ol ! o glbe Glidss
Iran-Water Resources
Research

Assessment of changes in hydro-meteorological
variables upstream of Helmand Basin during
the last century using CRU data and SWAT
model

H. Hajihoseini !, M. Hajihoseini*
A. Najafi %, S. Morid * and M. Delavar *

Abstract

Helmand River basin upstream Kajakai dam (Afghanistan),
has a considerable role in its annual water yield. In order to
deal with the ever going water conflict between Iran and
Afghanistan, the knowledge about this basin’s long term
hydro-meteorological conditions can be a useful measure for
exploitation of the basin’s water resources. It is obvious that
such an evaluation needs long term data that is a serious
obstacle in Afghanistan due to the poor hydro-infrastructures.
For such region with serious scarcity of data, application of
the global databases and rainfall-runoff models can be a good
alternative. The CRU database is one of these databases with
relevant temporal and spatial resolution, which contains these
climate data since 1901. SWAT model is also a well know
rainfall-runoff model that has been applied for a few trans-
boundary basins. Nevertheless, any application of CRU data
and SWAT needs pre-assessments, which construct the main
objectives of this research work. For this, the paper compared
CRU data with the observed data of 17 meteorological
stations in Afghanistan that resulted 313 mm compared to
323 mm as annual precipitation for the study area (the upper
Helmand). The next step relates to calibration and validation
of SWAT, which were done by a limited observed discharge
data (1969 to 1979). Furthermore, the model was run using
measured and CRU climate data, which the latter performed
better. The results of SWAT for the entire period of CRU data
set (1913-2012) revealed that there is heterogeneity between
the time series before and after 1940, such that the annual
rainfall decreases and annual temperature increases. Same
behavior was seen for the time series of discharges and its
annual average of discharges decreases from 8.1 BMC to 6.07
BMS for the same period. One of the considerable points of
this research work is its methodology that can be applied for
other transboundary river basins.
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+) NOAA Central Library, National Oceanographic Data Center http://docs.lib.noaa.gov/rescue
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#%) U.S. Geological Survey, http://www.usgs.gov/pubprod
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(GLCC,1993)

13-Global soil map of the Food and Agriculture
Organization of the United Nations (FAO,1995)
14-University of East Anglia

15-Land Phase

16-Water Routing Phase

17-Variable Storage

18- Digital Elevation Model
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