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The need for better quantitative understandi ng of energy
fluxes and water exchanges is basic to all clinmate studies.
Water in its various phases plays a domnant role in nearly
all aspects of the Earth’s system As an exanple, much of
the heat that drives the atnospheric circulation involves
phase changes of water. As vapor, water is the Earth’'s nost
power ful greenhouse gas. Clouds , ice and snow have strong
I nfluences on the Earth's radiation budget.

The gl obal hydrol ogical cycle is poorly understood, due, in
part, to the lack of reliable global data on such inportant
quantitities as precipitation, evaporation and atnospheric
transport. There is also a need for further study of
I nportant physical processes in the water cycle, such as the
exchanges of energy between the land surface and the
at nosphere. Both inproved gl obal observations and inproved
understandi ng of the physical processes are prerequisites for
devel opi ng better short and | ong-range nodels to the |evel
needed to determ ne global water and energy fl uxes.

The G obal Energy and Water Eycle Experi nent (GEWEX) iS a
programinitiated by the Wrld dimte Research Progranme
(WCRP) to observe, understand and nodel the hydrol ogical
cycle and energy fluxes in the atnosphere, at the |and
surface, and in the upper oceans. The overall objectives of
GEVEX are fourfold: to determ ne gl obal water and energy
fluxes, to nodel the global hydrol ogical cycle, to predict
variations in global and regional water processes and
resources and their response to global climte change, and to
foster the devel opnment of observational systens suitable for
maki ng | ong-range weather forecasts and climte predictions.

The scientific prograns of GEWEX are focused on three
| nportant areas : clouds and precipitation processes,

radi ation and hydroneteorology (Table 1). Two of these
progranms are further discussed bel ow

Al t hough CGEWEX ainms at an understanding of the global
hydrol ogi cal cycle, current global data bases are inadequate
to nmeaningfully test detailed nodel fornulations of surface
and mesoscale atnospheric processes. There is a need to
develop new surface hydrological models on a scale
appropriate for coupling them wth atnospheric genera

circulation nodels. Several U S. and international agencies
are actively engaged in planning for the GEWEX Continental-




Scal e International Project (ccip). GCP will support the
devel opnent of hydrol ogi cal nodels of continental -scale river
catchments, enconpassing a diversity of terrain and climte
conditions, coupled with atnospheric nodels. The objective
s to conduct systematic testing of these nodelS on a
l ong-term basis (5 years, mnimum ~. The first such project

Wi | be conducted in the M ssissippi Ri ver Basin

(GCl P-M ssi ssippi) . Cl P-M ssissippi . wll provide the
opportunity to conpare the perfornmances of the various nodels
under realistic time-dependent conditions, to ascertain their
sensitivity to various estimates of forcing fluxes, and to
determ ne the degree of simlarity of nodel predictions with
observed hydrol ogical quantities (e.g., river runoff data)

Anot her GEWEX program the GEVWEX Water Vapor Project (Gvap),
is an effort to inprove the global neasurement of water vapor
and the accuracy and availability of its global data sets.

The three key elenents of this program are: éj) t he
conpi l ation of an experinmental global water vapor database
based upon retrievals from existing satellite observations;

(22 the establishment of one or two ground-based water vapor

reference stations (e.g. Raman 1lidar) for extended
observation of t enpor al vari ati ons, and %% t he
I nter-conpari son of water vapor neasurenents from ball oons
and active and passive renote sensing techniques.
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TABLE 1. GEWEX PROJECTS

NAME

QLOBAL RUNOFF DATA CENTER
(GRDC)

GEWEX WATER VAPOR PROJECT IMPROVE MEASUREMENT OF WATER VAPOR AND
(QVAP) ACCURACY AND AVAILABILITY OF GLOBAL DATA

RADIATION

SURFACE RADIATION BUDGET PROVIDE GLOBAL DATA ON THE RADIATION BUDGET OF
(SRB) EARTH'S SURFACE

GLOBAL PRECIPITATION
CLIMATOLOQY PROJECT (GPCP)




