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Implementation of the WA+ Water Accounting
System at the Basin Level and the Challenges
(Lessons Learned From the Case Study of
Tashk - Bakhtegan Basin)

M. Delavar?* , S. Morid 2 and L. Goli Raeisi®

Abstract

To develop appropriate management strategies and solve water
issues, the analysis of water resources systems requires
different information to provide a deep and proper
understanding of the hydrological processes of the basin,
manageable and unmanageable water flows, and interactions
with land use and provide a comprehensive picture on this
issue. In this regard, by integrating various structural
information for a comprehensive integrated management of
water resources and applying targeted policies, water
accounting framework is consciously provided as a useful tool.
The aim of this paper is to provide an application of Water
Accounting Plus (WA*) Framework in the Tashk-Bakhtegan
basin based on modification of the Soil Water Assessment
Tool (SWAT) model. In this study, it has been provided an
analysis of basin conditions in three time periods based on
Water Accounting Plus (WA®). The analysis of the results
indicates that the Tashk-Bakhtegan basin is a closed basin. In
this basin, due to climate change, the manageable water
resources have been remarkably declined and unfortunately,
not only water managed consumption in the basin
(Supplementary Evapotranspiration) have not been reduced
but also it has been considerably increased (53%). This has led
to a decrease in outflows as the water right supplier of the lake.
Moreover, the results indicate an increase in groundwater
resources deficiencies and their unsustainable exploitation.
Increasing transpiration of plants in agricultural land is another
factor influencing the current situation of the Tashk-Bakhtegan
basin, due to the expansion of the land area and the increase of
high water consuming plants as well as significant contribution
of the soil evaporation of the total nonbeneficial consumption
of the basin. At the other hand, a significant amount of
agriculture water withdrawal is returned to the water basin
cycle which emphasizes on “depletion “to “withdrawal”
planning.
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Table 1- The purpose of WA+ Sheets
(Karimi et al., 2012) IWMI &f (g labmes gyl 45 &1, Jo gba 4,155 - Jgus

Water sheets Purpose

Resource Base
Evapotranspiration
Withdrawal
Productivity

Hydrological, manageable, utilizable flows, water security, sustainability
Beneficial & non-beneficial flows

Management, regulations, allocations

Biomass returns, food security and water productivity
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Table 2- Data used in prepration of Model
SWAT-FARS Jio a4 03! 590 slaodld -Y Jouo

Data used Source

DEM Aster GDEM2, Resolution 30 m

LandUse Iran Water Research Institute (for 1987, 2000 and 2015)
Soil FAO-UNESCO

Climate Iranian Meteorological Organization, Ministry of energy

River discharge
Agricultural Management

Iran Water Manaement Company
Iranian Ministry of Jahade-Agriculture (MOJA)

(planting, harvesting, fertilization, Crop yield)

Dam characteristic and operation
Industry and water use rate
Potential Evapotranspiration

Iran Water Manaement Company
Iran Comprehensive Water Manaement Plan
Iran National Water Document (INWD)
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Fig. 3- Framework for the model calibration and validation process
Jie (Bouwly g g5lworlel wiulyd IS Ciga o - JSS

Legend

River

I:I Lake
I:I Subbasin Boundry
R2

@® 060-065

@ o065-0.78

@ o7z-090
05
. 0.90-0.99
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Fig. 5- Model validation results for simulating of groundwater level changes
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Fig. 6- Comparison of the observed values of evapotranspiration (colored box plot) and crop yield (white box
plot) with the simulated values of average Evapotranspiration (red points) and yield (yellow points)
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Fig. 7- The resource base sheet for a) 1985-2014, b) 1985-2006, c) 2007-2014 (BCM)
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Fig. 8- The evapotranspiration base sheet for a) 1985-2014, b) 1985-2006, c) 2007-2014 (BCM)
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Fig. 9- The withdrawal sheet for a) 1985-2014, b) 1985-2006, c) 2007-2014 (BCM)
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Table 3- Extracted indicators from the reports of the WA+ framework for different time periods
iteo Floj (50,95 511 T (g lubus i (515,155 51 & ycmme (515U Y Jgor

Index Description Calculation method Period Amount
Water sources and consumptions
The ratio of What proportion of net input basin Manageable Water 1985-2006 0.28
manageable is programmable for consumption @————————
Water and downstream commitments? Net input Water 2007-2014 0.3
The ratio of ground What proportiop _01_‘ basin Change the groundwater volume 1985-2006 -0.073
water resources manageable water is originated the M ble W.
change change volume of groundwater? anageable Water 2007-2014  -0.16
The ratio of What proportion of basin available ~ Manageable Water — The downstream commitments1985-2006  0.88
. water is used for consumptions Manageable Water
utilizable water within basin? 2007-2014 0.85
. . What proportion of basin available Supplementary Evapotranspiration 1985-2006 0.49
Consumption ratio - d on it? -
water Is consumed on it? Manageable Water — The downstream commitments  2007-2014 0.99
Ig;;?ﬁ;g;ts What proportion of water Outflow 1085-2006  4.47
downstream commitments the downstream The downstream commitments
basin is supplied? 2007-2014 0.03
Supply :
Evapotranspiration
What part of the basin
Transpiration ratio evapotranspiration has been spent o 1985-2006 0.41
(beneficial for the plants Transpiration? The Total Transpiration
consumption of (How much the water The Total Evapotranspiration
basin) consumptions of basin has been 2006-2014 0.43
beneficial?)
Agriculture What part of agricultural
Transpiration ratio evapotranspiration has been spent Agriculture Transpiration 1985-2006  0.81
(beneficial for the plants Transpiration? Total aqricultural : irati
consumption of (How much of agricultural water otal agricultural evapotranspiration
- L 2006-2014  0.81
agriculture sector) use has been beneficial?)
Manageable area What part of basin water Evapotranspiration of managed lands 1985-2006  0.23
ti ti consumption have happened in ——
consumption ratio the lands under management? The Total Evapotranspiration 2006-2014 0.31
Agricultural o What part of basin water Agricultural Evapotranspiration 1985-2006 0.23
Evapotranspiration consumption has been spent The Total E . irati
ratio agricultural production? € Total Evapotranspiration 2006-2014  0.28
Irrigated i 1985-2006  0.83
Agricultural What part of the_agrlcultural Irrigated agricultural evapotranspiration '
E transpiration water use of basin has been - —
ra\:?g)o p supplied Through irrigation? Agricultural Evapotranspiration 2006-2014 0.87
Withdrawal
Groundwater What part of the total water groundwater Withdrawal 1985-2006  0.56

withdrawal for irrigation have

Withdrawal ratio been from basin groundwater? The total agricultural water withdrawals 2006-2014 0.88

What part of the water
withdrawal for irrigation has been
spent crop evapotranspiration?

Incremantal Evapotranspiration of irrigated lands ~ 1985-2006  0.40

The total agricultural water withdrawals

Farm Efficiency
2006-2014  0.45

Incremantal Evapotranspiration of irrigated lands
The total agricultural water withdrawals-Return Water

What part of the water used to
irrigate has been spent the crop
evapotranspiration?

What part of the water withdrawal
for irrigation is back again to the
water resources of basin?

1985-2006 0.73

2006-2014 0.85
1985-2006 0.43

2006-2014 0.40

Basin Efficiency

Return Water
The total agriculturalwater withdrawals

The Return Water
ratio
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1- International Water Management Insitue
2- System of Environmental-Economic Accounting for
Water
3- Water Accounting
4- http://ref.data.fao.org/map?entryld=b4b8772d-6¢3a-
4c8c-a86f-595a85¢71bd2&tab=about
5- http://ulrp.sharif.ir/fa/news/news-3904
6- Soil and Water Assessment
(https://swat.tamu.edu/)
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9- ol b Real Water Saving

10- Hydrological Response Unit
11- Land Phase

12- Water Routing Phase

13- Overlay

14- Warm-up Period

15- Real Water Saving
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