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Abstract

Background and propose: Water production is one of the most important and valuable
ecosystem services and its conditions affect human life and other organisms. The great
challenge has now been created in the world due to inherent limitation of freshwater production
and its inappropriate consumption in terms of land use types and human activities. Thus, it is
necessary that development levels become adjusted to freshwater potential in any region to
maintain the balance in hydrological cycle. The objective of this study is water yield assessment
of Gharahsoo Watershed based on current land use and land cover (LULC) pattern. Hence, we
determined the production, consumption and supply ratio of freshwater relative to the
watershed’s ecosystems.

Materials and Methods: In this research, the data of the study area such as climate and weather
(for a period of 30 years), hydrology, soils, land use and land cover (2011-2015) were prepared.
After data analysis, water yield modeling was considered based on ecosystem services approach
and its model in Integrated Valuation of Ecosystem Services and Tradeoffs (INVEST)
environment.

Results: The results showed that the average water production per hectare of land in built-up
areas, forests, rangelands, agricultural lands and water bodies are around 1115, 840, 556, 953
and 909 cubic meters, respectively. Also, the average water consumption for the said land
use/covers were found to be around 735, 555, 496, 782 and 677 cubic meters per hectare,
respectively.

Conclusion: The results revealed that built-up and agricultural land uses are located in zones
that have the highest share of water production. Also, the highest quantity of water volume was
consumed in built-up and agricultural land uses because of the human activities.

Keywords: Ecosystem services, Water yield, Land use, Land cover, INVEST.
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! Integrated valuation of ecosystem services and tradeoffs
? Soil and water assessment tool

® Artificial intelligence for ecosystem services

*Variable infiltration capacity
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Figure 1: Location of the study area.
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! Ecosystem services approach
2 Land use and Land cover
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Table 1: Description of evaluation criteria (9)
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Figure 3: Current land use map of the Qarasu watershed
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Figure 2: Map of the Qarasu watershed sub-basins.
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Table 3: Average annual rainfall, evapotranspiration, and water production in the Qarasu watershed sub-basins

Py ST I e OToady oafile g i aSile G 9 B ele (Sl (el oo
*Mm?) Jlw (m°) ,Ls» 4o (Mm) =81y § 25 (MM) iy (mm) &Lt :
q AT 0.y Y0 IR \
VY avy TAY IARYA N4 Y
Y FEYIY Y0 N f£4 ¥
Yo INEAY 0 OA- fyy ¥



[ ) o)y Sidigy 9 (2815 (6351 595U (Gl 2 g B sl Adge GLpiwawsST y8 OT 5 Slos b5, ]

P S ol J oo ol g xSiles gk orlee G g el S el
*Mm®) M®) o 5o (Mm) 81y &5 (MM) ey (Mmm) &Wle 2

‘Y YYY/E fYY 2l 00 5
V4 YAS) f5. VY 4 5
\Ad yayy 5 N3 5f0 v
A ASBIS f-q FAD 8+ A
A V0. #5 YA FYYV OF) q
o/ \OYOIY 1) £0) N3 Ve
Y A-Q/¥ 000 AN YV 1
vI$ VYOV oYY sYY YV 'Y
\Ai AD- 1Y Nar Ay SEA Wy
OIA VYEVY OYVA 5.9 SEY \f
vis VY YY ory SYY soY \0
sy \YEEY OF) Y4 a1 \$
ols SYYV/E ¥ sov 08 \Y
Y V- OY/0 000 SYE 55 \A
AIY VArs)) FAT 500 VY 14
$is boY/F £Y0 Y A v
A VEEV/E Vs D0¥ $14 Y\
Y/Y SY.IY fov $oY OVF Y
\V/E VA VY Y baY vy
AV VOVE/A 5 4 sy Ve

Table 4: Actual annual water consumption and storage in the sub-basins of the Qarasu watershed
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Figure 4: Classified map of water production (a), water consumption (b), and actual water storage (c) in million cubic
meters per year in the Qarasu watershed.
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Figure 5: Map of actual evapotranspiration (a), evapotranspiration to precipitation ratio (b), and water yield (c) per

year based on the current land use pattern in the Qarasu watershed.
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Table 5: Total, maximum, and minimum values obtained for water performance evaluation criteria in the Qarasu

watershed
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Table 6: Actual water production, consumption, and storage determined for each use in the Qarasu watershed
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