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Current Mission

To assess and forecast the impacts of short-term
climate variability, emphasizing risks of weather-
related extreme events, for use in mitigating loses an
maximizing economic gains.
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Produce a
Seamless Suite
of Products
and Services
Linking
Weather and
Climate

Trends

E

Clirnatie "

A _.
& ré ] ‘ N
DN Variability R | -

o o
: Extreme Events
Tropics (MJO, ENSO, PDO)

_ Tropical Storms
Extratropics (AO / AAO)

Droughts/Floods

Weather Climate Monitoring



Primary Customers/Partners

Inter-NOAA International

* NOAAClimate Observations and « Intergovernmental Panel on Climate
Services Program

) . _ Research

 Geophysical Fluid Dynamics :

Laboratory « _World Meteorological Orga
« Climate Diagnostic Center « International Research Ins
* National Climatic Data Center Climate Prediction
« Pacific Marine Environmental « Europegh Eenter for Medi
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« NOS, TPC, WFOs, NWS Regions
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57+ % ey « State Climatologists
. Natlonal Drought Mitigation ;
Center « GMU/COLA, UMD, UCSD/Scripps,
U. Wash.
« USDA, NASA, USAF, DOS&USAID



Key Products / Services

onitorinq Assessment

L Gltt)al Climate Conditions = U.S. Assessments
* ENSO Cycle e Weather/Climate Hazards

Temperature and Precipitation « Drought

Atmospheric Winds and Pressure 7 - Degree Days

Oceanic Temperature and Current « Seasonal Atlantic

A tivity

Stratospheric Temperature and Ozone

» Regional Climate Conditions nestie,Discuss
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on Seasonal

= Annual
= El Nino, Drought, Flood, Hurricane Data
Season, Heat, Cold, Urban Climate
(energy related), UV
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Performance Measure
¥ Summary

FY 2002 FY 2007 EX20i2
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Performance Measure

U.S. Seasonal Temperature
(Heidke Skill Score)

Consolidated SST
(Correlation Score)

U.S. Seasonalgbegree Days
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* Heidke Skill Score range: -50 ~ 100
CRP: Continuous Ranked Probability Score



Performance Measure Plot

U.S. Seasonal Temperature
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Geophysical Information

" - Atmosphere
 Dynamic and thermodynamic conditions

 Humidity

* Radiative parameteré
* Cloud cover =
* Ocean

« Temperature and salinity
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Key S&T Solutions
.

L Observation

= Atmosphere

» Global Climate Observing Sy’étem Surface Network (

Global Climate Observing System Upper-Air Network
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Cooperative Observer Program (C <
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Climate Reference Network
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@43’ verature, ozone dlstrlbutlon)
« Aircraft (MDCRS)
« Radar and Profiler




Key S&T Solutions @

= Ocean

." * Global Ocean Observing System (GOOS) Networks
ENSO Observing System
European Remote Sensing Satellite Radar Altimeter

Jason satellite (global sealevel)

Argo program (upper ocean temperature and salini

profilers)
QuikSCAT satellite andy }
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'« TAO/TRITON array of moored buoys

* Pilot Research Moored Array in the Tropical Atlantic
(PIRATA)



Key S&T Solutions
"

= Terrestrial

» Global Terrestrial Observing éystem Network (GT)
* GTN-C (Coastal), GTN-E (Ecology), GTN-G (Glacier
GTN-H (Hydrology), GTN-M (Moun ain)»GTN-P
(Permafrost) Y 2




Key S&T Solutions

ﬁ Data Assimilation / Numerical Weather Prediction

= Advanced ocean atmosphere and land data assimilatiog

- Incorporation of satellite data
« Improve 3DVAR and develop A4DDA

* Reanalysis update (NPACS) g -

* Improve Land Data A }.j ,.,E. (LG
O&EI IMprovem "y

!y
~_+ Increase hor tal:
» g g ¢

r - l"‘0 'I. .

.“' ..

’ i r
ns and- p v
. .’- . 4

= .’ y ".
1.” .‘( v

pN P

initial conditions

o
e

er atm ospheric and oceani

° |
.

. Ifnprove physical parameterizations and the
atmosphere-ocean-land-ice coupling

= Hindcast for diagnosis and calibration




Key S&T Solutions

U F(lrecast Techniques

= Dynamical Model

» Weather Research Forecaéting (WRF) Model (mesa
nonhydrostatic for regional areas)

| Ocean-Atmosphere-Ii’énd Surfaceaee.Coupled Mog
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= Dynamical Seasonal For
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« Screening Multiple Linear Regression (SMLR)
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Dissemination

:

= Official Forecast Release Schedule

¥y
* 6-10 Day and 8-14 Day Outlooks are issued daily be
3pm and 4pm Eastern Time.

* 30 Day and 90 Day Outlooks areds el ‘amce each
near mid-month at 3pm Eastern'] -
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Dissemination

m ‘utreach
= National

* AWIPS, NOAA Weather Wire, Media, Web, Global
Channels, Special Briefings to Government Agenc
= State & Local

« 122 Weather Forecast Offices - @W| Os) Brief Med]
Emergency Managers anc i a S
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« Annual Climate Assessment in AMS Bulletin
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hly Climate Diagnostics Bulletin



S & T Roadmap

Year 2002 2003 2004 2005 2006 2007 2008 2009( 2010 2011
Observation
Replace Tape
: Punch Devices
Cooperative (Phase 1)
Observer _ COOP Modernization Program (stations increase from 325 to 8000)
Netin T Replace Max/Min
Temp Sensors
(Phase 1)
: Ceilometer
Automated All-Wx s e I d Enhance Upgrade,
Surface Processor Precip Sensor, e ol hi
Observing Upgrade Gage. Depoint e CI -5 -Ses_cl)r;]e
System Sensor S IR BE
bl& ! SOr'-.'
_ Expand Strfac 2ase
Buoys (Fixed|pgoy r,'i(l) uoy Net
/@rrj_fting) Lo . (2) | N NESE.
| #{5.1? ¢ Epa’nt!A r-’
ays Y . : el rC S »
(P)rcrs vt ¥ Ra Lg;s Profilers to
_ - ¢ Net (1) 2] Net (4)
Increase VOS in
o Pacific NW
; GOES-N GOES-O GOES-Q
Satellites NOAA-N GIETS GOES-P| NOAA-N NPOESS-1




S & T Roadmap

Year

Precipitation

2002 2003 2004 2005 2006 2007 2008

Monitoring / Data

2009

Real-time and historical gauge-based daily precipitation data set for Ame

Real-time and historical daily surface air temperature data set

Surface Air
Temperature

Real-time and historical daily surface aigtemperature data set
e S

Reanalysis
¥ -

: Ocean D&
Assimilation
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Climate Data Climate Data Assimilation System (CDAS)[ I nallPrg _- Hr:}.alySiS 0
Assimilation and [data set -y
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UV index using assimilated stratosphere ozone




S & T Roadmap

Year

Seasonal
Forecast Model
(SFM)

Numerical Weather

Prediction / Data Assimilation

Chou & Suarez (1994) S improved
LW Rad Scheme R hysics
Scheme DY
T62L28, 21 mem T62L64 T126L64 31 mem | 41 mg

Global Forecast
System (GFS)

GFM

_Global

System (GDAS)

Fels &
Schwarzkopf
(1975) LW
Rad Scheme

AER LW Rad Scheme

‘ HIRS/Z‘HIRS/‘\% S

TMI, SBUV/ITOMS

scattering in
radiative
transfer

covariances,
cloud
analysis,
minimization

imagery

radiative
transfer,

GIFTS

Y INPP,

integrated
SO
analysis

Advanced
ADDA,
NPOESS,
IASI, Air
quality
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S & T Roadmap

Year

Ocean Model

2002

Pacific Ocean
GCM 45S-
55N,120E-70W

Numerical Weather Prediction / Data Assimilation (Cont.)

GFDL Modular Ocean Model
version 3 (MOM3) for global ocean

$ _
Computer
System

r A

Global Ocean| jas0n, Argo, QuikSCAT |mpr(_)ved’
Data physics *
Assimilation
(GODAS) 100 km L40 iggkm 50 km L50
- # '.e.ﬂata
Sea Ice- _ ; oo 1Cre: . _ |
Hemispheric| Q.S km s b . patis " integrated into bas
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S & T Roadmap

Year 2002 2003

Outlook

Empirical Prediction System
Neural Net | For MJO-related Impacts on
Specification| surface air temperature and

Week 2 Outlook precipitation at weeks 2-4
GFS, DAVA
Monthly & CCA, OCN, SMLR, CAS
Seasonal
Outlook SFM, NSIPP, CDC, IRI
. -
3A, CAS, CASST
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%oil Moisture [ S0l Wetness’
Outlook CAS
Degree Days Base on seasonal
Outlook temperature forecast




Outstanding R&D Needs @

.- Monitoring

* North American Monsoon Experiment (NAME)

* Monitoring global precipitation and temperature |
high resolution :

* Quantification and verification of U.S. hazard
assessment (Expanding U.S. hazafd.assessment t

hazard and benefit assessmefit; &, hasizi g the
economic impact) »J" ; '
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~ * Improve ent of the ocean-land surface-atmosphere

- coupling for week 2 to seasonal forecasts
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* International missions and possibilities for U.S.
interests abroad (demanded by DOD, DOS and USAID)



Outstanding R&D Needs
= Data Assimilation / Numerical Weather Prediction

« Use GFDL Modular Ocean Model version 3 (MOM3) fqQ
global ocean assimilation

 Test and implement Iongwave parameterization AER
scheme

* Develop NPACS
"~ vaeLand Surface ? - ",
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Challenges
:

= Understanding variability and predictability of climate modes
and associated physics

= Understanding predictability imbedded in land surface
properties

= Linking weather forecast with short-ter [Climate fluctug
Y o

to improve capability of predlctlng extrel V
{ "wn
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Challenges

= Understanding interdecadal and long-term trends (both

natural and man-made) and their application as forecast
tools
= Understanding the impact of stratosphere variability on
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the tropospheric climate
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