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Abstract

The Water Resources Forecastlng System (WARFS) is
‘managed within the Department of Commerce, ‘National
Oceanic and Atmospheric Administration (NOAA), jNational
Weather Service (NWS), Office of Hydrology. WARFS is
an operational program prov1d1ng for the modernlzatlcn
of hydrologic forecasting services across the Nation.
Preparation for WARFS national implementation activi-
ties have begun w1th1n the upper MlSSlSSlppl River
ba81n ; ‘ ; e

~Introduction

Deaths and economic losses resulting from The
Great Flood of 1993 and our Nation’s floods and
droughts of 1994 have heightened the need for improved
~predictions to support flood/drought management and
~damage mitigation (NWS, 1994). Furthermore, the allo-
cation of water among competing demands (e.g. fisher-
ies, 1rr1gatlon, ‘hydropower and nmn1c1pallt1es) looms
~as a national problem that requires improved water
~quantity forecasts for sustainable development.  For
these needs, the National Weather Service (NWS) is
preparing for national 1mplementatlon of the advanced~
‘Water Resources Forecastlng System (WARFS) ‘

The NWS has the mission to provide river and floode
forecasts and warnings for the protection of life and
property, and to provide hydrologic forecast informa-
tion for economic and environmental well being. 1In
support of thls m1551on, ~the NWS operates thlrteen

1 WARFS Program Manager, Office of Hydrology, National
Weather Service, 1325 East-West Highway, Silver Spring,
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kkreglonally based Rlver Forecast Centers (RFCS)‘aCKOSSk
the Nation. The RFCs typically issue stage forecasts

k‘kfor only 1, 2 and 3 days into the future at most of

its 4000 forecast Holnts and crest forecasts out to
~about 1 week for few selected forecast points.

- WARFS; lncludlng Extended Streamflow Prediction (ESP) :“

enhancements, will provide for analyses of streamflow
trace ensembles within specified future time windows,

k ‘ObjeCthely couple meteorologlcal/cllmatologlcal fore—.~w‘w_
~casts in the ensemble analysis, provide for a variety

~of probabilistic analyses of ensembles, and package
probabilistic streamflow forecast products with extend-
ed lead times (out to several months). Thereby,~WARFS
- will provide river forecasts which not Only account for
. precipitation already on the ground but also will
‘Drobablllstlcallv account for estlmates of future pre-
vlpltatlon : ‘

,;Forecastin“skStem_AdvanCEménts

WARFS provides an advanced hydrolcgic predlctlcn
system as it is coupled with: 1) NOAA’s current scien-
tific and operational lnfrastructure, including the NWS
River Forecast System (NWSRFS, Fread, et. al., 1991);
2) National Weather Service (NWS) modernlzation
technologleS‘ (Friday, 1994), especxally NEXRAD (NEXt
Generation Weather RADar - WSR- 88D) and AWIPS (Advanced

Weather Interactlve . Processing SyStem); ~~and 3)
- cooperative and supportlve partnershlns with other
government agencies, universities, and :the ©private

sector.  WARFS, including ESP nnhancements,‘zill take

~ advantage of all these ‘program relationships by

“building on the technologlcal and 1nformatlc* framework
they provmde e ; L i :

. WARFS is an lntegrated real tlme mcdellng and data
management /analysis system which includes provisions
for the use of historical hydrologlc/hydrometeorologlc
data and meteorological/climatological forecasts for
‘1nput to ESP simulations (Figure 1). As indicated

~_above, 1mplementatlon of WARFS serv1ces builds upon the

NWSRFS and NWS modernization technologies and is
divided  into  three 1nterdependent functional
requirement areas: Integrated Data Management and
Analysis, Advanced Hydrologic/ Hydraullc Modeling, and

~ Advanced Product Packaging/ Dissemination. ESP is the

portion of NWSRFS which produces probabilistic
forecasts out to several months. WARFS probabilistic
forecasts not only w1ll greatly improve the capability
of emergency managers and water ‘aCLlltV managers to
cake *lmely ~and effective actions to mitigate the
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Figure 1. Schematlc of ‘the Water Resources Forecastlng
System (WARFS) integrated real -time modellng and data :
management/analy51s system

lmpact of major flood and drought 51tuatlons ‘they also
will provide better support for overall water resources
- management ({e.g. better management of competing water
~ demands between irrigation, fisheries, and hvdropower).

For example, the appllcatlon ct ESP on the Nile River
has increased forecast lsad time of the annual _Tooa

from two weeks to over three months with acceptable

accuracy :

“Current‘and Potentlal Imflementatlon Act1v1t1es

Preparatlon for WARFS Natlonal“lmplementatisn
activities have begun within the upper Mississippi
River basin at the NWS North Central River Forecast
Center, located in Minneapolis, Minnesota. Further
tlmplementatlon will expand to other parts of the Mis-
'sissippi Basin, and begin in addltlonal basins. These
will include ba51ns which are of critical economic and
environmental ‘4mportance As these technolcgles are
advanced, they may be shared with other countries
through memoranda of agreement or through other techno-
loglcal exchange mechanlsms as approprlate

£ )
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Summary

~ The Department of Commerce’s National Oceanic and
Atmospheric Administration (NOAA), in partnership with
~ other major cooperators, are now advancing their hydro-
logic forecasting technologies through the development
and implementation of the Water Resources Forecasting
System (WARFS). This effort is a key component in the
~ NOAA 1995-2005 Strategic Plan (Baker, et.al., 1993) to
- improve prediction services for the Nation and to
enhance NOAA’s role in environmental prediction.

L “~WARFS-extendedkforecast‘lead~times~(up~t0‘several

months) will allow for: more effective mitigation of
extreme events (e.g. floods and droughts), improved
operations of water resource facilities (e.g. irriga-

tion and hvdropower facilities), and enhanced scosystem
management (e.g. fisheries and wetlands management).
~ As these advanced technologies are developed, DOC/

NOAA/NWS can exchange them with other governments in
order to help meet sustainable development needs.
These exchanges may be executed through memoranda of

- agreements or through other technological exchange

mechanisms as appropriate. o e
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