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Fig. 3. Esti ion of water bal components on irrigated agricultural lands of Golestan province
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Fig. 1. Blue water distribution between agricultural plants in Golestan province of Iran
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Fig. 2. Estimation of irrigation water applied under farmer conditions
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Highlights

e Precise, integrated water information are needed on water consumption, water
withdrawal and water productivity under farmers conditions.

e A system was developed, based on a simple crop simulation model that provide such
information under potential and farmer conditions.

e The system can be used in preparation of water scarcity adaptation plans.

Introduction (Hypothesis and aims)

Adaptation to water scarcity in agricultural section of Iran is a necessity. To do this,
different precise and integrated water information are needed at provincial scale,
information such as water withdrawal for agriculture, water distribution between
agricultural species, irrigation water applied under farmer and potential conditions,
water productivity and so on.

Importance

A system, based on a simple crop model, was developed that provides water
consumption, irrigation water volume, water balance components and crop
characteristics like total biomass production, grain yield, leaf area index under potential
and farmers conditions. Water balance compotents, i.e. run-off, soil evaporation, crop
transpiration, deep drainage, interception, weeds transpiration and irrigation, are
predicted daily and monthly. The information are provided for different agroecological
zones of province under rainfed and irrigated conditions.

Vice Presidency of Research and Technology, Gorgan University of Agricultural Sciences and Natural Resources
(GUASNR). This material may be reprinted provided that the article and the author(s) are acknowledged.
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Abstract

Adapting to water scarcity is a necessity in agricultural sector of Iran. The
proper preparation and implementation of drought adaptation programs at the
provincial level requires the availability of diverse, integrated and reliable water
information, such as the amount of blue water consumption and withdrawal for
agriculture, the distribution of blue water for the production of different plants in
the province, the volume of blue water applied in the conditions of farmers, the
utilization efficiency of irrigation water. To obtain this information in a dynamic
and integrated manner at the provincial level, a system was prepared for Golestan
province as a case study. First, by examining the climatic and soil conditions, all
the agricultural lands of the province (rainfed, irrigated, and garden) were divided
into 30 homogenous agro-ecological zones (11 zones were sufficient for only
irrigated lands). Then a plant simulation model (SSM-iCrop2) which forms the
core of the system was set up to simulate the growth, yield and water balance of 31
important plants of the province under the conditions of farmers for irrigated and
rainfed cultivation in the 30 agro-ecological zones of the province. The outputs of
the system are produced daily and at the end of the plant growth season; In
addition, monthly outputs are produced for the water balance components under
farmer conditions. Some outputs of the model include the planting date of crops
and the date of tree bud opening, important phenological stages of plants such as
days to beginning of seed or fruit filling, days to harvest, biological yield, leaf area
index, and water balance components, i.e. runoff, evaporation, transpiration, deep
drainage, weeds transpiration and irrigation. Outputs are available for each agro-
ecological zone, counties and province. The estimates of this system of water
consumption (volume of irrigation water) in farm conditions can be used to
estimate water withdrawal. The system can be used in preparation of water scarcity
adaptation plans

Keywords: Irrigation water, water balance, water accounting, adaptation to water
scarcity, model.
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