFE® AN #1313 (14B)

1. GFE current status
® Many Text Formatter Refinement, include
= phasing
= user interface
® Add satellite data, can be used to verify cloud cover, fog
® Prepare for IFPS16
® NWS & XK
= Valid Time Event Code(VIEC, A& EERFEBEHKE ' AR
B BB e B 4m)
= installation scripts
= IFPInit Enhancements (vertical layer increase to 25 mb
interval)

2. TCM wind tool feature (¥l ABLR EH » FEAPRBXZEABKX
AFES G EMAERPOR 12/ ) FEAHER PRFREY



TH o B EHAS MR — B ERER)
® Temporal Interpolation to lhr
® Spatial Interpolation
® Add background wind field
® (Choose algorithm to add typhoon
= wedding cake method
= cone method
® 34 knots cyclone for 3-5 day period
® Adjust wind speed over land

HHER
1 FSL 44t IFPS vibe %2 » bR EHLERA G AHEDAK -

2 FSL BTN A4S 453 Ton LeFebvre A £58 » B ¥R tm
Bk Rt 3t

= ~ SCANZR, LA 48 #2131 3% (140)

1. BATTAEAR &
® complete interface
® complete installation script
® B A7 OB2 server uses HP UX, client uses Linux. OB3 # 4
® uses Linux.
2. BATTHRERZBEHFTISRANE
3. NCAR auto_nowcaster
® it 4 2005 # 47 cloud classification, generate graphics,
identify what kind of cloud make precipitation.
® (-3 hr QPF will be put into auto_nowcaster

X

. 3 SCAN training AKX LR X E&k -

VRAEEEEH M RROBEAA -

case study T & FSL #v &, & B & B 45 — 48 case FH4E A R3Ht -

DIRFMTEHAET A RS —BR 2 aT(B AL -BEIAF—

BARAT) -

5. FSL DI ABTHE 5 X &8 % RETAKNFGRE > FKR3
BB 4 — X (M3 5~6 /1 BF » R case study HE) -

B 90 0



6. #I&RAT ey FSL 3244 S 3 B 3k oM+ % 2l 3% JB 2 B 3% A 3% w1l SR AR 2K ©
T REAFRTSCANGS# A& A TAR LS5 FSL > BB -

79 ~ AWIPSIR SLA 48 #3435 (14D)

1. OB(Operational build)3
® x| site # 3. #F performance issue ' & B &% Dept. of
Commerce £XK e 4%44£F  HtEFHFmwAssh ERERAR
HEXE > ¢RHARARAFTEAZEEEES > BYH
0B3 » #ATHAEE -
® B VIECIEEF S 05/ » L& & warngen £ %% > BHB T T
EHFEATHEA WA -
2. prototype
® nmigrate to Linux
= BATARAE AP 10.2 & Linux 7.2)
= 2005/6 #2343 Linux
® change interface
= #&E B AT\
® 3%/ OPENDAP % XBREE M4 F REAH B TRA UBRIEX
BEXFEHZ S A4 5 £ radar data) -
3. 0B2
® running on HP(server) & Linux(client)
4. OB3
® running on Linux
change the way handle model data
no VTEC
include QUICKSCAT (NASA #imtf £) » T4 90 248t — k%
&M
upgrade grid resolution
GFE upgrade version separated from AWIPS
radar coverage pattern change
® radar change from 4 bit to 8 bit
5. OB4
® GRIB 2 format
® ? satellite channel
® testing ok. @ T3t 2004/9 A& » )4 VIEC
6. OB5

10



® new radar
® meso cyclone, vortex product, will send data array
® terminal Doppler radar can be sent to AWIPS
® develop by 2004/7
® test by 2005/2

7. OB6

® high resolution data come in

® display real time data

® can used for training by looking up historical case data

® integrate all applications(WarnGen, WWA, river pro) to 1
application

® Tt 2005/9 7T A&

BEESR
l. 2N OS> THALANISLHB ¥ XL 8FRNHE% -
2. 7% OPENDAP 3¢ 7T & & R & #» FSL(Darien Davis)#% » » ¥ 44
BREOER -

%~ NOAAPORT 3,1 &8 $2 3t 3 (14E)

l. BATRSEHRER -

2. BHAEZR TELAREAMRETEEAMNAKRI AT Hrc st -

3. T4 M high availability processor ' ¥ — 4 £ £ x4 A Finik
ER—EMEAR -

4, BATH 256k RBEHR > FRAABBORE st THOREL
REHBRF OB E4E -

WA EH
l. R ERBRHBERTFTHLTATY S 256k » R K45 FH & & FSL
BEAEREE THREFTAHBRBRBIRS » BERF G AEHA
K S AmSRera-
2. WK EHTTH -
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PRACTEL 61504000 CEISCAEIND 5N I0I0 O
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N~ EERFHA50)

1. FSL3A& 434
® AWIPS # & new prototype
= # ke DB
= ¥ A Linux B4 & HP-UX
® [APS F&E# R
® R EA X3 NOAA BT R4
® KXREYF A% EA interoperability
= % NOAA &4 &1L X &4 K &4 A (WRF model) ~ GFS model ~
# # 4 X (GFDL model) ~ &% 4t X (interannual model)#R+T
£EFEEH(IBY, SGI, HP) L#HATEF MBI HER -
= XA FEH
2. NOAA/OAR A B A BBRINEETHTRERNREESRE—MAT
W FEAMNE X" Global Earth System” @ mAFKHRZEHEEKT
$e45 & 4% 9 > FSL #% € 4 global prediction 7 @ #ATHE » L&
By Climate Diagnostic Center(CDC)E 8% & iR -



W@
l. %8 25380 &% a3 (F0S)# B /7 » 35 Sandy B R RBA T
EXARARECLATTY -
2. RAFSL B adan Bf%hEz— AFSLeyEn#
FERARUE P8O RESYEEFT L OONE  EFBRE
WMEE > REMMEATHEERBEHEBEEZO TR -

+ ~ FXCHR A& #3335 (15B)

1. FXC &3

& HNALARIEHRABRELHLELRS -
= THAFXCHEBSHAEARRBERTFOHRABRSE LA
= T #/ M FXC 88~ power point # £ k—wWX*RBREXFLEHSL

Z2E % firewall #4214 A & port

® BATEARFSHEAFXCHEY BRI PCHRARZEEEEA
AFXCETEE  RbA eHBHMERA ELEHFEHELRS&
BIEBITEHM > BRI ERA K EH post £ web brief » #ig
RAZT ABARFEN -
= M push FARKHEEFTEETHKLEER L -

® FHBERZREMAKAE » THMAS script » RN
HAERYwsshEF KB RELRETERFEHGMA -

® Java RMI &9 /& & % X & % M1 88 > &8 process #R % & Fv client
BEUBREERL  AREF M repeater 9 F X, > BR4K B AL
#o BB AIKA socket F X o AR L8 server Ml b g4 A
EM o UAMH A EREE -

////M5\\
S © /@@ N

/ , / e
I FSC Client + < > ( - - eprocess Server
\ =

1\ ’j
\ \ | /
N \
N process
T / -~ \Q /
\\\M L

BAFXCEH

13
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e /

L \\/ o
{ FSC Client ‘7 s 5 o . c' repeay i { Server ) x}
" T e

.

KR FXC £ 4

2. AWIPS prototype
® NWSHIEFARESEHIEARA—ELEAL

D BLBHAKRTEESEEIRESEA -

= ¥ A gigabit ethernet -

O BEEALTARNEEIHRETHE  ARAMNE=4X
B RROEHBEBBEAN— I A -R AL
BEERRAHA - ERETES ZHEERELERHF
fail over TH A He G A & EM AKX - BH 4% —K
E 0 3773 % OPENDAP # /M 42 F 4 - FRst» 2004/10 # &

TR °

Software
[qle1:))

failover

® 0B5 will use API
= #B% IGCRBREK ARFEZILEWY AP B &
depictable g %% 3L 89 process * # —18 Display Manager
FOBITHE FRENENMAGUEHEBME » LERTFN
@m(APD# » M EXTURBEATREHA CHEBEE 04

14



%o BESEREORA BT AES -

depictor !

' y
Display pa—
Manager

depictor |

\\\\\ »//'

® FHIHUARE
= BATE# &% —HFK
= FH4F A LDM s F K EAN
= 4 B %7 #] A OPENDAP server BR4F & ¥
© kA& ZA A OPENDAP #oMRR EH - BERAFRAME
By R EE A AT
D ER2ELREBERTHRRAFERAFA

EEEE

1. AWIPS prototype #¥H £ £ At A T8 ARLHCHTELA KLY
# % Linux > 12 AWIPS prototype b 4 % 4 T A2 EH LE
EEHE - BHARFX - AHFTRAERTRBEABE  BAHR
S EHLESHAFREREEBER -

2. ¥XABBAHAH L P oREFLTEHRA FXC-

A~ LAPSH A 88 #1333 (150)

1. TA#16 #x3L
® B XF 5
= &4 5% A& NFS-15kn
= iE #47 NFS-45km, GFS
= R4 # 4 A LAPS 214k

15



® LAPS #» MM5 variable verification
= data linked to MySQL
= surface verification
= generic point pair
= RMS, Bias #iRItL ¥
= RREST
¢+ column verification
+ precipitation (QPF, reflectivity, POP, rainfall
basin stream flow)
® improve cloud scheme
= GOES-9 navigation improvement
= radar data ingest has improved cloud scheme
= precipitation fall velocity improve
= MM5 saturation adjustment more efficient and improved
= MM5 condensational heating allowed at sub-saturated RH
level for a grid box
® ingest new data source
= maintain LAPS analysis shadowing hourly on 3 and 9 grid
= maintain 2 parallel MM5 forecast for 9km domain, each
initialized twice daily at 06 and 18 GMT
= set up use new NFS 15km for lateral boundary condition
= working to set WRF lateral boundary conditions and set
up a parallel WRF run
® LAPS/MM5 hot start shadowing system
= wind analysis improved by adopting £84= 2 multi-Doppler
scheme
improve cloud-draft-wind ingest by widening time window
test radar dealiasing scheme
improvfe QPE
ingest GPS surface data
2. IA#17 proposal
® transition to WRF
= WRF shadow
= link to LAPS hot start for Taiwan
® point verification of precipitation
® gridded verification of model QPF with LAPS QPE

44380

R

16



. FEARAEEFHENARPERR LEN L BEITHERELER -

2. FFRFSLIAWE A EXHBENRAEFTK -

3. A2 ATEMIMRE EHITE > RISL TH R/ F kb2
KM -

#u ~ WarnGen ] #& 33 (15D)

1. Jim Ramer ## warnGen #5 newGELTmaker zh #E #4735
2. kRIS EZAHBAT enail HH Jim Ramer

+ ~ SMSE. AN 4B #2313 (16A)

1. SMS progress
B ® version 2.8
= simplified model configuration
= work with IFC complier on CWB Linux cluster
= fail with Portland Group compiler
+ work on all other machines with PG compiler
¢ BEATFALAETRAFTORLEEESERALFATF
® version 2.9
= will fix nesting support bug which shows on some machines
= will provide support for more than 2 nest
= FEH#A 2004/9/1 T T A%
2. NFS parallelization progress
® recall that CWB made some serial code changes requested
® more serial code changes needed
= some are completed by Dan
= rest handed by Scott 0° Donnell
= Fa#R 2004/7 T % A
® identified SMS directives needed
® begin directive insertion/testing
® NFS ideal candidate for partial parallelization
= parallelize piece by piece
= NFS has no common block
® complete NFS parallelization by 2004/10
® jssue
= do not have a clean way to handle NFS boundary

17



condition(no SMS directive support for packed boundary
array)
= FSL suggest CWB maintain SMS NFS model
= FSL can train CWB on SMS NFS in 2004/10
3. Other(FSL HPC Group)
® continue development of prototype NOAA grid
@ continue development of a Grid portal for Developmental
Testbed Center(DTC) for WRF model
® completed development of high-level Model Coupling
Toolkit(MCT) WRF 1/0 API
= provide high level routines to couple models (e.g.
atmos/ocean)
= available at www-ad. fsl. noaa. gov/ac/schaffer. html
= future structure:

2005

)/'\‘ GFDL Compute

NOAA Grid in Mgr

ljet Compute

NOAA Grid
Meta-

Scheduler

GFDL

Firewall

PMEL

Firewall

PMEL Compute

Nodes



+ — -~ HPC HardwareZR, L4\ 48 #1313 (16B)

1. JET status
® RUC20 running at 99.4% availability
® 5000 jobs/day
= B &S AKE BRE A% preprocess # postprocess T
%
Jobs % /% 128 CPU
A #) job 442 CPU
#3i# 50 projects, 250 users
WRF-DTC (288 cases)
® MegaWRF(5 km western US grid) (large job)
2. Current Hardware Configuration
® compute
= 788 Dual Intel Xeon nodes
= 142 Dual Compaq Alpha nodes
= 12 Dual AMD Operon nodes
= 12 Dual Intel Itanium nodes
® Data Process
= 2 Compaq ES40 Alpha nodes
= 4 Intel Xeon nodes(visualization)
® Storage
= 13 NFS servers
= 16 TB near disk storage
= 1.6 TB scratch space
= 200 TB near-line tape storage
3. RRBEBBRENE

+ — ~ NSSL QPESUMS3R. 5L/ 48 #2334 (16C)

1. i& % QPESUMS & £ © 45 -
2. TA#16 =4k 8B :
® Implement SSAP (Severe Storm Analysis Program) to
Gematronik radars (% &)
= Storm Cell Identification and Tracking (SCIT)

19



= Hail Detection Algorithm (HDA)

= Mesocyclone Detection Algorithm (MDA)
= Tornado Detection Algorithm (TDA)
New products from the 3D mosaic (F &)
= Echo Top

= Vertical Integrated Liquid (VIL)

= Severe Hail Index (SHI)

= Probability of Severe Hail (POSH)

= Maximum Expected Size of Hail (MESH)
QPE improvements (5% %)

= QC

= QPE case studies --> regional Z-Rs
Initial development of QPF(i47 %)

= 0-1h advection

3. Initial development of QPF H: x4 &% :

B R
B3 A3t R i KRR f NSSL A E 4 A T 2 RS > THKA
2005 % Rk > B ATBEE A8 E)EF] » NSSL 2 AR SBAn A M ey 8 R T4k
FHRET RERERAELRESEMA -

+ = ~ ORPGF & 3¢ (16D)

L.

2.
3.

Initial implementation mid-July 2004

Terrain enhancement

RUC background winds

Periodic adjustment/balance

Multi-scale predictions

= Graphical user interface for typhoon predictions
= Verification of products

£ % B4 AWIPS OB2 ¥ & &% 2| wideband data ingest B &Z K »
B b3 FSL #8h -

FSL & 7# s &4 OB6 ¥ i > B AT R AFL&H AWIPS F -
BAREMNREARATERTZE A9 X BT ingest > BHR
54
http://www-sdd. fsl. noaa. gov/RSA/radar/bddsDoc. html » 48 B £
KRR —BHFH -

T % %

4., B FERFT &% # Joe & Darien »
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+w

~ HPCxL a3t 34 (124)

l. R & A4 2005~6 $% 5% High Performance Computer » & # NCAR
ZHEAMCABUFRBELE AT TN BITS — AN FECABHE

HoTFRALAr R BFH NCARFEZH S L@ -

2. ¥ #EE ¥ NCAR € 324t WRF model % i 47 benchmark #4542 X, 2 — 'NCAR
BATHS & £ 8% WRF model 9 BATK E R AWE L
(http://www. mmm. ucar. edu/wrf/) T4 £ (F @) - i&3 MM5 model
HAMERINERATER  THHEAB NS ARABFTLEER
ERGEERE  UTHABRRONE BLISEALEREAR
ERETELANER XERBRARMKERH 5% 4R E -WRF model

190
180
170

160+
1501
140 1

130 |

120
10
=100

=90F
8 t-

70

60 | -
01/
Wi Jff
0 |
20
10
N

HELERARERBLUFEHAEREL -

WRF EM Core, 425x300x35, DX=12km, DT=72s

HP EVES
(Pittsburgh TGS

SG1 Alix
[BM p690.

M Winferhawk !

0 100 200 300 400 500 600 700 800 900 1000 110

processors
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550
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«

12005
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3. John Michalakes 3% HPC kB X E R EXTEZR ¥
® % Akt tb (cost/performance)#» & & % 3% (support)

= IBM has good system software, good support, 42 B AT#%

= HP #2 SGI #k A 48 B & CPU> cost/performance 4% > {2 B &
& & BB RARE - B3 % & processor & o

= SGI cost/performance #8 % R4 -

= SIN 92 HPC F @ A LB REE -

= CRAY scalar processor slow

= CRAY/NEC are vector machine, vector fast, but users have
to change their code to use this feature. B &7 WRF #%
ELEARXR GEA LI -

John Michalakes A HATAE W E R

B cost/performance | support

IBM ~ +
ilg ‘

+
SGI +
SUN X

CRAY + X

Fujitsu ?

IENIEMIEE R

NEC + X ~

-+

14

1

. good
: fair
X:
?:

bad
not known

*: vector machine, scalar process slow

4. John Michalakes %88 NCAR A= HPC kB a4k &

® LTREBENKE UBLERFARIHARARITANRA

B AR HZIATORSHRET EAETRERT
B $3E B A EF R -

® BHAALHRALARFTENRARALY X RIkB I s
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R

1.

2.
3.

support #YEHMEREET TRRE @ flloE A LARESL Y
XERERE -

AFARR T — & Z444 on site support

John 7T 7~ 48 B B 42 22 &9 support A B 4 CWB @ T &7 S et i Bk iy
TREZHBBGER -

NCAR ] & 24t & HPC 3k p# ¢y RFP -

C RBFETEET I LR Bl eh & G 2005 £+ £ 2006

FPEH YKL ZERAAFTERFHE o
RFP + B EH M — T B RAFRE IS SRRt t 2 E
L -
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B R

FRATRAAFSL BAgA1E3 0 @B FSLEMARERAER

HRBAHEZRTHORERET TR P LB HMN [A#1T 9T 4%EB
i H T HWRHER - B4 74 FSL HPC GROUP #, FSL # &€ X
EREEE - SMS & NFS # KB B URABR RS 0 XEBFF 2 NCAR » ek g
L5 EETHROBTRABHRABBE YT - ATRAkRTHRAK
i IANELS ¥ -

1.

2.

B2 £ B NOAA 42 AWIPS ~ GFE ~ FXC ~ LAPS ¢ Kk R B B F &) » $ B4F
IFPS version 16e # &, #= AWIPS OB3.2 & -
BRABRETBRITBEEERHERS > UK FSL AR LAMZ4Y
RITARBATELTFF  BATE— AR FTHOMERRER
%%?Q—T—VFT AR R R RAT Mi]ﬂ:&ﬁ‘&lﬂ”ﬁﬁﬁﬂrﬁ
FEHOLESSM > RETANR

REBMLEARGANBEYATRT > THREZAFHEIMRHENARS
A I QENES > B IHFBRERANRY > B EITHEBALEHR
FTEBAEAEFEBT T E REEZHEHNRELAET TS -
5B FSL 925 BB T B mwig » &4 AWIPS - LAPS &£ F3t % »
FSLAREHARAFMREERNTHMNABRFT ETHNE R H
Wi TR OHEBRTALE BINFELATHENLAGEERR
A EEMRARGEE

. RERBELAEFT —EeRA & AVIPS so & > sbih 2 €44 FSL &

J3 release RN E R A AERAE > BARLAEH FSL
release R A LR SR IETF BT HEEREFHRRT
& FriAsbZB 4 FSL release 9B S IRA PR EHERAEE - H 5
WRAEAHANTERS 'FSL EFRAREKAFTEHEL RS M AVIPS
prototype & & & T4k -

. G E AT AR A AT B OPENDAP » R & A KR TH FSL ik

OPENDAP # & & 8% -

AE TRBREABNRAENRRALERGE PRAEHMAEKR
AAHEA SREFL THRBEEITA 2005 & 2006 HEHE - $RBEAT
ERFEHRMABLEAT N FSL £ B A A SREXL TR
AREBEXATARMBE I OEBE SRR S5 FSHREBN
BRI A SR EETHABAM AT RZIBHRAREZXE NFS &% -
B RN HEETZNCAR FARBAEASRELTHRITAZHA
RAAFERAE T BZERA R 088485 AU HIRESHANME
ZHEHTBHURTEFZEZBARE -
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AETBTHRBENCKAGELBRASAERZER  BATER
LEEARFERABZEMTREMEANEELARARKBERAR

HASHRELEHE —
B = | e E BT
B AR 8 (MAD)
BERKF HITACHI SR 8000/80 T68GFLOPS, 2000
REFHEFO NEC SX6/248 2232GFLOPS, 2004
#HERAZZE (KM
BABERF NEC SX5/28 224GFLOPS, 2000
1% B CRAY X1/192 2457. 6GFLOPS, 2004
PEAREFEBEER | IBM P655(1.5GHZ) /1008 | 6004. 8GFLOPS, 2004
% Z(CMA) IBM P655(1.5GHZz)/2048 | 12288GFLOPS, 2004
F # R x4 (HKO) IBM P690(1. 3GHz)/20 104GFLOPS, 2002
BRHY R RATAR T | [BM P690(1.9GHz)/2112 | 16051GFLOPS, 2004
2 (ECMWF) IBM P690(1. 3GHz)/960 |4992GFLOPS, 2002
IBM P690(1.3GHz)/960 | 4992GFLOPS, 2002
IBM P690(1. 7GHz)/288 | 1958. 4GFLOPS, 2004
*ER %A M) FUZITSU VPP 5000/64 614. 4GFLOPS, 2003
% B £ %5 (DWD) IBM SP POWER3(375MHz | 2880GFLOPS, 2003
16way)/1920
#% B £ ¥~ (DKRZ) NEC SX6/192 1536GFLOPS, 2003
BRAMREKETRT IBM P655(1. 1GHz)/256 | 1126GFLOPS, 2004
(AGB)
FH8- £ %5 (DMD NEC SX6/64 512GFLOPS, 2003
AR A £ 5 (N\MO) IBM eCluster Dual 320GFLOPS, 2003
Opteron(2GHz)/40
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& F #) F % 5 (HMS) IBM P690(1. 3GHz)/32 166. 4GFLOPS, 2002
BT R £ 45 (INMD) CRAY X1/40 512GFLOPS, 2003
X HEA %5 UKMO) NEC SX6/120 (NWP) 960GFLOPS, 2003
NEC SX6/120 (Climate) | 960GFLOPS, 2003
g RR %5 MSC) IBM P690(1.3GHz)/960 | 4992GFLOPS, 2002
H R % 5 (BoM) NEC SX5/32 256GFLOPS, 2000
aEEBREAKE AR | CRAI T3E1200/140 168GFLOPS, 2000
%25 (NIWAR)
FBEBRARALRA IBM P690(1. 3GHZz)/704 | 3660. 8GFLOPS, 2002
(NCEP/NWS/NOAA) IBM P690(1. 3GHz)/704 | 3660. 8GFLOPS, 2002
YREBERSHEEHEF | IBM P655(1.5GHz)/192 | 1152GFOLPS, 2004
3 (FNMOC) IBM Xeon(2.8GHz)/494 | 2676GFLOPS, 2004
SGI ORIGIN 3000 512GFLOPS, 2003
(500MHZz)/512
SGI ORIGIN 3000 358GFLOPS, 2003
(7T00MHz)/256
LBAEBESHER IBM P690(1. 3GHz)/1408 | 7321. 6GFLOPS, 2004
(NAVOCEANO) IBM SP POWER3(375MHz) | 2004GFLOPS, 2000
/1336
LRAZERETS [BM P655(1.5GHZz)/192 | 1152GFOLPS, 2004
(AFWA) IBM SP POWER3(375MHz) | 240GFLOPS, 2000
/160
(BBFEARME Pw | IBM P690(1. 3GHz)/1600 | 8320GFLOPS, 2003
(NCAR) IBM eServer Opteron 1126. 4GFLOPS, 2004
(2. 2GHz)/256
LFBBREKTEEFE |CRAY T3E/1356 813. 6GFLOPS, 2000
X % F .2 (GSFC/NASA)
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LBRBARASKTRE HPTi Dual Xeon(2. 2GHz) | 6758GFLOPS, 2002
(FSL/0AR/NOAA) /1536

£ Bk a1 £ | SGI ORIGIN 3000 3072GFLOPS, 2003
K&z (600MHz)/512 * 5

(GFDL/0AR/NOAA)

FUZITSU VPP 5000/15

BEEATEREEBENERSBEAFRAEAHBRARRASRELTHE
LI E o R B~ EHAH TR BARRSEM)SE(2004)5E
TWFELELAREAHERAERFALIN THREL TR #R
AEFRMDEESFQRIMDEE THTEEELA4ARERARNE
YA EHMTHEREITE  WHEREERAAELEALAE
HBEESHNENEEBEN 200 A A SBAXAERFELA SR
FEE - LA P - AREBan 2000 £ SR EHERIES
BIRALETEFRAEFEDH -
BATEREBRARTERAAERBEFHCWELZ S ENGRELTR
BAESBAERANELSEHAA  BRAPMI_E2-BEREEH
& UHBREFEFKMDAY S+t TwT L85 L4480 HM8%
REHFEK AL EHAN  F-HRENS I RE—FRERIK
% 2457. 6 GFLOPS #5 £ % CRAY X1/192(# & A5 B 3£ F Sk
EERo+t42) $_BEBENAEEL — S8 A% 5K 3195
GFLOPS #5 CRAY Xle/192(#1 A A B BATER SR EXLEHH—+=
1) mEBEBEELR %5 (NCEP/NWS/NOAA) & B 452k » 7 2002 £5
IBM 28l = FwEwt+EL£4(8tt+XETE %)
EMY  pERRRES — 2002 £R2EH SREFTRES
M hE 322 7. 3TFLOPS(7300GFLOPS) » = ~ 2004 # 53 EE TR &
5 acse B35 2) 8.4 TFLOPS(8400GFLOPS) » = ~ 2005 Az 23k [BM
NEl A AESh POWER 5 E e B REE TR moxksmEiis 20
TFLOPS(20000GFLOPS) » w ~ 2009 £ 5% EFH EA K Sk B4 5|
100 TFLOPS(100000GFLOPS) -
KEaEBBENAEESREUOEEN (W —FT—BA+TEL£0)H
ESRERETH LEMAEALASAZIALEABREARATAR
Ve RAFE L -

ARABRBRFEERMENHIEL AHEFARBE+XEHEET
ZH(BRBAM I E 2R EETH  BARATHAEAXRATRA
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% RHTEBRAARRAMA(ERFEARAPERAERSFE
CMA- sk ik BRI REAEY HARAEAGREGLRRE 28
HHFTEARLBRBRER) EFHTHF  AHIERRXATR
RAZAZGERARGHTAZBHERREN - HEXARRALAE
ANZFAR HRBAKEAAERAERARRENEANEE » £ 5
HERGBA R R BRI RBEBABAIRRBAREAN(FEARSE
PEAEREEFSFRRRBIEEL HAAERE _AFRENR
THREAMEZASHE A LESEAZHEARARRALRRE
#RE - P KRR ABR T o ECMWF &4F 3% H#4KA) -
HMEHREAN LREMELERSARFEZRERANERLES
®F !
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2 E
NOAA: National Oceanic and Atmospheric Administration
NWS: National Weather Services
MDL: Meteorological Development Laboratory
NSSL: National Severe Storms Laboratory
OAR: Offices of Atmospheric Research
NCAR: National Center for Atmospheric Research
UCAR: University Corporation for Atmospheric Research
AWIPS: Advanced Weather Interactive Processing System
GFE: Graphical Forecast Editor
HDSS : Hydrological Decision Support System
LAPS: Local Analysis and Prediction System
QPF: Quantitative Precipitation Forecast
QPESUMS: Quantitative Precipitation Estimation and Segregation
Using Multiple Sensors
SCAN: System for Convection Analysis and Nowcasting
WDSS: Warning Decision Support System
WDSS II: Warning Decision Support System — Integrated Information
WRF: Weather Research Forecast model
WWA: Watch, Warning, Advisory application
WarnGen: Warning message generator
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