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Deliverable

WATCH deliverable 3.3.1

This deliverable reports on discussions and progress made to define scenarios for the 21st century that
reflect regional and global changes in socio-economic conditions (basically land and water use), which
shall be used to prescribe temporal, and spatially distributed, boundary conditions for the later global
and regional hydrological sensitivity simulations.
These input databases shall be used for several purposes, a) for specific analyses by individual WATCH
members and models, and b) for the planned intercomparison of hydrological and land surface models
for the 21st century. The present, preliminary overview of available data should be regarded as a starting
point. The final set of scenarios/boundary conditions to be used and the list of models that are to
participate in the 21st century runs will have to be decided upon by the model intercomparison
consortium in a later stage of the WATCH project, probably during the General Assembly in November
2009 in Bratislava.
It will be ensured that the eventually chosen socioeconomic scenarios are consistent with the GCM
projections of climatic changes that they underlie, i.e. those stemming from the SRES ‘family’, preferably
the conveniently used A2 and B1 emissions scenarios (or the moderate A1B scenario if only one
scenario is chosen). For particular (probability-based) applications by single models, a much larger set
of scenarios can be chosen.
For WB2, IIASA has produced a suite of historic and SRES-consistent future databases (not yet in
netCDF format), which are recommended for use in the later hydrological simulations in WATCH (within
WBs 3, 4, 5, and 6). A link to these global databases and more detailed descriptions are available upon
request from David Wiberg, wiberg@iiasa.ac.at; in the following only a short description of the data
sources is provided.
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a) Historic land use (cropland and pasture area in km2 per grid cell), taken from the HYDE
database (e.g. Klein Goldewijk 2001) and provided as decadal values for the years 1900 to
2000 (which can be interpolated linearly to annual values).
b) Historic population data in the same resolution also taken from HYDE (Klein Goldewijk 2005),
namely population counts and densities, i.e. number of inhabitants per grid cell (distinguished
between rural and urban) and inhabitants per km2 per grid cell.
c) Current land use and land cover including seven major land cover/land use categories at 5 min
resolution (GAEZ, Fischer et al. 2008), as follows: 1) The GLC2000 land cover database at 30
min resolution; 2) a global land cover categorization providing 17 land cover classes at 30 min,
based on IFPRI (2002); 3) The FAO (2001) Global Forest Resources Assessment at 30 min; 4)
The Digital Global Map of Irrigated Areas (GMIA) version 4.0 at 5 min, providing per grid-cell the
percentage land area equipped for irrigation (Siebert et al. 2005); 5) IUCN-WCMC protected
areas inventory at 30 min (http://www.unep-wcmc.org/wdpa/); and 6) a spatial population
density inventory (30 min) for 2000 developed by FAO-SDRN. These data distinguish between
fractional coverage by different types of land use. Downscaled data on areas of individual crops
are being worked on; areas suitable for different crops are already available.
d) Spatially explicit scenarios of future land use, population, GDP (gross domestic product) and
energy, describing three alternative demographic-economic development scenarios over the
period 1990 to 2100 in decadal intervals at 30 min resolution. The three latter products include
gridded values of 1) population counts, 2) population densities, 3) GDP at market exchange
rates (US$1990), and 4) densities of the latter (1000 US$1990) (Grübler et al. 2008; data
accessible at http://www.iiasa.ac.at/Research/GGI/DB/). New SRES-consistent future land use
datasets are being created, which provide percentage values of land cover at 5 min resolution
for the following classes: cultivated rainfed land, cultivated irrigated land, total cultivated land,
forested land, grassland, urban areas, water bodies, and others (sparsely vegetated land). At
the time of writing this report, one land use scenario (based on the storyline of one of the SRES
scenarios) is completed, others are expected to be completed within the next months. In
addition to these data, suitability classes for different agricultural crops and pasture in the 21st
century can be provided.
Yet, there is still some inconsistency between the (IIASA-based) land use data available for the past
and those available for the future. If for the hydrological simulations consistency is required, continuous
databases from 1900 to 2100 may be produced at the cost of significantly reduced data quality.
Data from other groups are likely to be used in addition for particular analyses by individual modelling
groups in different WBs. These may include, for example, the SRES-consistent land use datasets
created by the IMAGE group, which would allow for a comparison of the hydrological effects of the
differences between that product and the IIASA data; or the SRES-consistent population data from
Bengtsson et al. (2007). In addition, further scenario data will be required for individual studies on future
water availability and stress, in particular scenario data on water use by different sectors (water use by
households and industries e.g. as described by Shen et al. (2008), and also water use in irrigation if this
is not computed directly by the models).
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