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the Working Group on Coupled
Models (WGCM) of the World
Climate Research Programme
(WCRP). C4MIP will provide a
f r a m e w o r k  f o r  t h e  i n t e r -
comparison of coupled climate-
carbon cycle models and ultimate-
ly an assessment of the dominant
sources of uncertainty (for further
details see contact information
below).

These are exciting times; the
biosphere is finally taking its
rightful place in our models of the

greenhouse world by giving the
carbon cycle the same level of
attention as the hydrological
cycle. GLASS is contributing to it
by evaluating in parallel  the
processes in our models by the
local off-line approach in PILPS-
C1 and their global performance
in the coupled GCM environment
with the C4MIP project. This
approach has proven successful in
t h e  p a s t  f o r  i m p r o v i n g  t h e
representation of the hydrological
cycle in our models and will
certainly also help to improve
representation of the carbon cycle.
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Accurate initialization of land
surface moisture and energy
stores is critical in weather and
climate prediction because of their
regulation of surface water and
energy fluxes between the surface
and atmosphere over a variety of
t imesca les .  S ince  these  a re
integrated states, errors in land
surface forcing and parameteriza-
tion accumulate in land stores,
leading to incorrect surface water
and energy partitioning. However,
many new land surface observa-
tions are becoming available that
may provide additional informa-
tion necessary to constrain the
initialization of land surface states
critical for weather and climate
prediction. These constraints can
be imposed in two ways. Firstly,
by forcing the land surface prima-
rily by observations (such as pre-
cipitation and radiation), the often
severe atmospheric numerical
weather prediction land surface
forcing biases can be avoided.
Secondly, by employing land
surface data assimilation tech-
niques,  observations of land
surface storage (soil temperature,
s o i l  m o i s t u r e ,  a n d  s n o w
depth/cover)  can be used to
constrain unrealistic simulated
storage (see Fig. 1).

Therefore, a high-resolution,
near-real-time Global Land Data
Assimilation Scheme (GLDAS)
that uses relevant remotely-sensed
and in situ observations within a
land data assimilation framework
is being developed at the NASA
Goddard Space Flight Center and
NOAA's National Center for
E n v i r o n m e n t a l  P r e d i c t i o n
(NCEP). This development will
greatly increase our skill in land
surface, weather and climate
prediction as well as provide high-
quality global land surface assimi-
lated data fields that are useful for
subsequent research and applica-
tions. Analysis of the constant
confrontation of model predic-
tions with observations at various
time and space scales provides an
opportunity to improve our under-
standing and assessment of the
space-time structure of land-
a tmosphere  in te rac t ion ,  the
re la t ionship  between model
estimates and observations of land
surface conditions, and the role of
the land surface in regulating
hydrologic and climatic varia-
bility.

GLDAS includes four compo-
nents:
1. Land modelling: The GLDAS

driver is being developed in a

modular fashion to facilitate the
inclusion of mult iple land
surface models (LSMs), includ-
ing Mosaic, the Common Land
Model (CLM), and the National
Oceanic  and Atmospher ic
A d m i n i s t r a t i o n ' s  N O A H
Model .  A  run-off  rou t ing
scheme will be implemented in
the driver to permit run-off
validation and the possible
assimilation of lake / wetland
/large river heights.

2. Land surface observat ion:
NCEP ope ra t iona l  g loba l
meteorological predictions will
be the backbone of GLDAS
forcing; however, to avoid
known biases, these fields will
be replaced (or corrected) by
observat ions as  avai lable.
S a t e l l i t e  r e m o t e  s e n s i n g
missions that  will  be used
include Landsat TM, AVHRR,
M O D I S ,  A S T E R ,  S S M / I ,
TRMM-TMI, AMSR, GRACE,
and TOPEX/Poseidon.

3. Land surface data assimilation:
Data assimilation techniques
merge a range of diverse data
fields with a model prediction,
to provide the model with the
best estimate of the state of the
natural environment, so that it
can then produce more accurate

The Global Land Data Assimilation Scheme (GLDAS)
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predictions. A Kalman filter-
based land ass imilat ion
strategy is  being imple-
mented for GLDAS.

4. Calibration and validation:
Because a number of land
model states will be assimi-
lated from observational
data sets, the structure of the
initialization scheme ensures
their accurate reproduction.
However, output will also be
compared to independently
d e r i v e d  o b s e r v a t i o n s .
Through  the  va l ida t ion
process, the quality of the
land initialization will be
evaluated and, if necessary,
appropriate changes to the
model structure, forcing, or
parameters will be instituted
to increase the reliability of
the initialization.

Currently, GLDAS is able to
run at 1/4-degree resolution
globally using atmospheric
forcing fields from either of
two general circulation models
(GCMs): NASA's GEOS 3.24
GCM and NOAA's  GDAS
GCM. Drivers for two LSMs
(Mosaic and CLM) have been
developed, and at least three
others are planned. Subgrid
spatial variability is simulated
using a tiling approach based
on the quantitative distribution
of vegetation types within each
1/4-degree land surface pixel.
Users can designate the maxi-
mum number of tiles within a
pixel  and/or the minimum
vegetative coverage required to
define a tile. Globally varying
soil properties are also being
implemented.

Several potential sources of
observation-derived forcing
fields, such as precipitation
based on remotely sensed infra-
red and microwave emissions
and solar radiation based on
cloud cover and/or visible and
infrared satellite imagery, have
been identified. We will replace
modelled input fields with
these observations, as availa-
ble, in the near future.

Figure 1. The panels compare volumetric water content (%) in the top meter of soil
predicted by GLDAS, running Mosaic and forced with GDAS meteorology (top), to that
predicted by the land model coupled to GDAS (middle), at 00Z on 31 March 2001.
GLDAS was initialized with GDAS states, including soil moisture, on 1 March 2001.
The predictions of soil moisture from the two systems display similar patterns, but the
GLDAS field is more extreme, being wetter in locations such as Amazonia, south-
central Africa, and western Europe, and dryer in regions such as south-central Asia and
central America. The bottom panel shows the difference between the two predictions.
The global average soil water content is 11.22% in the GLDAS field and 11.31% in the
GDAS field, and so are very close, but clearly GLDAS allows for more variability.
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After the development phase is
complete, several studies will be
performed, including an assess-
ment of the impact of GLDAS
re-initialization on the predictive
capabilities of coupled land-
atmosphere models, a comparison
of off-line versus coupled predic-
tions, scaling and sensitivity
inves t iga t ions ,  and  ca l ib ra -
tion/validation studies.GLDAS
products will be made available in
near-real time over the internet.

GLDAS is relevant to many
i n t e r n a t i o n a l  r e s e a r c h  p r o -

grammes. The land surface data
produced by GLDAS will  be
valuable to Global Energy and
Wat e r  C y c l e  E x p e r i m e n t
(GEWEX) projects, including the
GEWEX Americas Prediction
Project (GAPP), Climate Varia-
b i l i t y  a n d  P r e d i c t a b i l i t y
(CLIVAR) projects such as the
Global Ocean-Atmosphere-Land
System (GOALS) as  well  as
projects  associated with the
Coordinated Enhanced Observing
Period (CEOP). GLDAS data will
be used for regional  cl imate

analysis, model initialization, and
comparison with results from field
campaigns and modelling ex-
periments.

Contacts: Paul Houser, 
houser@hsb.gsfc.nasa.gov
Kenneth Mitchell,
kenneth.mitchell@noaa.gov

More information at 
http://ldas.gsfc.nasa.gov

Forrest G. Hall, University of Maryland, USA; Blanche Meeson, NASA - Goddard Space Flight Center, USA; Sietse O. Los, University
of Wales at Swansea; and Eric Brown de Colstoun, Science Systems and Applications, Inc., USA

Introduction
Global change studies require

regional and global, multi-year,
interdisciplinary data collections.
The International Satellite Land
Surface Climatology Project
(ISLSCP) of the Global Energy
and Water Cycle Experiment
(GEWEX) initially addressed
some of  these  requi rements
through the publication of such a
data collection, ISLSCP Initiative
I (Sellers et al. 1996). This collec-
tion consisted of a 5-volume set of
CD-ROMs conta in ing  h igh-
priority global data sets gridded to
a common 1-degree Earth grid
and covering the years 1987 and
1988. This initial data collection
proved very successful, with over
4 000 sets of CD-ROMs ordered,
over 53 000 files downloaded
through the Internet, and over 120
citations in referred journals. The
col lect ion supported a  wide
variety of users and applications,
i nc lud ing  wea the r  f o r eca s t
improvements, macroscale basin
modelling, global carbon flux
model intercomparisons as well as
educational aids.

The International GEWEX
Project Office (IGPO) recognized

the importance and unique con-
tributions of data collections such
as ISLSCP I but also the need to
expand this collection both in
space and time (IGPO 1996). The
requirements articulated by the
IGPO specified that new data
collections should span a period
of at least 10 years to enable
studies of interannual variability,
and that the common spatial re-
solution of the data sets should be
at least 0.5 degrees to accommo-
date recent advances in General

Circulation Models (GCMs).
Based upon the proven need for
an expanded collection, we began
the process of developing, acquir-
ing, publishing and distributing
such an interdisciplinary science-
driven data collection, ISLSCP
Initiative II.

Methods
The global modelling commu-

nity and algorithm developers
were  engaged to  review the

ISLSCP II: New 10+ Year Multi-Parameter Near-Surface Global Data Set
- Including Greater Carbon and Vegetation Data - Nears Completion

Table 1. Number of parameters included in the ISLSCP II data collection organized by
broad categories. Numbers in parentheses are those included in the near-surface
meteorology category. Full data lists can be viewed at http://islscp2.gsfc.nasa.gov.

Data Set Category Number of Parameters
1. Carbon 15
2. Vegetation 29
3. Oceans  1
4. Hydrology, soils and topography 39
5. Radiation and clouds 45
6. Near-surface meteorology

Fixed
Monthly
Monthly 3-hourly
3-hourly

95
(11)
(12)
(44)
(28)

7. Snow and sea ice 4
8. Other 2

Total 230


