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Table 1. Characteristics of weather stations.
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Table 2. Water yield with different Z values.

SN
Shalin 5 eldgiluand jllie Sosls Ao s Water yield 7
The difference between observed and simulated water yield (o o)
-36.7179 57382719.8 2
-14.3054 47975815.93 3
-5.5881 44317039.36 3.5
-0.9604 42374722.7 3.8
-0.2281 42067335.92 3.85
-0.0829 42006391.37 3.86
-0.0104 41975985.12 3.865
0.0012 41971124.2 3.8658
0.0040 41969909.14 3.866
0.0185 41963834.91 3.867
0.0619 41945622.76 3.87
0.4938 41764365.42 3.9
1.9067 41171322.42 4
14.0866 36059243.93 5
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Figure 10. The difference between natural runoff and simulated water yield.
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Table 3. Area, Actual evapotranspiration,

average elevation and water yield for each LULC.

ol g Ul Sk ol P s — Sl sl s
Water yield (m*/ha) Elevation (m) Area (ha) LULC Code
Sislis
977.052 2352.19 3028.808 1
Agriculture
L e
2903.783 2800.65 272.777 S 2
Bare ground
1263.361 2322.363 29990.187 & 3
Rangeland
b 5 ool glls sbla
2370.408 2432.04 21.244 S g b sl b 4
Built up Area
J“)‘ agﬂ;'--é
459.042 2581.86 640.491 5
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Table 4. Water yield in sub watersheds.

ST - s G s s DTS
Water yield (m*/ha) Preczlrlr)llmta)tlon AET (mm) Area (ha) Sub watershed
2089.51 477.68 267.43 39.88 1
242254 496.36 254.07 15.87 2
136.948 429.40 292.46 6.61 3
212.585 482.19 269.58 15.02 4
148.909 404.26 255.26 99.04 5
856.62 352.61 266.92 62.13 6
803.53 369.08 288.42 15.40 7
593.47 317.57 258.21 34.27 8
460.85 288.83 242.63 51.37 9
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Figure 11. The amount of water yield in watershed and sub watersheds.
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Figure 12. Water yield for each LULC.
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Abstract

Background and Objectives: Numerous benefits that people obtain from ecosystems are called
ecosystem services. This services have a wide range and one of the most valuable of them is water
yield. Water yield means long-term average of annual rivers flow and recharge of aquifers by
precipitation. Due to different land use types and their potential in water yield, the evaluation of
water yield at each land use type is important. The objective of this study is to assess and map the
water yield at different land uses such as rangeland, agriculture, residential areas, bare ground and
Juniperus ecological niche to decide which management decisions are appropriate for the area and
how much water is provided by each land use.

Materials and Methods: This study is done in Delichai watershed, one of the northern sub
watersheds of Hableroud river basin that located in Tehran province. The water yield model is based
on the Budyko curve that determines the amount of water running off each pixel of land as the total
precipitation less the fraction of the water that undergoes evapo-transpiration. The required data
include maps of land use and land cover, annual precipitation, average annual potential
evapotranspiration, soil depth, plant available water content, boundary of watersheds and
sub-watersheds as well as a biophysical table reflecting the biophysical attributes that entered in
InVEST 3.3.2 tool to map and estimate water yield ecosystem service.

Results: After entering the required data model as well as comparing the initial results obtained with
the actual data in the outlet, the model was calibrated with hydrogeological parameters Z and the
final results were obtained after calibration. According to the results, the amount of water runoff in
whole Delichaee watershed is about 42 million cubic meters. The results of different land uses
indicated that the maximum amount of runoff in land uses is in bare grounds with 2923.992 cubic
meter per hectare and then, Rangeland and agriculture land uses with 1264.109 and 1062.725 cubic
meter per hectare runoff respectively have the highest values. Also, the lowest amount of runoff is
511.287 cubic meter per hectare in Juniperus ecological niche.

Conclusion: The results of this study showed that Although InVEST model needs available and
relatively simple data but it has high efficiency and we can use it for mapping ecosystem services
and decision making. Physiographic and climatic factors have a great impact on the amount of water
in watershed and among these factors, elevation and precipitation are the most effective ones.
However, the effect of vegetation on runoff should not be overlooked. Therefore, according to the
importance of water provision and problems in water supply for people who live in the region, a
relative estimation of runoff rate and the role of vegetation in reducing it can be made by using this
model or other models.
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