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21 (LDEO12 Scripps9 )
2000 9 LDEO 50

http://iri.ldeo.columbia.edu/iri/
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LDEO 41° 10’ (N)

I nternational Research Institute for Climate Prediction Position

73° 54’ (W)

61 Rt. 9W, Monell Building, Palisades, NY 10964-8000, U.S.A.

Phone 845-680-4468
http://iri.ldeo.columbia.edu/

Fax 845-680-4866 email : info@iri.ldeo.columbia.edu
http://iri.ldeo.columbia.edu/iri/facilities/
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History and Mission

(Forecasts)
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Scripps Institution of Oceanography,

1996
IRI

2000 1

(Prediction)
1980
(El Nino) 1995
(The Columbia Earth Institute)
(University of California, San Diego/
Scripps)
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IRI
http://iri.ldeo.columbia.edu

Linking Science to Society|

IRI
IRI

3 Organization and Functions Framewor k

IRI

( ) (
(Directorate and Senior Leadership)
(Associate Research Scientists)
(Research Affiliates)
IRI
(
http://iri.|deo.columbia.edu/cgi-bin/personnel
(Directorate) (Senior leadership)

Directorate
Director -- Antonio Divino Moura

Science Program Coordinator -- Carolyn Mutter
Senior leadership
Director, Applications - Reid Basher



Director, Modeling/Prediction - Steve Zebiak

Head, Forecast Operations - Tony Barnston

Director Climate Monitoring and Dissemination - Chet Ropel ewski
Director, Training - Yves Tourre

Head, Forecast Development - M. Neil Ward

IRI 34
Dissemination
Forecasting
Service
Prediction Monitoring
Infhomation & Computer
Technique
Data & Tools Library.
IApplication \Web Service
Service Survey &
Application
Research
[Training Service
Fig.3-4 IRl
IRI (Science) (Society) (Linking)
(Research) (Service)
IRI (Research)
IRI (Represent) 31
Table3-1 IR (IRI’s Man Power Distribution)
Science/ Management [Monitoring Information |Prediction |Applications|Training
Research DataLibrary Program
Society/ Coordinate |Dissemination |Web Forecast |Service Training
Service
L eadership 2 1 1 3 1 1
Assoc. Rsch. 4 3 1 12 5 1
Scien./Senior Staff
Postdoctoral 2 6
Research Scientist
Affiliate/Visiting 3 4 1
Total  (51) 6 9 2 19 13 2
3-2 3-3




32 IRl
Table 3-2 IR Internal Jobs & Organization Functions Matrix, for example

Organization Organization Functions
Jobs Manager |Monitoring |Information |Prediction |Applications|Training
Director Antonio |Chet Steve Reid Yves
Operations

Forecast (Quarterly Production of Tony X

Net Assessments &

Verification)
Monitor Climate X X
IRl Web Maint. Chet X X X X X
Digest Anji X X X X
Data Library Benno  |x X X X X
Map Room Brad X
Computer Sys.
Impacts Kenny |x X

Development Activities

Dissemination Chet X X X X X
— | Regional Diagnostic Brad
3 n n
= Monitoring Tools Brad
@ [ Daily Rainfall Anji
> Large Data Manipulation Benno
S [ Forecasti ng Application. Neil X
3> | Superensembling Tony
Q'_ AGCM
z' Ocean Models Ron
— | Applications data Jm
o | Forecast Developments Neil X
| Educaion Outreach(Increase & X X X X
Relocation Computer
Capahility)

Atmospheric Model Evaluations

Climate Outlook Forum Review |Yyes

Climate Prediction Center (CPC) —
Project to Enhance the Climate
Anomaly Monitoring System
(CAMS)

Multi-Purpose, Multi-Reservoir
System Management Using
Climate Information

Societal Vulnerability to Climate
Variability

Training

Training Visits from Abroad

Training Course at the IRI




33 IRI
Table 3-3 IRl External Projects and Organization Functions Matrix, for example
Organization Organization Functions
PI’Oj ect Manager |Monitoring |Information |Prediction |Applications |Training |Partners
Director |Antonio |Chet Steve Reid Yves
Monitoring
Drought Monitoring (Africa)
Global, Real Time Monitoring of
Drought and Excessive
Rainfall
Improved Real-Time Climate CWB
Improved Map Room CWB
Modeling and Prediction
Regional Models Steve X X X CwWB
Coupled Models Dave ARCs
ODA Mike NCEP, GFDL,NYU
Dynamical Downscaling X X X X GHA, CWB, ARCs
Weather in Climate-Typhoon X X X X CwB
Global AGCMs Higher Spatial ARCs, NCAR, COLA,
Resolution NASA/GSFC
Application
Liaison with WMO WMO
ASEAN Applications Project  |Reid WMO, NOAA/OGP
Network Strategy IRI
Agriculture (East Africa, OGP
Zimbabwe, Fiji-Sugar)
rm | Climate Prediction and
15 Agriculture (CLIMAG) —
— West Africa
Q Management Responses to
= Seasonal Climate Forecasts
o) in Cropping Systems of
— South Asia’'s Semi-Arid
o Tropics
= Collaboration with the Florida
o Consortium
D Climate Information and
o Drought, Brazil
8’ Forest Firesin Indonesia Rutgers CIFOR
Climate & Fisheriesworkshop |Yves 10C, NASA, NOAA
Fisherieg/training Peruvian Gov't,
Orlove, etc.
Water agreement with Egypt  |Reid CPC
Water Resources Heidi Met Office Parana

Copel

Application of Climate Forecast to
Reservoir Management at
Itaipu Binacional

Comprehensive River Basin
Management in the
Mahaweli River, Sri Lanka

Hedlth

Seasonal Dengue Forecast

African Drought Monitoring and
Malaria Vulnerability

Training

Advanced Coursein Climate
Modeling and Applications
in Peru

Regional Training Coursesin

Yves

Australiaand Africa

-10-




(

)
NOAA
NMC
1997 10 NOAA NOAAPort
UCAR (2.7
/) UNIDATA
IRI IRI
NOAAPort
IRI SIO NCEP ECMWEF
UEA iripred
Xiaofeng, Gong (Post-Processing) IRI
Data Library(
)
NCEP, NCDC, ECMWF, UEA
(iripred) Benno
http://ingrid.ldeo.columbia.edu/
- Data Collection and Managing
IRI
NOAAPORT
Table 3-4 IRI (Functions of IRI’s computer, for example)
NOAAPORT
Prediction DataLibrary Web Server Weather Real |Other Research or
iripred iridlc of time Data processor  |Projects Using
Digital Iridl1 (ingrid) i’-(lriel 7 NEC
Cray | /Sp Iridl2(iriproxy) Origin2000
Cray I1/SD Iridl3 IBM(for East African)
Iridlcl
Iridlc2

-11-




D - General Meteorological Data Set

NOAA
NOAA

Table 3-5 (NOAA’s Family)

National Oceanic and Atmospheric Administration (NOAA) http://www. noaa.gov/ http://www.lib.noaa.gov/

*Office of Oceanic and Atmospheric Research
*Office of Global Programs
*National Weather Serivce  http:/iwww.nws.noaa.gov/
Office of Systems Operations
Systems Operations Center
National Data Buoy Center
National Centersfor Environmental Prediction http://www.ncep.noaa.gov/
Aviation Weather Center
Climate Prediction Center http://www.cpc.ncep.noaa.gov/
Environmental Modeling Center
Hydrometeorological Prediction Center
NCEP Central Operations
Marine Prediction Center
Space Environment Center
Storm Prediction Center
Tropical Prediction Center
National Hurricane Center
Central Pacific Hurricane Center
Joint Typhoon Warning Center
Alaska Region Office (Headquarters)
Eastern Region Headquarters
Central Region
Pacific Region
Southern Region
Western Region
National Weather Service Training Center
National Ice Center
*National Environmental Satellite Data and Information Service  nitp:/avww.nesdis.noaa.gov/
Environmental Information Services
National Oceanographic Data Center
National Climate Data Center http://www.ncdc.noaa.gov
National Geophysical Data Center
National Ice Center
Office of Satellite Operations
Office of Satellite Data Processing and Distribution
Office of Systems Development
Office of Research and Applications
NPOESS Integrated Program Office (National Polar-orbiting Operational Environmental Satellite System)
National Data Center’s Online Store
Licensing of Commercia Remote Sensing Satellite Systems
*National Center for Atmospheric Research
*Climate Monitoring and Diagnostics Lab
* Geophysical Fluid Dynamics Laboratory
*National Marine Fisheries Service

*National Ocean Service

-12 -



NCDC, NCEP/CPC, NWS,
NESDIS NWS
0OSO SOC NWS Gateway , 24

http://www.nws.noaa.gov/oso/tginfo.shtml

http://www.nws.noaa.gov/oso/ftpncep.html
http://www.nws.noaa.gov/oso/fospage.shtml -- (Family of Services - FOS)

http://www.nws.noaa.gov/graphics/fosflo.gif
NOAAPort

( NOAA) http://ingrid.Ideo.columbia.edu/ IR
Data Library Datasets by Source
IRI

UCAR-- 1959

http://www.ucar.edu/ucar/

1. NCAR-

2. UOP—

-13-



Table 3-6 (Other Rel. Org.)

American Meteorologica Society

Center for Ocean-Land-Atmosphere Studies

Center for International Earth Science Information Network
Florida State University

lowa State University Atmospheric Sciences

Joint Agricultural Weather Facility

Lighting and Storm Imagery

Louisiana State University Earth Scan Lab

McGill University Weather Homepage

Michigan State University

Michigan Technological University Weather

Millersville University Meteorology

MIT Center for Meteorology and Physical Oceanography
MIT Weather Radar Lab

Mount Washington Observatory

National Ingtitutes of Health

Naval Postgraduate School Meteorology Homepage

Navy Research Laboratory - Monterey

NCAR Information Server

Northern lllinois University Meteorology

Oregon State University Climate/Weather Service

Rutgers University Meteorology (NJ)

San Francisco State Univ. Meteorology

Scripps Climate Research Division

South Dakota State University - SD Climate Information
SSEC/University of Wisconsin Weather Information

The Weather Channel

UCAR Real-Time Weather Page

UNIDATA Information Server / Mcldas Demonsration Server
University of Alabama - Huntsville Weather Homepage
University of Alaska - Fairbanks Atmospheric Science
University of California- Davis Meteorology

University of California- LosAngeles Atmospheric Science
University of California- San Diego Scripps Institution of Oceanography
University of Columbia Lamont Doherty Earth Observatory
University of Hawaii Meteorology Department

University of lllinois Daily Planet

University of Kansas Atmospheric Science

University of Kentucky Agricultural Weather Center
University of Maryland Meteorology (Earthcast)

University of Michigan Weather Underground Homepage
University of Miami Sea-Surface Temperature Maps
University of Missouri Atmospheric Science Homepage
University of North Carolina - Asheville Weather Web
University of Oregon Current Weather Page

University du Quebec a Montreal Atmospheric Science
University of Rhode Island Sea-Surface Temperature Archive
University of South Florida

University of Utah Weather Homepage

University of Virginia Weather Homepage

University of Washington Weather Page

University of Wisconsin Forecast Model Output

University of Wisconsin - Madison Tropical Cyclone Page/ Milwaukee Homepage
University of Wyoming Weather Web

USGS El Nino Information

Utah Climate Center

Wezther Site.Com

Western Connecticut State University Weather Center
World Meteorological Organization

-14-




2 IR

- IRI Data & ToolsLibrary

IRI Data Library
70
DataLibrary Linux 3-5
iridlc
DODS DODS Data
Library dataset
library
TCP/IIP  internet

i ingrid iriproxy \ | iripred

. Data iridi1 iridl2 | | Digita

' Library 36GB 36GB (MR

! 10 MB/s 10 MB/s |

i i iri

| : Ariel [

| .. i | At Oceangraphy

! iridlc ! building

| | Cray |

| i AtUC San

L | iridI3 iridlcl iridlc2 | |Diegosoripps 1

i 1 nstitution of

i | 36GB 500GB 500GB i Oceanography

| 20MB/s 64-128MB/s 64-128MB/s | [Cray 1l

| I |AtuC san —

| / / ' Diego Computer

L I [Center

Crunch others At Geosci Buildi
Mstore (Mass Storage) or Otioe?glence g
Fig. 3-5 (Data Library) computers structure (from Benno)
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3)

(4)

IRI —|RI Climate Prediction Products

iripred
3-6

Preprocessing »| Run GCMs y| PoSt-Processing
SSTa (NCEP, CCM3, Products

ECHAM) (Charts)
1.5 day (Crays /390 2.5 days

in San Diego)

6 days

Fig. 3-6 The Modeling Climate Prediction Procedure

http://iri.ldeo.columbia.edu/climate/f orecast/index.html
Data Library

Pacific Island Forecasts: NCEP/CPC Pecific. http://www.cpc.ncep.noaa.gov/pacdir/
US official forecast CPC (Climate Prediction Center) http://www.cpc.ncep.noaa.gov/
Drought monitoring centre for the Greater Horn of Africa  http://lion.meteo.go.ke:80/dmc/
ECMWF Seasonal Forecasting http://www.ecmwf.int/services/seasonal /forecast/index.jhtml
South African Weather Bureau http://www.sawb.gov.za/

Australian Bureau of Meteorology  http://www.bom.gov.au/climate/ahead/read _ahead.shtml
Queensland Dept. of Natural Resources  http://www.dnr.gld.gov.au/longpdk/

Canadian Meteorological Centre http://www.cmc.ec.gc.cal~cmcdev/sai sons/seasons.html
The UK Meteorological Office http://www.met-office.gov.uk/
CPTEC of Brazil http://www.cptec.inpe.br/

TheNear Real TimeWeather and Climate data NOAAPort

NOAA Port (C-band)
NOAA ()
1997 10 1

-16 -



(GE Americom GE-4 Transponder 15C)

101 0 (
http://www.nws.noaa.gov/noaaport/html/sat_|oc.shtml)
NOAAPORT SBN data stream
1,2,4,5 GOES EAST, GOES WEST, NOAAPORT

OPT, NMC(NCEP/NWSTG)

1=GOESEAST

2 = GOESWEST

3 = NOAAPORT OPT (Non-GOES imagery)
4 =NWSTG (NCEP/NWSTG)

5=NEXRAD
1,2
http://www.nws.noaa.gov/noaaport/html/icdtb48e.html
3 GOES METEOSAT, GMS
4  NWS (NWSTG)
NWSTG

http://www.nws.noaa.gov/oso/wmohdg.shtml
Family of Services

International Satellite Communications System
AWIPS/NOAAPort Data Transmission

NOAA Port

http://www.nws.noaa.gov/noaaport/html/icdtb48e.html

Text Data Stream
Comprised of bulletins containing textual data. The directory subset isavailable asa
ZIP compressed file(105.9K )
text file (424.5K )
Gnu Zipped compressed file (106.8K )
These files represent the state of the AWIPS/NCF text data feed as of October 18, 2000 .

Redbook Graphics Data Stream
Comprised of bulletins containing graphical data. The directory subset is available asa
ZIP compressed file(3.5K )
text file (16.8K )
Gnu Zipped compressed file (3.4K )
These files represent the state of the AWIPS/NCF graphical data data feed as of October 18, 2000 .

-17 -



Warning Data Stream
Comprised of bulletins containing warnings (textual data). The directory subset isavailable asa
ZIP compressed file(20.0K )
text file (72.9K )
Gnu Zipped compressed file (20.0K )
These files represent the state of the AWIPS/NCF warnings (text) data feed as of October 18, 2000 .

GRIB Data Stream (meso-€ta)
Comprised of bulletins containing binary gridded data (meso-eta). The directory subset is available as a
ZIP compressed file(10.9K )
text file (56.3K )
Gnu Zipped compressed file (10.8K )
Thesefiles represent the state of the AWIPS/NCF binary gridded data (meso-eta) feed as of October 18, 2000 .

GRIB Data Stream

Comprised of bulletins containing binary gridded data (NON-meso-eta) data.
The directory subset isavailable asa

ZIP compressed file(19.2K )

text file (97.3K )

Gnu Zipped compressed file (19.4K )

These files represent the state of the AWIPS/NCF binary gridded data (NON-meso-eta) feed as of October
18, 2000

A complete description of the format and meaning of an Abbreviated Heading can be found in the WMO
Manual On Global Telecommunication System, Volume |, No. 386.

5 IRI

NOAAPort Broadcast System Document (Doc.ID No.
AWP.DSN.NPBRD-04.00)

http://www.nws.noaa.gov/noaaport/html/refs.shtml

NOAAPORT
GE American
GE-4 Transnonder 15C
NOAAPORT NOAAPORT
Uplink Downlink
NESDIS >
NCF
T e e G B
| | ?
Master Receive
Ground Ground |—p NOAAPORT
Station Station Processor
Fig. 3-7 NOAAPORT ( )

see NESDIS ( http://www.nesdis.noaa.gov )
NWS( http://www.nws.noaa.gov/oso/tginfo.shtml )

-18 -



2 - Climate M onitoring and Dissemination

IRI
IRI
IRI

D (CAMS) —Climate Anomaly Monitoring System

Chet NCDC

1961-1990

(2 IRI —IRI Map Room
IRI Map Room IRI, CPC, JAWF, BoM, NDMC, USGS

1.
http://iri.ldeo.col umbia.edu/climate/monitoring/maproom/physical/global/
2.

http://iri.ldeo.columbia.edu/climate/monitoring/maproom/physical/regional/
3. ENSO

http://iri.ldeo.columbia.edu/climate/monitoring/maproom/physi cal/enso/

NOAA/NCEP/CPC/CAMS_OPI UEA/CRU/NEW/
CRUOS5 Climatology ¢6190 UEAO0.5%0.5
1961-1990 NOAA/NCEP-NCAR CDAS-1
MONTHLY Dec.-Feb.1961 to Sep.-Nov 1961 925mb
Data Library

3 - Climate Digest

IRI
(17.8 x 21.6mm)

-19-



http://iri.ldeo.columbia.edu/climate/cid/Sep2000/
( )

Inter national Research Institute for climate prediction
Climate Information Digest September 2000

Volume 3, Number 9
A globa Quick Look at climate, its impacts and outlooks.

Hot Topics
Flooding in Southeast Asia
Drought Persistsin South Central United States
Contents

Special Summaries - regions with enhanced sensitivity due to stress from recent climate
patterns.

Climate Impacts
Hazards
Health
Agriculture
Fisheries

Global Climate Summary
Climatol ogical Background
Temperatures
Precipitation
Oceanic Conditions

January-March 2001 Long-L ead Seasonal Forecast
Introduction
Precipitation Outlook
Temperature Outlook

Methods
4 IRI - IRl Web Site
IRI
IRI
http://iri.ldeo.columbia.edu
(5) —Internal Development Activities

IRI

-20-



(i) NWS NOAAPort CWB

(i) IRI ENSO
IRI ENSO
(iii) IRI CWB (CWB)
NCEP/NCAR
(iv) IRl CPC (2000/10/23-27) LDEO Monell 25
(The 25" Climate Diagnostics and
Prediction Workshop) CcwB

“Large-scale Features Associated with The Extremely Early or Late Onset of
The South China Sea Summer Monsoon”

(v) Global

Energy and Water Cycle Experiment (GEWEX) Continental-Scale
International Project (GCIP)

(vi)
IRI
(vii)
(PDO)
PDO El Nino
(viii)
(ix)

(X) IRI

-21-



(xi)

(xii)
(xiii) IRI 2001
”(Dynamica Downscaling of Seasonal to Interannual Climate Predictions)
12 12
20-50km

(xiv)

3 —The Climate Predictions and Forecasting

(Prediction) (Forecasting)
(group) IRI
(coupled general circulation models) (smplified dynamical models),
(statistical models) (

initialization statistical compositing, ensembling)

C ) ¢ )

(Experimental Forecast Division)

LaJolla Scripps Institution of Oceanography 1999 2000
3231 - Modeling Development and Prediction Research
IRI
( )

-22-



(regiona downscaling methods)

(Superensembling) (T63
T42) (Dynamical
Downscaling) NCAR Nested Modeling System
(RegCM & CCM3)
2 — Forecasting Operation and Prediction Research
IRI 1997 9 27 (Seasonal Climate
Forecasts)
IRI
Net Assessments ( 38
(Monthly Climate Forecasts)
( ) (Persisted sea surface temperature)
( NCEP
CPTEC/INPE IRI
) GCMs
ten-member ensemble
simulations, 2.5
(Net
Assessments) 2001
GCMs
(33%) (above normal) (near
normal) (below normal)

(IRl Net Assessment Forecasts)
3-8
(http://iripred.ldeo.columbia.edu/forecast/net_asmt/text/oct2000/africa.html )
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1% step — - - Preprocssing -- creat SST data

A. Persisted SST — get data from NCEP

B. Forecasting SST in tropical area

1. NCEP (coupled ocean-atmosphere model)
cover area-- Pacific 30N-25S, and 70W-120E
examined by COLA model and the model run at ECMWF

2. CPTEC/INPE (statistical canonical correlation analysis[CCA] model,
using tropica Atlantic and Pacific SST fields as predictors)

cover area-- tropical Atlantic
3. IRI (CCA model, using observed Indo-Pacific SST anomalies and the

forecasts of Pacific SST field as predictors)
cover area— Indian Ocean

2" Step - Run GCM s - Forecast the Globd Climate

10 ensembles AGCM run, using forecast SST for first and second season

10 ensembles AGCM run, using persistes SST for first season
AGCMs—T42L.18 — approximately 2.8 degree X 2.8 deg.

MPI ECHAM-3 (IRI run in Scripps Crays J90)

NCAR CCM3 (IRI run in Scripps Crays J90)

NCEP MRF9 (run in Queensland)

v

3 Step Post-processing — Build IRI Forecast Ref. Chart

( ) IRl SST Forecast
Numerical Climate Prediction Tools

ENSO

http://iri.ldeo.columbia.edu/climate/forecast/index.html

!

4™ Sep - - Discussing Meeting —Build IRI Forecast Products

(
) IRI Net

Assessment Forecasts

!

5"Sep - - Dissemination — Text Climate Digest, Web Page etc.

3-8 IR IRI Seasonal Climate Forecast Procedure

-24-




AGCMs AGCM

tercile limits
(range)

(Verification) (IRIS
) Adobe Illustrator

1998 1997-1998

Net Assessment
(Postprocessing of dynamical Model Forecast output)

(tercile of the ensemble mean)
(individual forecast ensemble members)

(Objective Multi-
model Forecast Consolidation)
( Temporal Downscaling) (Spatial
Downscaling) AGCMs

- Climate Application Research and Survey
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- Agriculture Project

http://iri.ldeo.columbia.edu/application/sector/agriculture/

Climate and Fisheries

http://iri.ldeo.columbia.edu/application/sector/fishery

- Water Resour ces Proj ect

http://iri.ldeo.columbia.edu/application/sector/water

- Health Project

http://iri.ldeo.columbia.edu/application/sector/health

- Training Program

IRI
IRI
( )
1999 IRI Toowoomba
22

ACMAD, USNIH
IRI IRI

IRI IRI

IRI
IRI

-26 -
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2001 3 IRI

NOAA/OGP, WMO, BOM, QCCA

NOAA/OGP, MRTC, WMOCLIPS,
/

IRI



IRI 1999 Yves Tourre Benno Blumenthal
Brendon Hoch Raul Tanco Guillermo Berri CLIMLAB
CLIMLAB2000 IRI

Freguency, Correlation (Autocorrelation, Cross
correlation), Linear Regression, Detrend, Tests, Single Fourier Analysis, Two Series
Fourier Analysis, EOF Analysis (Regular EOFs, Rotated EOFs, Rule N test, SST

Gridded Data/EOF Analysis, Canonical Correlation Anaysis (cca) .... IRI
IRI
2000 IRI “
(nested models) (coupled models)
(Peru)
2001
IRI

http://iri.ldeo.columbia.edu/iri/signed
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(

)

IRI

lower lobby)
(Monell Auditorium, LDEO)

(e-mail) IRI

2001

IRI
200 20
20
5-8 5-10

IRI NOAAPort
UCAR NOAAPort
2GB
NOAA Port text data

LDEO

Hall)
1 -3
30 60 420 700
(housing office)
LDEO
/ 30-60
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— Review and Recommend

Map room / NOAA Port
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Appendix 1 Invited Letter

IRI INTERNATIONAL RESEaArRCH INSTITUTE
FOR CLIMATE PREDICTION

August 7, 2000

Mr. Chang-Keng Hsiao

Central Weather Bureau (CWB)

Ministry of Transportation and Communication
64 Kung Yuan Road

Taipei, Taiwan

Republic of China

Dear Mr. Hsiao,

The International Research Institute for Climate Prediction (IRI) eagerly invites you for a
technical/scientific visit with us for a 6-month period effective 21 August 2000 —20 February
2001.

As part of the IRI-CWB ongoing collaborative work, the CWB will continue to provide your
regular salary support and benefits, plus all travel and living expenses, during this period. The
IRI will provide you a fully equipped office including desktop computing, telephone, and access
to fax, print, and copy facilities. The IRI will also help you in the location of housing and other
day-to-day living requirements for which you may require assistance, if desired.

During the term of your visit, you will observe how the IRI is managing, using, and distributing
its climate data and products so that you can make a recommendation to CWB to enhance the
way for smooth cooperation between IRl and CWB in the future. You will also familiarize
yourself with the methodology of IRI's Applications and Training programs. You will be
working primarily with Mr. Chet Ropelewski, Director for Monitoring and dissemination and Dr.
Steve Zehiak, Director of Modeling and Prediction Research.

We look forward to the prospect of your visit and the opportunity to work closely with you in
these areas of common interest.

Sincerely,

(Ann Binder for)
Antonio divino Moura
Director General

Cc: Dr. Ming-Ding Cheng, Central Wesather Bureau
Dr Michael Crow
Chester Ropel ewski
Dr. Steven Zebiak
Dr. Carolyn Mutter
Mrs. Ann Binder
File
IRI is a cooperative agreement between NOAA Office of Global Programs, Lamont-Dohertay Earth Observatory of
Columbia University and Scripps I nstitution of Oceanography/University of California, San Diego

PO.Box 1000 61Rt.9W 204 Oceanography Phone: (845) 365-8368
Palisades, NY 10964-8000 USA Fax:(845) 365-8366
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Appendix 2 Table of Acronymsand Abbreviations

English Name and web addr.

abbreviation

ACMAD African Centre for Meteorological Applications to
Development

AGCM Atmospheric General Circulation Model

AFOS Automation of Field Operations and Services(AFOS)
system

AMIP Atmospheric Model Intercomparison Project (runs)

AMSJOIN American Meteorological Society Journals Online Issue
Notification
http://ams.allenpress.com/amsonline/ ?request=index-html

ARCs Applied Research Centers

ARQ Automatic Repeat Request

ASCII American Standard Code of Information Interchange

ASEAN Association of Southeast Asian Nations

ASOS NWS new generation system (Automated Surface
Observing System)

ATCR Annual Tropica Cyclone Reports
http://www.npmoc.navy.mil/products/jtwc/1999 atcr

AVN NCEP NCEP's aviation model

AWC/NCEP  |NCEP NCEP/Aviation Weather Center

AWIPS Advanced Weather Interative Processing System

BER bit bit error rate

BoM Australia, Bureau of Meteorology
http://www.bom.gov.au/climate/

BMRC Bureau of Meteorology Research Centre , Australia

BPPT Agency for the Assessment and Application of Technology,
Indonesia

BUFR Binary Universal Form for Data Representation

CAC Climate Analysis Center

CARDONE ECMWEF five day averagte wind stress; Cardone Level 2B
data

CARE /COLA Center for the Application of Research on the Environment

CAMS Climate Anomaly Monitoring System

CAYAN Cayan analysis of COADS monthly net heat flux data

CCA statistical Canonical Correlation Analysis (model of
CPTEC/INPE in Brazil)

CCB Communication Control Block

CCI WMO Commission of Climatology

CCITT International Telegraph and Telephone Consultative
Committee

CCM IRI-ARCS CMPAMIP

CDA /INOAA The Wallops Command and Data Acquisition Station

CDC Centers of Disease Control and Prevention
http://www.cdc.gov/

CDIAC Carbon Dioxide Information Analysis Center

CDAS-1 NCEP-NCAR Climate Data Assimilation System |

CFC Chloro Fluoro Carbon (CFC)
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CHRIS

Chriseswind stress calculated from EOF-filtered Servain
stress and various drag formulations

CIFOR Center for International Forestry Research

CIRS Climate Index Reference Sequential "Time Biased
Corrected" state http://www.ncdc.noaa.gov/pub/data/cirs

CLIMAG Climate Prediction and Agriculture,

CMB NCEP EMC Climate Model Bulletin

CMD IRI IRI Climate Monitoring and Dissemination
http://iri.ldeo.columbia.edu:2000/iri/component/monitoring/

CMO Climate Monitor Online http://www.cru.uea.ac.uk/climon

CMP Coupled-Modelling Project

COADS Comprehensive Ocean Atmosphere Data Set
http://nndc.noaa.gov/?home.shml

COF Climate Outlook Forum

COLA /IGES - - Center for Ocean-Land-Atmosphere Studies
http://grads.iges.org/colablurb.html

CONUS Conterminous United States

COsT European Cooperation in Science and Technology

CP/NCEP NCEP NCEP/Central Operations

CPC/NCEP |NCEP NCEP/Climate prediction Center
http://www.cpc.ncep.noaa.gov/

CPHC Central Pacific Hurricane Center

CPTEC Center for Weather Prediction and Climate Studies, Brazil
http://www.cptec.inpe.br/

CRC Cyclica Redundancy Check

CRD Scripps Climate Research Division, Scripps Institution of
Oceanography University of California, San Diego
http://meteora.ucsd.edu/

CRU UEA Climatic Research Unit
http://www.cru.uea.ac.uk/cru/datal/

CwWB Central Weather Bureau, Taiwan, R.O.C.

DASILVA Dasilvas research data

dB ( Decibel

dB/K Decibel per degree Kelvin

daBw Decibelsrelative to one watt

dBW/M2 dBW per square meter

DCP GOES GOES Data Collection Platform (data)

DDC WMO IPCC WMO IPCC Data Distribution Centre http://ipcc-
ddc.cru.uea.ac.uk/

DMC Drought Monitoring Center, in Nairobi

DMSP Defense Meteorological Satellite Program

DODS Distributed Oceanographic Data System

DS0 digital signal, level zero

ECAMS Emergency Communications Alliance of the Mid-South
http://www.ecams.org

ECHAM HOPE European Center Hamburg (HOPE) Atmospheric Model
http://www.ecmwf.int/services/seasonal/info/info.html

EUMETSAT European Organisation for the Exploitation of
Meteorological Satellites

ECMWF European Center for Medium Range Weather Forecasts
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http://www.ecmwf.int/

ECPC ucsb Experimental Climate Prediction Center Climate Research
Division, Scripps Institution of Oceanography UCSD,
La Jolla http://ecpc.ucsd.edu/

EIRP effective isotropic radiated power

EMC /NCEP NCEP/Environmental modeling Center

EMWIN Emergency Managers Weather Information Network
http://iwin.nws.noaa.gov/emwin/winven.htm

ENSO El Nino/Southern Oscillation

EOF Empirical Orthogonal Function
http://iri.ldeo.columbia.edu:2000/outreach/training/climlab2
000/

ERBE Earth Radiation Budget Experiment
http://ingrid.ldeo.columbia.edu/

ERL NOAA OAR (ERL) Environmental Research Laboratory

EVE EVE isan new data set name  (different from AVE)

FAO United Nations Food and Agriculture Organization

FCS frame check sequence

FDL Foreign Data Library

FEWS Famine Early Warning System
http://www.fews.org/fews.html

FH frame-level header

FNI FNI Norway

FOS Family of Services
http://www.nws.noaa.gov/oso/f ospage.shtml

FSL Forecast Systems Laboratory

FSOD ftp Surface Observation Data http://www.ncdc.noaa.gov/cgi-
bin/res40.pl ?page=gsod.html

FSU Florida State University wind analysis
http://www.met.fsu.edu/currentwx/

GCIP GEWEX Continental-Scale International Project

GCMs Genera Circulation Models

GCPS/NCDC NCDC Global Climate Perspectives System
http://www.ncdc.noaa.gov/ol/climate/climatedata.html

GEDEX Greenhouse Effect Detection Experiment

GFDL Geophysical Fluid Dynamics L aboratory

GHA Drought Monitoring Center for the Greater Horn of Africa
(GHA) (UN:Burundi, Djibouti, Eritrea, Ethiopia, Kenya,
Rwanda, Somalia, Sudan, Tanzania, Uganda)
http://www.meteo.go.ke/dmc/index.html

GHCN Global Historical Climatology Network
http://www.ncdc.noaa.gov/cgi-bin/res40.pl

GHz gigahertz

GISS Goddard Institute for Space Studies

GMT Greenwich mean time

GOES Geostationary Operationa Environmental Satellite

GOSTA Globa Ocean Surface Temperature Atlas

GRIB gridded binary

GSFC NASA/Goddard Space Flight Center

GTSPP Global Temperature and Salinity Pilot Project

HDLC High-level Data-link Control

HIC Hydrologic Information Center

HIG Hawaii Institute for Geophysics
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HOPE Hamburg Ocean Primitive Equation model, developed at the
Max-Planck Institute for Meteorology, Hamburg.

HPC /NCEP NCEP/Hydrometeorological Prediction Center
http://www.hpc.ncep.noaa.gov

HQ Headquarters

ICD AWIPS Interface Control Document

ICSU International Council of Scientific Unions

IGES Institute of Global Environment and Society
http://ioc.unesco.org/iocweb

IGOSS Integrated Global Ocean Services System

INPE Instituto Nacional de Pesquisas Espaciais
http://www.cptec.inpe.br/

I0C WMO Intergovernmental Oceanographic Commission
http://www.unesco.org/ioc/

IPCC WMO Intergovernmental Panel on Climate Change
http://www.ipce.ch/

IPCCDDC WMO Intergovernmental Panel on Climate Change Data
Distribution Centre http://ipcc-ddc.cru.uea.ac.uk/

IPO /NOAA Integrated Program Office

IR infrared

IRD Institut de Recherche pour |e Developpement, France

IRI International Research Institute for Climate Prediction

IRICIS IRI Climate Information System

ISCCP International Satellite Cloud Climatology Project

ISCS International Satellite Communications System

1SO International Standards Organization

ITCZ Intertropical Convergence Zone
http://www.i cess.ucsh.edu/geos/136.html

IWIN Interactive Weather Information Network

JCOMM Joint WMO/IOC Technical Commission for Oceanography
and Marine Meteorology

JONES Jones' climatology (NCAR source directory) Monthly
Globa Surface Temperature for 1851 to 1994
http://dss.ucar.edu/datasets/ds215.0/

JSTC Japan Science and Technology Corporation

JTWC Joint Typhoon Warning Center
http://www.npmoc.navy.mil/jtwc.html

Kbps Kilobits per second

KEELING KEELING Mauna Loa CO2 data 1958-1995

km kilometer

LDEO Lamont Doherty Earth Observatory of Columbia University

LGM CLIMAP Last Glosid Maximun

LNB low-noise block

Mbps megabits per second

MGS Master Ground Station

MHZ Megahertz

MOM Modular Ocean Model

MPC /NCEP NCEP/Marine Prediction Center
http://www.mpc.ncep.noaa.gov

MPI Max-Planck Institute

MRTC Malaria Research and Training Center in Bamako

NAO North Atlantic Oscillation
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http://cru.uea.ac.uk/cru/data/nao.htm

NASA National Aeronautics & Space Administration
http://www.nasa.gov

NBS NOAAPORT Broadcast System

NC National Center

NCAR National Center for Atmospheric Research
http://ncar.ucar.edu

NCD NOAA Cooperative Data

NCDC Nationa Climatic Data Center http://www.ncdc.noaa.gov/

NCEP National Centers for Environmental Prediction
http://www.ncep.noaa.gov/ol/about/ncdcordering.html

NCF Network Control Facility

NCL NOAA Central Library

NDBC National Data Buoy Center

NDMC National Drought Mitigation Center
http://www.enso.unl.edu/monitor/about.html

NESDIS National Environmental Satellite Data and Information
Service http://www.nesdis.noaa.gov/

NESS National Environmental Satellite Service

NEXRAD NWS new generation system (NEXT generation Radar)

NGDC NOAA National Geophysical Data Center
http://www.ngdc.noaa.gov/

NH northern hemisphere

NIC National Ice Center [Department of Defense (Navy) &
Department of Commerce (NOAA-NESDIS & NWS)
http://www.nati ce.noaa.gov/

NMC NOAA National Meteorological Center

NMFS National Marine Fisheries Service

NNDC NOAA three National Data Centers (Climatic, Geophysical
and Oceanographic)

NOAA National Ocean and Atmospheric Adminastration
http://www.noaa.gov

NODC National Oceanographic Data Center
http://www.nodc.noaa.gov/

NOHRSC National Operational Hydrologic Remote Sensing Center

NOS National Ocean Service

NPMOC/JTWC Naval Pacific Meteorological and Oceanography
Center/Joint Typhoon Warning Center
http://www.npmoc.navy.mil/

NPOESS National Polar-orbiting Operational Environmental Satellite
System

NRZ nonreturn to zero

NSF National Science Foundation

NSIDC National Snow and |ce Data Center

NVDS National Virtual Data System http://nndc.noaa.gov

NWS NOAA National Weather Service
http://www.nws.noaa.gov/center.html

NWSTC National Weather Service Training Center

NWSTG National Weather Service Telecommunication Gateway
http://www.nws.noaa.gov/oso/index.shtml

NY New York

NYU New York University

OAR NOAA Office of Oceanic and Atmospheric Research
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http://www.oar.noaa.gov/

OCHA United Nations Office for the Coordination of Humanitarian
Affars

ODA NCEP Ocean Data Assimilation

OGP NOAA Office of Global Programs
http://www.ogp.noaa.gov/aboutogp/index.html

OLR Outgoing Longwave Radiation

OPI OLR Precipitation  Index

OSDPD Office of Satellite Data Processing and Distribution

oSl Open System Interconnection

0OSsoO Office of Systems Operations
http://www.nws.noaa.gov/osodef .html

PDH product-definition header

PDO Pacific Decadal Oscillation

PMEL NOAA OAR (ERL) Pacific Marine Environmental
Laboratory http://www.pmel.noaa.gov/

POES Polar-orbiting Operational Environmental Satellite

PRC PRC Inc.

PROFILER NWS new generation system

PSH Product-specific header

QCCA Queensland Centre for Climate Applications

QPSK Quadrature Phase-Shift Keying

RF Radio Frequency

RFC River Forecast Center

RSM Regional Spectral Model

RUC Rapic Update Cycle

SAA NOAA Satellite Active Archive http://www.saa.noaa.gov/

SAHRA University of Arizona: Sustainability of Semi-Arid
Hydrology and Riparian Areas
http://www.sahra.arizona.edu/

SBN Satellite Broadcast Network

SEC/NCEP NCEP/Space Environment Center

SFSS Satellite Field Services Station

SIO Scripps Ingtitution of Oceanography of the University of
California (in San Diago)

SN4 Spacenet 1V

SOC Systems Operations Center

SOl Southern Oscillation Index
http://www.cru.uea.ac.uk/cru/data/soi .htm

SPC /NCEP NCEP/Storm Prediction Center

SST Sea Surface Temperature

TAO NOAA Tropical Atmosphere Ocean project
http://www.pmel.noaa.gov/tao/

TPC Tropical Prediction Center

TPC/NCEP NCEP/Tropical Prediction Center

UCAR University Corporation for Atmospheric Research
http://www.ucar.edu/ucar/

UCsb University of Californiain San Diego

UEA University of East Anglia http://www.uea.ac.uk

UMD

UN United Nations

uoP UCAR Office of Programs
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USAID US Agency for International Development

USGS United States Geological Survey http://www.usgs.gov/

USGCRP U.S. Global Change Research Program
http://www.usgcrp.gov/

USHCN United States Historical Climatology Network
http://www.ncdc.noaa.gov/ol/climate/research/ushcn/ushen.
html

VIS visble

WAFS World Area Forecast System
http://www.nws.noaa.gov/iscscvr.shtml

WBAS Weather Bureau Airport Station (Honolulu)

WDCS World Data Center System

WFO Weather Forecast Office

WHO World Health Organization http://www.who.int/

WMO World Meteorological Organization (UN)

WV water vapor

XOR exclusive-or
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Appendix 3 Related Publishesand Web Site

Science : 1995 10  http://www.scienceonline.org
Geoscience Library 1960  (2000/09/18)
http://www.columbia.edu/cu/libraries/indiv/geosci/proxyjournal .html
science http://www.scienceonline.org

(2000/10/04)

http://www.columbia.edu/cu/libraries/indiv/geosci/proxyjournal .html

(AMSjournals) (2000/10/12)
http://ams.all enpress.com/amsonline/ ?request=index-html
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