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Abstract

This study aimed to reveal that the computer simulation models play an important
role in watershed management and decision making. The SWAT (Soil and Water
Assessment Tool) model has been used for the hydrologic (watershed level) simulation and
APEX (Agricultural Policy/Environmental eXtender) model has been used for crop growth
and irrigation simulation (farm level). Both models have been used to simulate crop water
requirement in field condition, but at different scales. To achieve this task the SWAT and

the APEX models have been used in GIS (Geographical Information Systems) framework.

The SWAT agro-hydrological simulation have been done for stream water quality
and quantity analysis. As it has been found that the upstream water affects the agriculture
at downstream by washing out the chemicals and mixing it to the downstream farm and
loading the stream with many complex chemical contaminants. A model approach have
been used to assess the impact on stream water quality and quantity and future projections
have been done using PRECIS (Providing REgional Climates for Impacts Studies) climate
model and IPCC (Intergovernmental Panel on Climate Change) futuristic SRES (Special

Report on Emissions Scenarios) scenario.

The economic condition of farmers are affected by the crop yield and total crop
production. In Indian purview, most farmers have small land-holdings (marginal farmers)
and are dependent on weather that in turn have an impact on the crop yield. It is obvious
that weather plays an important role in determination of farmer's economy. Therefore,
APEX model has been used for farm simulations from economic point of view, and

simultaneously, future projections have been done to analyse farm economy at field level.



The study focuses on 1) to develop the watershed and farm scale integrated
hydrological model of the Manjira sub-basin, Andhra Pradesh, India, 2) to develop an
intelligent agricultural system for a reliable agricultural advisory services based on agro-
hydro-climatic indicators, easy to obtain, and representative of the spatial and temporal
variation in constituent parameters, 3) to quantify the climate change impact on stream
water quality and guantity, and 4) to project the economic impacts of climate change on

farm level agriculture using climate change scenarios.

The major findings of the study may be summarized as: a) it was possible to save
317.5 mm of water in Kharif season and 726.8 mm in Rabi season by exercising model
derived irrigation schedule. The model has shown that irrigation schedule could be
drastically improved with real time weather data becoming available. b) The model is able
to simulate the crop yield very satisfactorily. The observed and simulated Paddy yield (t
ha™) are found to be as 4.2 and 4.24 for Kharif season; and 5.2 and 5.22 for Rabi season,
respectively. ¢) The impact and adaptation measures have been suggested for farmers who
are mainly dependent on rain-fed agriculture and are highly affected by factors such as shift
in planting dates, duration of crop growth, plant spacing and many more. d) The impact of
the climate change on the mean monthly stream flow of the study area with respect to the
baseline flow of 44.35 m3 s7* has been quantified as 57.04 for mid-century, and 36.87 m3

s for end-century.

Keywords: SWAT model, APEX model, Agricultural advisory services; Water

management, Farm economics
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81, 3) YRT STef IuTadm IR AR R Felarg IRaded g8d & A9 & faw, 3R 4)
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