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Figure 1 - Geographical location of the studied area.
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Table 1 - Guide for valuation and classification of steps in preparing the soil erodibility map.

Value Type Index
1 Clay, sandy-clay, silty-clay
2 Sandy-clay, clay-loamy, silty, clay-loamy, sandy, loamy-sandy Soil Texture
3 Sandy-loamy, silty, silty-loamy, loamy
1 75 cm <
2 25-75 Soil Depth
3 <25 cm
o,

! <10% Stoniness
2 75 %<
0 0
I'(Low) <3 Soil Erodibility
2 (Medium) 3-6
3 (High) 6<
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Table 2 - Guide for valuation and classification of steps in preparing the erosivity map.

Value Type Index
1 (Very Low) <60
2 (Low) 60 - 90
3 (Medium) 90 - 120 Fournier
4 (High) 120 - 160
5 (Very High) 160 <
ultra-dry (1) <0.05
Dry (2) 0.05 - 0.2
semi-arid (3) 02-05 Aridity
Sub-humid (4) 0.5-0.65
Humid (5) 0.65<
1 (Low) <4
2 (Medium) 4-10 Erosivity
3 (High) 10<
VAV 93) Mt e slom 0 S0 9 by PSER = SEIx S xEI )

Joslial b SB ol (W8l jld iagh ol
@Uly sloas 585 a5 b g CORINE .
bl s b)siﬁ £ Ao ) oolawl b SB g0l il
Oilwyd slad ol Ao 0 ad pbol db e 9> jo s
Sl S iyl U5 Slagen L ol
0aLS L don pgd Ao po )3 g A dlre il ya3LD g
Hly shd s Gl G 9 M eSS (LS iy
25) 4 pbxl casaib o bgs CORINE Sl il s

(Y)Y

ASER = PSERXL ()

itlas 3 a8l s 1
Dby gadls SU BaS Ol S nle,d s8ly s
o) oS logus Sl 3 b clles o ey b
cdld &S conl (gpate LS (e (VAAY (p)sS) Cul
slacdls 5t cov iy g a8 o e ) SB il
oS e Jdo o 1 ek s3> gycplil Ll
Slozel BB slaosly S yioloyd (sla o 13 ¢yl ol .l

SE Gl jhs Cud b AL A slapl susvaiinb g 6,100l sleaaly T Jgu

Table 3 - Guide for valuation and classification of steps in preparing the soil erosion hazard capacity map.

Value Type Index

1 (Low) 1-4

2 (Medium) 4-8 Slope
3 (High) 8-16

4 (Very High) 16%<

1 (Low) 0-5

2 (Medium) 5-11 Potantial Soil Erosion Risk

3 (High) 11<
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Table 4 - Guide for valuation and classification of steps in preparing the soil erosion hazard capacity map.

Value Type Index
1 (Low) Fully Protected

2 (Medium) Not Fully Protected Land Cover
3 (High) Not Protected

1 (Low)

2 (Medium) Actual Soil Erosion Risk
3 (High)
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Figure 2 - Flowchart of the research process.
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Extended Abstract

Introduction and Goal

Soil erosion is one of the threats and environmental hazards of semi-arid and arid regions, which
causes the loss of quality or the loss of a large amount of fertile soils all over the world every
year, and it affects environmental, agricultural, and food security issues. The intensity of erosion is
influenced by the growth and development of human activities along with land use change and resource
destruction. In recent years, soil erosion in Iran has intensified due to the destruction of natural
resources, and land use change has played a significant role in this process; Therefore, it is
necessary to identify the areas prone to erosion and sediment yield in the internal watershed of Iran,
which leads to the loss of thousands of tons of fertile soil every year, and to determine the control
activitiesthatcanbeadaptedintheseconditions. Therefore, thepurposeofthisstudyistodescribethespatial
distribution of the risk of soil erosion in the Qharnaveh Watershed of Golestan Province using the
CORINE model along with the geographic information system and remote sensing. The evaluation
results will help prioritize critical areas adopt appropriate measures to prevent soil erosion.
Materials and Methods

The CORINE model is used to estimate and evaluate soil erosion risk. The actual soil erosion is
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calculated using the erodibility, erosivity, slope, vegetation cover, or land use factors in this model. The
erosion of the study area was calculated using the Fournier index and dryness index for this purpose.
Also, soil erodibility was estimated based on soil texture, stoniness and soil depth. Then, the erosion and
erodibility maps were combined with the erosion capacity map obtained from the slope of the area and
vegetation density. Finally, the real soil erosion risk map was obtained in the research area.

Results and Discussion

The results of this study indicated that 3.82% and 96.17% of the watershed were under low and
moderate erosion risk, respectively, and the areas with low erosion risk were mainly located in the east of
the watershed. The research findings indicated that this watershed had moderate soil loss and soil erosion
potential, based on the CORINE model factors.

Conclusion and Suggestions

Therefore, according to the importance of erosion and also the location of the watershed in supplying
the water of the downstream dams, it is suggested to seriously consider evaluating and planning models,
make management decisions, promote, educate, and implement beneficial projects related to reducing
the rate of soil movement and surface soil loss, to be a small step in reducing the rate of soil erosion and
soil loss.

Keywords: CORINE model, qualitative model, remote sensing, soil loss
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Figure 1- Geographical Location and Hydrometric Stations and Piezometric Wells of Maharlou Basin.
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Tablel- The number and length of the statistical period of piezometric wells in the Maharlou.

Sub-Basin Number of Well Period

Shiraz 29 Mar1993-Sep2020
Geshnegan 5 Aug2010-Sep2020
Sarvestan 24 Mar1991-Sep2020
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Table2- Landsat Satellite data used in this research.

LANDSAT 5 LANDSAT 7 LANDSAT 8
Period Mar 1984 - May 2013 Jan 1999 —Dec 2020  Apr 2013 —Dec 2020
Resolution (Day) 16 16 16
Resolution (m) 30 30 30
Sensor ™ +ETM OLI/TIRS
Green B,:0.52-0.6 B,: 0.52-0.6 B;:0.533-0.590
Band andWave Length (um)  NIR B4: 0.77-0.9 B4: 0.77-0.9 Bs:0.851-0.879
Red B;: 0.63-0.69 B;: 0.63-0.69 B4: 0.63-0.69
Image Number 170 320 345
Sum 835
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Figure 2- Time series of changes in the area of Maharlou Lake and its change point.
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Time series of streamflow changes at hydrometric stations of Fasa Bridge

Figure6-

(top) and Igbal Abad (bottom).
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Time series of evaporation at Shiraz synoptic station.
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Figure6- Time series of changes in the area of vegetation and its change point.
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Figure7- Time series and trend of water level changes in the entire statistical period (Underneath 1), before and
after the change point in Shiraz Basin (a), Geshengan Basin (b) and in Sarvestan Basin (c) (Underneath 2).
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Table3- Statistical parameters of surface area and piezometric level.

Statistic parameters

Shiraz sub
basin

MBE(m)

RMSE(m)

NRMSE(%)

R2

P-Value Intercept
Slope

0.041
2.25
1.5
0.74
0
2.1e-48
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Extended Abstract

Introduction and Goal

Mabharlou Lake in Fars Province is one of the saline lakes of Iran, located 10 kilometers
southeast of Shiraz. It holds significant economic, social, and environmental importance for the region.
Therefore, assessing the long-term changes in the lake’s surface area is crucial for making informed
decisions by managers. In this context, the present study investigates the temporal changes in the
water surface area of Maharlou Lake.

Materials and Methods

The study area was the Maharlou Watershed. The lake’s surface area was determined for each
satellite image using Landsat data over the period from 1986 to 2020. Then, the trend in the lake’s
surface area changes during this period was analyzed using the Mann-Kendall test. Additionally,
factors influencing the lake’s surface area changes, such as precipitation changes, inflow to the
lake, groundwater level, population, and vegetation cover area within the watershed, were evaluated
during this period.

Results and Discussion

The results of this study showed that the trend in the surface area of Maharlou Lake during the study
period was significant and decreasing (3km?/year). The change point in the time series occurred in
September 2007, after which a sharp decline in the lake’s surface area was observed. Furthermore,
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the results of the precipitation analysis indicated that the trend in precipitation was negative but not
significant. However, the trends in the inflow to the lake and evaporation were both negative and
significant. The trends in population growth and vegetation cover were found to be increasing and
significant. Additionally, the §tudy’s findings showed that the groundwater level trend in this area was
negative and significant.

Conclusion and Suggestions

The results of this study indicated that the surface area of Maharlou Lake has significantly
decreased. The analysis of the factors affecting the lake’s surface area showed no significant trend in the
precipitation within the watershed, which is one of the primary contributors to the inflow to the
lake. Although the trend in precipitation was not significant and the evaporation trend was also
decreasing, the increasing trends in population and vegetation cover within the watershed
inevitably demand more water in this region. This situation has led to excessive extraction from
groundwater resources and surface flows. Consequently, the trends in groundwater levels and inflow to
the lake were both decreasing and significant. Moreover, the interplay of these factors has resulted in a
negative trend in the lake’s surface area. Therefore, given the importance of Maharlou Lake within
the watershed and to prevent further reductions in the lake’s surface area, managers must pay close
attention to implementing sustainable land management plans.

Keywords: Google earth engine (GEE), land sat, Maharlou Lake, MANN-Kendall test
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Figure 1- Flowchart of dust detection using wind index.
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Figure 2- Land use map of the studied region.
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Figure 3- The location of soil sampling sites and dust production areas in Jolfa, ShoshQom and Gildir.
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Table 1- Monthly frequency percentage of wind speed classes in Jolfa Meteorological Station(1990-2020).

Month <6 6-10 11-15 16-20 >20 >6% Mean
Jan 96.00 3.73 0.26 0.01 0.00 4.00 1.29
Feb 92.30 7.05 0.61 0.05 0.00 7.70 1.62
Mar 90.26 8.51 0.98 0.22 0.03 9.74 1.84
Apr 88.29 10.17 1.42 0.11 0.00 11.71 2.03
May 86.93 11.70 1.12 0.24 0.01 13.07 231
Jun 71.70 24.43 3.58 0.27 0.01 28.30 3.73
Jul 51.00 40.43 8.14 0.42 0.01 49.00 5.53
Aug 58.33 35.74 5.62 0.29 0.01 41.67 4.83
Sep 80.96 17.44 1.50 0.10 0.00 19.04 2.78
Oct 93.30 6.28 0.38 0.04 0.00 6.70 1.40
Nov 96.17 3.46 0.27 0.10 0.00 3.83 0.97
Dec 97.00 2.85 0.15 0.00 0.00 3.00 1.06
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Figure 4- Frequency percentage of Lancaster index in Jolfa Station (1990-2020).
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Figure 5- Chart of annual changes of the Lancaster index at Jolfa Weather Station (1990-2020).
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Figure 6-Jolfa land unit map.
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Table 2- Test results of Aras-Jolfa soil samples.

Depth (cm) Texture PH EC (ds/m) OC (%) (T.N.V) (%) Gypsum (%) SAR
0-30 sand 8.7 1.06 0.3 *
60-30 loamy sand 8.2 1.2 0.4 *
60-90 loamy sand 7.7 1.5 0.2 *
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Table 3- Results of wind tunnel test of soil samples collected from the land surface of Jolfa region.

Name of the Observed erosion threshold Computational erosion Sum of wind (kg/m*/min)
sample location  speed (m/s) threshold speed (m/s)
Aras-Jolfa 8 5.84 27.6
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Figure 7- The relationship between soil erosion rate and wind speed to measure wind erosion Aras-Jolfa region.
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Table 4- Percentage of monthly frequency of wind speed classes at Heris Weather Station (2008-2020).

Month <6 6-10 11-15 16-20 >20
Jan 91.49 6.21 2.08 0.17 0.04
Feb 91.34 6.32 1.92 0.37 0.05
Mar 79.88 13.13 5.29 1.36 0.34
Apr 78.66 15.65 5.20 0.44 0.04
May 80.94 14.74 3.85 0.48 0.00
Jun 84.95 12.32 2.60 0.09 0.05
Jul 86.14 12.89 0.88 0.09 0.00
Aug 89.36 10.01 0.58 0.04 0.00
Sep 90.59 7.59 1.59 0.18 0.05
Oct 90.53 6.60 2.49 0.39 0.00
Nov 96.07 3.21 0.67 0.04 0.00
Dec 94.40 4.12 1.27 0.21 0.00
% 88.10 9.19 2.34 0.32 0.05
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Figure 8- Chart of annual changes of the Lancaster index at Heris Weather Station (2008-2020).
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Figure 9- Map of the land units of ShushQom and Gildeer center.
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Table 5- The test results of SoshQom and Gildir soil samples.

Depth (cm) Texture PH EC (ds/m) OC (%) (T.N.V) (%)  Gypsum (%) SAR
0-30 silty clay 9.51 44.2 0.3 * * *
60-30 silty clay 9.28 21.5 0.12 * * *
60-90 clay 7.81 35.04 0.02 * * *
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Table 6- Wind tunnel test results of soil samples collected from the land surface of ShoshQom and Gildir.

Name of the sample Observed erosion threshold Computational erosion Sum of wind (kg/m2/min)
location speed (m/s) threshold speed (m/s)
ShoshQom and Gildir 8 8.69 3.73
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Figure 10-The relationship between soil erosion rate and wind speed to measure wind erosion
ShoshQom and Gildir region.
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Introduction and Goal

Dust is one of the environmental issues that affect air quality and pollution, human health, soil fertility, and
many social and environmental aspects of society. Wind erosion and sand dune movement have adverse
environmental consequences. Identifying factors affecting sand mobility and predicting their condition in
the future is necessary to control the wind erosion process. The purpose of this study is to identify and
monitor the sources of dust and quicksand in the Jolfa, ShushQom and Gildir areas.

Materials and Methods

Analyzing wind climate data, identifying the sources of fine dust production, measuring and monitoring
the production of dust and wind deposits were done using the RDD index. Also, the threshold speed and
intensity of wind erosion were measured using a wind tunnel device. In order to investigate the effect of
climate change, especially wind and rain, on the activity of sands and to predict the possibility of movement
of sand dunes and sand dunes and the dust caused by them, Lancaster’s global method was used.

Results and Discussion

The results of the Lancaster index showed that 10% of the statistical years were in an active state, which
corresponded to the years 1996, 2000 and 2001. Whereas, the immobility of sand dunes (inactive) accord-
ing to the Lancaster index has accounted for about 26% of the statistical years; 65% of the time in 2020,
sand dunes were in an active or sand-moving state at the top of the dunes. The lands of the Jolfa micropol-
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lution center are mainly formed by the type of gravelly and sloping fan-shaped debris, and the soils of
ShushQom and Gildir micropollution center are mainly a combination of mountains, hilly plains and
flood plains. The results of wind tunnel tests on soil samples collected from the land surface of the Jolfa
region showed that the erosion threshold of the collected sample is 8 m s-1.

Conclusions and Suggestions

According to the results of this research, abandoned rain fields, poor pastures, dry river beds and
seasonal stream, etc., in the presence of environmental factors and accompanied by adverse climatic
factors, are potential sources of dust and fine dust production, but the said lands in East Azarbaijan
province are scattered and in certain conditions and times, they can produce a significant amount of fine
dust.

Key words: Air quality and pollution, dust, human health, Lancaster method, RDD index
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Table 1- Characteristics of the weather stations of Kasilian representative watershed.

Station Elevation (m) Rainfall 2021(m.m)
Sangdeh 1350 863.88
Soudkola 1250 514.98
Darzikola 1300 650.26
Valikbon 1100 678.09
Valikchal 1500 854.24
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Table 2- Land management (P) values in different land uses.

Land use P value
Urban associated areas 0.4
Agriculture 0.7
Rangeland 0.6
Rock 1
Forest 0.1
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Figure 3- Monthly maps of the rainfall erosivity factor (R) (MJ mm ha™ h™") (2021)
in Kasilian representative Watershed.
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Figure 4- Soil erodibility factor (K) map (t h MJ" mm™) in Kasilian representative watershed.
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Figure 5- Topographic factor (LS) map in Kasilian representative watershed.
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Figure 6- Monthly maps of cover factor (C) (2021) in Kasilian representative watershed.
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Figure 8- Monthly soil erosion maps (tons per hectare per year) in Kasilian representative watershed.
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Figure 9- Seasonal (right) and annual (left) soil erosion maps (tons per hectare per year) in Kasilian representative
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Table 4- Results of the average monthly input factors of the RUSLE model in Kasilian representative watershed.

R

K

Year Month (MJ mm ha by (th MJ" mm™) LS C P
January 12.90 0.34
February 17.70 0.32
March 19.50 0.22
April 6.90 0.13
May 29.14 0.15
June 20.42 0.19

2021 July 34.54 0.02 15.59 017 0.26
August 42.66 0.19
September 30.94 0.20
October 33.04 0.31
November 31.52 0.36
December 20.70 0.37
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Extended Abstract

Introduction and Goal

One of the most common types of soil degradation is soil erosion under the influence of rain and
runoff factors. Soil erosion reduces the quality of the soil in the place of erosion, and also the sediment
resulting from erosion causes problems inside and outside the watershed. Due to the high cost of
measuring soil erosion and sediment yield, various models have been developed to estimate the intensity
of these variables in different spatial and temporal scales. Among these, the revised universal soil loss
equation (RUSLE) has been widely used in all parts of the world for reasons including the availability
of data required for model input factors and the possibility of implementing it in a distributed format.
Materials and Methods

The present study was conducted in order to estimate soil erosion using the RUSLE model on a monthly
scale for 2021 in the Kasilian Watershed. First, a distribution map of the five factors of the RUSLE
model was prepared. Since the variables of vegetation cover and precipitation have a significant change
on a monthly scale, therefore, the temporal changes of the mentioned factors lead to the dynamics of the
watershed system and the monthly changes of soil erosion. Furthermore, soil erodibility factors,
topography and land management were considered as static factors. Finally, the five factors of the model
were multiplied together in Arc GIS software and erosion distribution maps were prepared on monthly,
seasonal and annual scales.
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Results and Discussion

According to the monthly, seasonal and annual distribution maps of soil erosion, the highest and
lowest monthly soil erosion occurred in November and April with values of 1.13 and 0.13 tons per hectare,
respectively. Also, the average intensity of soil erosion in spring, summer, autumn and winter seasons was
1.32,2.74, 2.99 and 1.52 tons per hectare respectively. Therefore, spring and winter seasons respectively
had the least and autumn and summer seasons had the highest Contribution in the annual soil erosion. It
can also be said that more soil erosion has occurred in the second half of the year compared to the first half.
Finally, the average intensity of soil erosion in the Kasilian Watershed was estimated at 8.56 tons per
hectare per year.

Conclusion and Suggestions

The results showed that a large part of the study watershed has low erosion and only the steep slopes,
especially with low vegetation, including rangelands and abandoned agricultural lands, are prone to
accelerated soil erosion. Specifically, soil erosion has increased due to the conversion of forest and
rangeland into agricultural and orchard and even residential land. Finally, it is suggested to prevent the land
use change by using land management solutions and soil conservation measures, especially in high slopes.

Key Words: Distributed models, land use change, RUSLE model, soil conservation, soil erodibility
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Table 1- Hydrological characteristics in the study area.

Variables Mean Standard deviation Median Minimum Maximum Skewness Kurt
Runoff 30.82 61.44 11.84 1 423.26 4.37 21.39
precipitation 16.77 36.19 0.01 0 197.92 2.98 9.35
Temperature 27.50 6.10 27.85 15.75 36.50 -0.21 -1.40
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Figure 1- The location of the study area and station (Minab Watershed).
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Table 2- SPI/SRI classification for different weather conditions.

Class SPI/SRI
extreme wet SPI (SRI) >2
severe wet 1.5<SPI (SRI) <2
moderate wet I1<SPI (SRI) <1.5
mild wet 0.5<SPI (SRI) <1
normal -0.5<SPI (SRI) <0.5
mild drought 0 <SPI(SRI) <-0.5

moderate drought
severe drought
extreme drought

1< SPI (SRI) < -1.5
-1.5 < SPI(SRI) < -2
SPI (SRI) < -2
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Table 3- The results of IHACRES model calibration during the period 1989-2010.
2

Index NSE RMSE R
Coefficient 0.81 0.52 0.83
250 60 b
(a) ——— Obs. Stream. (cumecs) ~ ====- Mod. Stream. (cumecs) @ () Obs. Stream. (cumecs) ===+ Mod. Stream. (cumecs)
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Figure 2- Observed and simulated discharge during calibration(a) and validation (b) period.
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Figure 3- Calibration and validation of the LARS-WG model for precipitation data, a: calibration period and b:
validation period, temperature c: calibration period and d: validation period.
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Table 4- Average monthly changes in precipitation, temperature and runoff for each of the scenarios in the

future period of 2021-2040 compared to the base period.

Variable Scenarios Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
SSP-1-2.6 -0.28 -0.04  -0.49 -1.93 -6.21 0.86 0.98 0.99 084  -0.61 -20.70 -6.98
Precipitation SSP-3-7.5 -0.52 -0.02 0.09 =229 -2.60 0.87 0.99 0.96 0.98 0.21 -133.37  -26.42
SSP-5-8.5 -0.28 -0.04  -049  -1.93 -6.21 0.86 0.98 0.99 0.84  -0.61 -20.70 -6.98
SSP-1-2.6 0.34 0.42 0.35 0.23 0.06 0.01 0.03 0.02 0.40 0.47 0.43 0.28
SSP-3-7.5 0.25 0.36 0.29 0.17 0.01 0.04 0.02 0.07 0.43 0.50 0.45 0.32
Temperature SSP-5-8.5 0.23 0.34 0.27 0.16 0.01 0.05 0.03 0.08 0.43 0.50 0.46 0.33
SSP-1-2.6 -0.34  -044  -034  -0.21 -0.04  -0.05 -0.17 -022 041 -0.50 -0.48 -0.37
SSP-3-7.5 -0.35 -0.44  -0.36 -0.22 -0.05 -0.05 -0.15 -020 041 -0.50 -0.48 -0.37
Streamflow SSP-5-8.5 -0.23 -0.34  -0.27 -0.16  -0.01 0.05 0.03 0.08 0.43 -0.50 -0.46 -0.33
1-2.6-SSP SSP-3-7.5 SSP-5-8.5
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Figure 4- Changes in precipitation, temperature and runoff in the upcoming period of 2021-2040
under the scenario SSP-1-2.6, SSP-3-7.5, SSP-5-8.5.
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Figure 5-Temporal variation of SPI-12 during historical period and 2021-2040 using SSP 1-2.6 (a), (b) SSP 3-4.5
and (c¢) SSP5-8.5 scenarios.
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Figure 6- Frequency of drought in each drought descriptive class category (N: normal; EW: very severe

drought; SW: severe drought; MW: moderate drought; MOW: mild drought; MOD: mild drought; MD:
moderate drought; SD: severe drought; SD: severe drought) during historical and future periods.
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Figure 7- Meteorological drought characteristics in basis and future period a: severity and
duration, b: magnitude and peak.
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Figure 9- Frequency of hydrological drought in each drought/drought descriptive class category (N: normal;
EW: very severe drought; SW: severe drought; MW: moderate drought; MOW: mild drought; MOD: mild
drought; MD: moderate drought; SD : severe drought; SD: severe drought).
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Extended Abétraclt

Introduction and Goal

The phenomenon of climate change is the reason for the continued change of the climate pattern in
the future in 2016, the Intergovernmental Panel on Climate Change, with the cooperation of various
research centers around the world, has started compiling the sixth climate change assessment report
CMIP(6). Due to the low spatial resolution of the output of GCM models, it is not appropriate to use
them to evaluate the effect of climate change on a local scale. Consequently, it is necessary to scale
the output of these models for regional studies using appropriate models or methods. One of the most
important effects of climate change is the impact on rainfall and runoff in the watershed, which is
effective on meteorological and hydrological droughts. One of the famous rainfall-runoff models that
do not require a lot of input data is IHACRES. Researchers have welcomed its use in the last decade.
The purpose of this research is to investigate the effects of climate change on meteorological and
hydrological drought in the Minab Dam watershed.

Materials and Methods

In this study, climatic and hydrological data related to the region including daily precipitation, mean
daily temperature and mean daily discharge were used to model and simulate the daily discharge
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of the Minab watershed during the statistical period of 1989 to 2018. From the Canadian model of
the sixth report and three climate change scenarios SSP-1-2.5, SSP-3-7.5 and SSP-5-8.5, from the
IHACRES model for predicting river flow for the future period from 2019 to 2040 and from the
LARS-model WGwasusedformicroscaleprecipitationandtemperature. The Standardized Rainfall/Runoft
Index (SPI/SRI) was used to study the drought. To analyze the drought trend and its characteristics, the
Mann-Kendall test was utilized in both baseline and future periods.

Results and Discussion

Using the mentioned data, the runoff was calibrated using the [HACRES model. After the proper
performance of the model in the calibration stage, the model was verified and predicted using
three scenarios of the sixth report of runoff for a period in the future. Then, SPI, SRI, and drought
characteristics (severity, duration, magnitude, and peak) were estimated for the past and future periods,
and their changes compared to the future period. The results showed that the trend of precipitation
changes in all three scenarios decreased in autumn and winter.

Also, by using three scenarios, it was found that the most changes in the observation period were
related to November. Also, regarding the flow of the river, its trend is decreasing due to the decrease
of precipitation and these changes are mostly related to the autumn and winter seasons (up to 49%
decrease), but its changes in the summer season have an increasing trend compared to the base period.
In general, the trend of changes in precipitation and discharge in the entire period has an increasing
slope. Investigating the effect of climate and meteorological drought in the study area showed that the
hydrological and meteorological drought values have been increasing in the past, but in the future, in
most scenarios, the drought trend is decreasing, which generally lacks a statistically significant trend. It
is also clearly visible in the characteristics of drought.

Conclusion and Suggestions

Considering the regional changes of drought caused by global climate changes, considering
different combinations of scenarios can be useful for early warning of drought as well as water resources
management planning. In general, the conditions of drought management and forecasting in many parts
of Iran, especially in arid and semi-arid regions, are currently far from the ideal situation. Therefore,
it is necessary to be prepared to deal with it. Therefore, in severe droughts, the use of climate change
models to predict future conditions can be very useful in evaluating the ability to provide water and the
need for auxiliary water sources.

Keywords: Downscaled, Minab watershed, Precipitation-runoff model, Sixth climate report, Standardized
precipitation/runoff index
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Figure 1- Position of study area and evaporation monitoring stations.
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Table 1- Regression equations of evaporation to each month in the study area.

No  Month (In Persian) Month

Regression equation R’

1 Mehr September
2 Aban October
3 Azar November
4 Dey December
5 Bahman January
6 Esfand February
7 Farvardin March

8 Ordibehesht April

9 Khordad May
10 Tir June
11 Moradd July
12 Shahrivar August

y = —0.0169x + 251.16 0.915
y = —0.0063x + 139.05 0.998
y =—0.0031x + 79.29 0.948
y = —0.0071x + 75.545 0.819
y =—0.0181x + 113.38 0.875
y = —0.0151x + 153.51 0.922
y = —0.0166x + 203.13 0.996
y = —0.0574x + 347.53 0.969
y = —0.0663x + 468.48 0.996
y = —0.0364x + 440.41 0.943
y = —0.0349x + 408.24 0.891
y = —0.0593x + 412.71 0.959

Mehr (mm) Aban (mm)

o High : 217.4 o High': 126.4

s

B yon20s

Azar (mm)

o Tigh : 731

Dey (mm)

o High': 613

W0 Low:54.7

Bahman (mm) Fsfand (mm)

o High: 772

o High £ 123.3
02

- Low : 109.2

Farvardin (mm)
{ome) Ordibehesht (mm)

o igh £ 1699 s High : 232,902

Low: 1544 Tow : 179,118

Khordad (mm) Tir (mm)

Mordad (mm) Shahrivar (mm)

e High : 336.1 s High': 367.7 e High': 3385 I-'""’J" 2942
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N 4
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S

oadandlle diliw 30 i Alblo (pSleo (g yiw y Aiaiti Y S
Figure 2- A raster map of Monthly average evaporation in study area.
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Extended Abstract

Introduction and Goal

Evaporation is one of the important parameters in hydrology that plays a significant role in the water
cycle. This parameter, in addition to various spatial distributions, with having altitude distribution
causes the complexity of evaporation modeling The aim of this research is to present a new approach
for spatio-temporal modeling of evaporation changes, which can be used in rain-runoff models.
Materials and Methods

In order to carry out this research, monthly evaporation data over a 20-years period (2002-2021) were
used from the Maroun evaporation monitoring station located in the Paskouhak catchment, 27 km
west of Shiraz, as well as three stations surrounding Paskouhak catchment including Shiraz, Ghalat,
and Dasht Arjan stations. Initially, by using regression modeling and determining the relationship
between evaporation and elevation above sea level for each month, monthly evaporation raster
maps were drawn for the study area. Then, using the proposed approach of using the ratio equations
method, the initial spatio-temporal model of evaporation changes was prepared. Due to the dynamic
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nature and sensitivity of the evaporation parameter, the impact of various factors on the intensity of
evaporation was simulated and the initial raster maps were corrected to a large extent. For this purpose,
correction coefficients obtained in the form of raster maps or numerical coefficients were used. These
coefficients included the correction coefficient of evaporation intensity due to the ratio of water depth at the
target surface to the water depth in the evaporation pan, the effect of different days of the year on the
conversion coefficient of the evaporation pan, and the correction coefficient based on changes in
elevation from the ground surface. All stages of the research were performed in the SNAP and
MATLARB software. Finally, the final result was obtained in the ArcGIS software.

Results and Discussion

The results showed that using the linear regression model and elevation parameters above sea
level, it is possible to obtain the spatial distribution of evaporation with high accuracy (R2=0.81 in
December and R2=0.99 in March and October) in the form of a regular pixel grid (in this study 100 m2). In
addition, the final spatio-temporal distribution model of evaporation showed that there is a noticeable
difference between the results of the initial and the final evaporation models in some areas of the study
region (pixels). This highlights the need for more corrective coefficients.

Conclusion and Suggestions

In this study, using the proposed approach, it is possible to model the spatiotemporal distribution of
evaporation in the study area at time steps corresponding to the time series of data available at the
evaporation monitoring stations. It is recommended to apply this model under various climatic and
topographic conditions and to evaluate its results.

Keywords: Class A Pan Evaporation, Correction Coefficient, Evaporation modelling, Paskouhak catchment
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Fig 1- Geographic location of the study area.
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Kaeis and Ghaleh seyed moghim villages.

Ghale seyed moghim Khaeis Vil(l)age
Job Abbreviated names Job Abbreviated names of
of the stakeholders the stakeholders

Farmer Ba-F Farmer F.ma 1
Farmer Ba-M Farmer A.ma 2
Farmer Ba-K Farmer M.sh 3
Farmer Ss-Re Farmer ach-AL 4
Farmer Ba-N Farmer mi-AL S
Farmer Ba-L Farmer Bo-S 6
Farmer Mn-E Farmer mo-H 7
Rancher Ka. b Farmer AK.ba 8
Rancher Kay. b Farmer AK.par 9
Rancher F.b Farmer R.mil 10
Rancher P.b Rancher m-Ha 11
Rancher B-M Rancher m-Mt 12
Rancher AL.mar Rancher Ma--Z 13
Rancher Hos.ach Rancher Ba-G 14

Rancher Fa-M 15

Rancher Da-E 16

Rancher Iz-Ha 17

Rancher iz-Hab 18
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1 - Network Density

2- Network Size

3 -Network Centralization
4 - Reciprocity

5 - Transitivity

6 - Geodesic Distance

7 - Core - Periphery
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Table 2- The values of density and size indicators in the network of local stakeholders of water and soil resources.

. : . . Number of . Ecological
/Densit
ensity Size Total expected ties stakeholders tie boundary
67 204 306 18 Trust
Khaeis
46 140 306 18 Participation
76 138 182 14 Trust Ghale seyed
54 99 182 14 Participation moghim
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Table 3- The values of centralization index in the network of local stakeholders of water and soil resources.

Network indegree Network outdegree Number of ) .
/. centralization /. centralization stakeholders tie Ecological boundary
27.75 26.51 18 Trust
Khaeis
28.65 2741 18 Participation
16.10 12.78 14 Trust
Ghale seyed moghim
17.40 17.40 14 Participation
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Table 4- The values of reciprocity and transitivit indicators in the network of local stakeholders of water and soil

resources.
/Transitivity /Reciprocity Number of tie Ecological boundary
stakeholders
83.43 87.33 18 Trust
Khaeis
79.41 85.51 18 Participation
100 100 14 Trust
Ghale seyed moghim
98.35 98.90 14 Participation
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Table 5- The value of average geodesic distance index in trust and participation network of Khaeis local stakeholders.

Participation Trust
Average geodesic Geodesic Average geodesic Geodesic
distance Frequency ~ Number distance distance Frequency Number distance
0.9 275 1 0.92 281 1
1.10 1.08
0.1 31 2 0.02 25 2
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Table 6- The value of average geodesic distance index in trust and participation network of Gale seyed moghim local

stakeholders.
Participation Trust
Average geodesic Geodesic Average geodesic Geodesic
distance Frequency  Number distance distance Frequency Number distance
0.99 181 1
1.01 1 100 182 1
0.1 1 2
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Table 7- Density in subgroups of core and periphery actors of the local network stakeholders

Density of periphery Density of core
/stakeholders /. stakeholders tie Ecological boundary
45 90 Trust
24 70 Participation Khaeis
63 99 Trust
45 90 Participation Ghale seyed moghim
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Table 8- Core and peripheral actors of trust and participation ties in the network of local stakehoders of Khaeis and
Ghale seyed moghim.

Ghale seyed moghim Khaeis
participation Trust participation Trust
periphery core periphery core periphery core periphery core
stakeholders stakeholders stakeholders stakeholders stakeholders stakeholders stakeholders stakeholders

Ka. b Hos.ach F.b Ka. b Ma--Z m -Ha Ma--Z m-Ha
kay. b Ba-F P.b kay. b Fa-M m-Mt Ba-G m-Mt
F.b Ba-M B-M Hos.ach Da-E Ba-G Fa-M Iz-Ha
P.b Ba-K AL.mar Ba-F M.sh Iz-Ha Da-E iz-Hab

B-M Ss-Re Ss-Re Ba-M ach-AL iz-Hab M.sh F.ma

AL.mar Ba-N Ba-K mi-AL F.ma ach-AL A.ma
Ba-N Ba-L Bo-S A.ma mi-AL AK.ba
Ba-L Mn-E mo-H R.mil Bo-S AK.par
Mn-E AK.ba mo-H R.mil

AK.par
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Table 9- The density and size of the relationship network in the network of local beneficiaries
of Khaiz and Ghale Seyed moghim.

Total ties Existed ties /Density Ecological boundary
147 70 48 Khaeis
74 30 41 Ghale seyed moghim
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Table 10- Correlation of different tie in the network of local stakeholders of Khaiz and
Ghale seyed moghim village.

Ghale seyed moghim Khaeis
Participation Trust Relationship Participation Trust Relationship Tie
0.36 0.44 0.54 0.49 Relationship
0.79 0.44 0.88 0.49 Trust
0.79 0.36 0.88 0.54 Participation
G100y 5o Jlad &5 jLlie 4y Lles o 81 slaze] sl Bgm Ol (Son 83051 Ve Joao bl ol 5

ol ol XSl slesel oS (S:Lm\i,._w 4 094y

G5 Al 9 S
ol @le S it gin SO 5l )l o e 45 Sl
55551 il oo dgame 1 5l ool wl g ol as_ils
aS AShayoa i ion (610 o e a8l sl ol 3
Wb aalss mie o 609l 5 Jlss e plal
S ) in sl ol Ayt 010 o s ST S o
sl iz e slasS g SaSo b el
e (VY St 5 ,3) 35 e 5,5
alllae (rsbs plie 25, e g e bl oo
5 iol) ol LSS s sladlnl, oLl
SBaS il g 325 pmizman (V- TY o) San
5 oS i o5 ) Ken dalllas (gl ) sio ) clois]
3209 Oy5l oo o2l Al o )] KiiS le slaolas
alie ()10 0 0 A jolaie cpl s (Y- V- o] Sen g
o peie S Al g 50 lS Glins 99 0 S5 O

S g ol Gl e o o8 e g slexel
ol 5yl 9 (£V (5 loline grlans 40) 7AA 505 sliws,
dg2g dleiel Waw )], X —2aS b ST 50 Lo 09
S \lie 0o b pog—w 90 ZAA Jlazst 4y ol a_sls
olazel b aiglingm Wawm ,o ojlsl ol .ciils wnles
Gobloe e 10) 70F 4 /¥ Cli g oS Lie g
5 Bdisn (Son rizmen S5 Lo gie o (/)
39 Hleo (Sion 83l gy /00 ¥ (5 ol
dald gliwg, o KauS ALl jo 8 jlive g dloiel Wgw
OIS Ol ST einlnl 05 (AYR) 0L oo 9o
Ol 2V Jlazl s ool a_ils g9 sleiiel Wigu
ilo valeS gz g ju CS Lo Wgw LS iS g0 )
B9 o[ 0¥ (5 loline haw ;0 Mg 90 ! (Ko
slazel 5 (guiglinesx sladigy ol S—wuon 85l
S Hlie g (gigling> 5 (o/2 0¥ (g lolixe o 0)
o i dlelw ol o (10 VA (g lolias mla s y0)
Obe 8L ie Jol o5 a5 Sl 5log s /Y7 5 /FF
3O Qg (sl ol by sl slazel 1o o o
09 0,5 @ ol 3l yle sleiel gy o gdy il

O



VFaY ,g‘lg SFY ua”l.g ‘sb)w & ‘5::,1.«.;3 JY 50,y9°

55 15 85Il am o LalS 55 1 5 e (slaoyl 3
S 5 $9° Gigm oolul » &Sl Wig 4SS
a8l (plog o lews g wlieo pufie s anld liwg, jo
S 51 655 e o] Kt Cuadge a5 ol (pl Boims ylid
5 PL8 09 05 [l Sl A D )0 3985 9 s
J5 oS e alul A S W S 5,15 (YY) oS
bl 2 Qb 5o &5y )10 0 00 (IS5 Lbe AL
e 833l g 09y stplie 31l S99 (9,0 Soign
L aS 09 lawgio Sl 50 (535 50 ()] K28 354
(e )S Cymizred Cal Ll oo iogh ol slaazdly
0 ygbiie Al 5o 35 503 L& (Y- V)) (], e 5 ()
el gy gl pulal p 050 S dnlons | o poliS
S (59,0 Sodigs S el 0yglive Cawlyz 0 AL (o
SlgS )3 S8l 50 (29 (o slaisn 35 55 )
0 yglino Sl A ;5 g 092 o] iy 5l e 0y5liee
Sor SBNgn ;3 & 3 103 risred O wSe
6 yoS 83105l w0 ygline @)l g e wlgs 0 Wign 90 o 0
aS el Fgy0 ladgn wlal 1 35 i bauslas o
P (295 (Kot g (Sinlod sa1850L4 g9d90 (0

gy aS
2 gy arld ol e sll v a > b
5 olazel sladisn 4o 5 oo dasllas e slosll
i 8 e 5 olazel 351 45 S ol oo oS Lo
S5l A8 95 52 )3 laabail, (sl 351wl 5 0
dibie S 5 ol glie (35 e o pae bl b 505
Ceoglie cudls JUaml g5 o ¢ opizmen 0,5 Jop—ud |,
b g Sl g (Sl ou lld o 4SS pled
Sloads Cods 295 A a0 3] Gladigy
&S eSS Q\g&'sa 9 Q.ﬂ 3 ae—sls Gr_..oL;.,o LS)“A:'.L.L 9

>l g aidpdy merdy dalaie jo ol 3 5 laca
6550 5 axdly il elanz] &ylo pes ooyl iy ilons
LS 5 ol b Sl g)lo e S e 5 32,800
oAl Celodg Lzl BB S dise 5 oloy parass
ailes juo oleiel g o5 Lt glaaig, Su3b Ll
oo Qe dxld g 30l Glaling) )0 (Sog—wgs jals
995 O3k b Al Jola e, cnlilogr okl
Gyl gl olisl ool sy ol o Q—I Caglie
olyo (6 i Codidgn b 5 (&5l o pe w8
551l fyogs yids aS 5 S B 18 (Y0 V) e 0y
ool ;5 g (Sog—wsd 5 (Su8b sl glavisy
Pl iEse &5 e Cupae GGl Lleg 5 (3ye
laaidl b as s 5l pal 3 iy, (3o plola b sl
3031 5 LA S0 g | el Ll jpm g3 o
QB w3150 ()15 00 (sloizl AL Lo (VYY)
SRggd sloasli il as wo ST ()15 5 (o2

v &
U’/'V{’(ﬂ(ﬂ’}
. ®

B kil Julow 5l easlissds b ulul 3 b
95,0 0 sddadlllas slalllow S g T ol ls po g0
Sl Wgy o515 9 3k slediel Wgy o515 L
St A o515 Az y2 a5 iS5 ol elol 209 Lawgie
Olgies 35 waly> iy 5 eleta] (Kien wil
by, SI g ol mlis 0)l0 po e 80— )5 28
Sisas ksl celaiz] S5 ran 851l o0 _Saxlllas
bogie gl ;o &8l Wigm (wlal g 0k sleiel
SN i s Al 4 4z g3 Lol 2 G938l 0
L el b ol oo (eloizl dlo o b eloz
TS ke gk @l 9,5 (o))l g 5 0L
S i G e b bLs o 55 (YY) ol il g
Leal o loasdly ol b Lud iz les uul 5o O wlie
Bl yos agliie b 5 (Vo Vo) 05 g Lrlasliogs oo
e o ppae b LLS,1 50 s SUsS (glnog 5 claza]
slazel aS sz 05,5 loiml Lo, oS auzdly o O
9,005 S Y IS v b (6 i =S Lt
SLXgn o515 b ail po b 50 g i o)
e S Al 5 50lS (laling) ;o o5, L e 5 Sloze]
ALl (o S lis g sleiel sloaign @515 aS olo lis
5l RS A Sl iy eelle dpw AalB Gl SCasS
02381 i slezel &ilge (52 CS g0 9,00l o5
(FVE e 5 ols 55T ol ) Cl &5 e
b slaiel sladign ;o ion o153 2925 Joe
CS 5l 5 (6,508 (ot S axld (gliwg, ol KisS
S5z ol qlie 5l 6ylo e e 50 Loyl s 55 (5 it
S 5 Ol 0 s Al (S 4zl o 5 Sl
3 ool dmwgi 5o (5 ) Lie slac b g o

Sy 5,138 56
&S )Lie g obotiel Lo 35 505 (APl @l (o) 2
ool 2 55 505 a8 09y (1 Sl 1o o g 8 IS 50
b S i g olezel ladign jo F9,0 Loy
dulio )0 pufie s anld gLy )0 &5 line Wiy 5
B sbar 28l pnlBleS i Sgre sladion L
290 ($9)° 9 Sorm SLdNan 35 o5 420 bl
5 4SS 55 1) sladel Gl o Cundg aS CaS lgi oo
S 3 yed) oleiel (i b anlie )0 (g0 sboisy
g Sbesel 2353 (rizmen 09r e (Som sladion 5o
oS yo el gy (655 50 ubm sl e o8l
sl i (g i o, KasS Lo e oS lie g olexel
! 53 S BT (Ve V) (Dl gl b L —
OIS A )0 S 5B (e Wl oo a2 L
Srisss 55 635y oSS ol 35 a3 il e
S5 St Bl (P9 Slosign b awlie )3 (590
15 koSl Uil ey 5 el (glala_uly slaakal,

W



U’/’/TU’ f&}?

Ll o oo b adiled co (g i oy b oo s
oz diwd sl yiomen g oleel byl g aiil
Ohlen 5 Gby3 b walys plxil 6 51aS oy L
30 e glrasals (o5luaiailes —imgh 0 (YY)
23,8 ) il s S oy n |y O Gl 0
3o oa B p) 2 sloog S Hloe S 50955 Aol 55l
wolosl iol38l by adly plas o i S 7,k (ol 2
S i g olesel 505 o iy Soles o S
Ll yo (g3 ol sloaidl bl (ol og o] o)lee
Copde (&S live Ol | dswgs (Y2 YY) codlul !
5 8l rals jo5e aslis 55l ( Lhjsel )b (5=
D Fra e

Glpl ssleixl &b s S g oo plowl
Mju‘)ua&»o_alﬁuhw 5o Lgo)g)lS)L:_mg
WlgS g0 o 5l 4 g ] L:aoi Oleo slrakal,
S5l Co e Ab sz b 0 (oot S
sanlyd gl eladl o 5l LS g, cplsl asl ansls
9 ul)b);o).e; RSJ.M: )t}l_w GMMJL: L_,}.«S)Lm.n w).a.\.n
\) Q] Q|9.':.3 iy S sll_..uL».m L@QT ul...a kgl.:ac\.im.l) &g
4 Oy Oloj 9 )5)lgeR o B ols D90y 9 o gl
6‘)4 9 L._w‘) Q"‘ )o 09_....' )pr d.u).b 9 ).»01455 dd.ib
S i g oleiel gladign bl gl p 1) (g5 e
5 el GBS 615 2 b rizren 55 Grg—i5
3.....9) 9 Lo |) OMT 099-34.‘ bLo...C‘ 9 US)LM ‘5795).1
2,5 w2l 3 1) (L TasS i ax e oS L i g oleel
S ol &l 10 10 50 soaS o o yuioren
ey ykieds 9SUsS Sloj sls fad o a_dhis
p gl cdls peyl 5 gouds X aaS s Jleasl
D ploil ¢ 25l Co e sladali

S g O @lie 5 ) Uie Co o 3 doxe o SuisS osloial 88 Julow

9 uL».v d‘ﬁ l_ﬁbo)‘.h‘ U"‘ 090 ‘E_HJH ‘;.JL‘JLQ.H‘ 9
g diwly ol 5o aitass JToas] ladign o anslys
Sladigs azsliz a5 WS (515 55 (V- ) LS
Sl )l Jdods wasl a_sls 0s>9 (55558 C’_CLQ.Q‘
5 Jols 4 ymmie o) )35 j0 a5 il vl 0e>
Yol g olbls ) as o4 o1 S5k adlaie 1o el o
S35 o OIS 09,5 25 53 &5 )l g olasiel (slacisy
6&"\39:2-3. r"S‘)" o M;JS..» Lg).'a'oa).';mf C‘L"‘“ 3
80,2 10 (635 yo ol XS le o &S i g sloiel
Ol )3 ojlasl cl g 392 0k 3 )l by
OS5 awgia b o8 jals lius) (Sgelim
A8 5T olsl a8 ol lois seda Liagh onl @l
W09 (635 yo O,RASS slwog S 5 5o At a5
0S5 9 S bl cnl o (gelrm o)Xt a5
) Soelm OISasS (Gnl opcnlil 0gd oo (oloxz
oL g (cor) aiil a bl o8 0 oS L
Oliyal—is auzdl o 3 (Y27 )) )62 g od (VA
35 0 ;0 085 lee Ldaigy obj o515 il b Lol
Lmls ol aly oS S e ladign g Wog
slaoslasl Lolul 5ol bl oo imghy ol (sloaisl
509 eoblae Coxdg ;o (XS Ol (LS
Copde b)) o Soles 5 o5l olael o 5
ol 35lasl a5’ Sl 5l o wl S5 O mle sk
g olazel g 90 2 )0 g puie duw dxld 0 S 50455
Aald jo ol 8l S lgi co 09 sl S oS L ie



Vfey }g‘-j, SFY u“'ﬁ 60)@3 &Y db)w JY 50,y9°

Aubin D, Riche C, Water VV, Jeunesse 1. 2019.

U’/'/TU’ f&}}

mhwm/116668

The adaptive capacity of local water basin Bodin O, Crona B. 2009. The role of social

authorities to climate change: The Thau la-
goon basin in France. Science of The Total
Environment, 651 p, Part 2: 2013-2023.
doi: 10.1016/j.scitotenv.2018.10.078.
Abdollah Najafabadi H, Shabani Shahreza

networks in natural resource governance:
what relational patterns make a difference?
Global Environmental Change, 19(3):
366- 374. https://doi.org/10.1016/j.gloenv-
cha.2009.05.002

AM, Nourian najafabadi M, Jahangir N. Bodin O, Garcia MM, Robins G. 2020. Rec-

2017. Examining the role of public partici-
pation in sustainable urban development.
Proceedings of the International Confer-
ence on Contemporary Iran in Civil Engi-
neering, Architecture and Urban Develop-
ment, 16 August, Tehran, Iran, 1719 p. (In
Persian).

Ahmadi R, Heydari Q, Rastgar S, Moham-
madi Kangrani H. 2022. Comparison of

onciling conflict and cooperation in envi-
ronmental governance: A Social Network
Perspective. Annual Review of Environ-
ment and Resources, 45(1): 471-495.
https://doi.org/10.1146/annurev-envi-
ron-011020-064352.Borgatti SP, Everett
MG, Freeman LC. 2002. Ucinet 6 for win-
dows: Software for social network analy-
sis. Harvard, MA: Analytic Technologies.

structural indicators of social networks of Cho SW, Allred SB, Stedman R. 2024. The

ranchers participation in summer rangeland
management systems delarstaq, Amol. Ira-
nian Journal of Forest and Range Protec-
tion Research, 19(2): 212-230. (In Persian).

social fabric of watershed management:
Comparison of citizen-based and agency-
based organizations. Water, 16(1):111.
https://doi.org/10.3390/w16010111

20.1001.1.17350859.1400.19.2.2.1. Darvishi A, Fakheran S, Yousefi M, Ghorbani

Alipour P, Zahedi M, SHiyaei M. 2009. Trust
and partnership (Studying the relation-
ship between trust and social participation
in Tehran). Iranian Journal of Sociology,
10(2): 109-135. (In Persian). 20.1001.1.17

M, Ahadi, M. 2022. Social network anal-
ysis for planning and environmental co-
management. Environmental Researches,
13(25): 151-165. (In Persian). 20.1001.1.2
0089597.1401.13.25.9.0

351901.1388.10.2.5.9. Ebrahimi Azarkharan F, Ghorbani M, Sala-

Barnes-Mauthe M, Allen SD, Gray SA, Leung
PS. 2013. The influence of ethnic diversity
on social network structure in a common-
pool resource system: implication for col-
laborative management. Ecology and So-
ciety, 18(1): 23. http://dx.doi.org/10.5751/
ES-05295-180123

Basati H, Poursaeid A, Allahyari MS, Es-

jegheh A, Mohseni Saravi M. 2014. Social
network analysis of local stakeholders in
action plan for water resources co-manage-
ment (Case study: Jajrood River in Latian
Watershed, Darbandsar Village). Iran-Wa-
tershed Management Science and Engi-
neering, 8(25): 47-56. (In Persian). 20.100
1.1.20089554.1393.8.25.1.0

hraghi Samani R, Chaharsoqi Amin H. Firuozpoor M, Erfanzadeh R, Ghorbani

2019. Social network analysis of local wa-
ter user associations’ actors: evidence from
Iran. Meteorology Hydrology and Water
Management, 8(1): 91-97. DOI:10.26491/

Vs

M, Rasekhi S. Social network analy-
sis and structural scheme of social rela-
tion among rangeland stakeholders (Case
study: Takor Village, Noor). Journal of



U’/';/'.{,Tu’fjﬁj

Rangeland, 3(9): 244-254. (In Persian).
20.1001.1.20080891.1394.9.3.4.1

Folke C, Colding J. 2003. Navigating social-
ecological systems: Building resilience for
complexity and change, Uk: Cambridge
University Press.

Gatt K. 2016. Social network analysis as a
tool for improved water governance in
Malta. International Journal of Society Sys-
tems Science, 8(2): 131-154. DOI:10.1504/
1JSSS.2016.077013

Ghorbani M, Azarnivand H, Mehrabi AA,
Bastani S, Jafari M, Nayebi H. 2013. So-
cial network analysis: A new approach in
policy-making and planning of natural re-
sources co-management. Journal of Natu-
ral Environment, Iranian Journal of Natural
Resources, 65(4): 553-568. (In Persian).
https://doi.org/10.22059/jrwm.2012.32053

Ghorbani F, Behboudi D, Zarghami M. 2022.
Participatory water resources management
strategy: Institutional analysis and collec-
tive action approach (Sahand Dam Down-
stream). Water and Irrigation Management,
12(1): 121-137. (In Persian). 10.22059/
jwim.2022.333694.943

Ghorbani M, Rasekhi S, Karami A. 2017.
Analysis of structural characteristics of so-
cial capital in society oriented rural manage-
ment establishment (Aliabad Hashtsadmetri
Village, Rigan District, Kerman Province).
Journal of Rural Research, 8(2): 228-241.
(In Persian). 10.22059/jrur.2017.62673

Ghorbani M, Azadi H. 2021. A Social-relation-
al approach for analyzing trust and collabo-
ration networks as preconditions for range-
land comanagement. Rangeland Ecology
and Management, 75: 170-184. https://doi.
org/10.1016/j.rama.2020.10.008

Goonetilleke A, Vithanage M. 2017. Water re-
sources management: Innovation and chal-
lenges in a changing world. water, 9(4): 281.
https://doi.org/10.3390/w9040281

Hajati N, Arghan A, Mansouri A. 2015. The
role of regional planning in the sustain-

S g O @lie 5 ) Uie Co o 3 doxe o SuisS osloial 88 Julow

able development of water resources (with
emphasis on aspects of integrated manage-
ment). Proceedings of the National Confer-
ence on Water Crisis in Iran and the Middle
East, 15 February, Shiraz, Iran, 1507 p. (In
Persian).

Hanneman RA, Riddle M. 2005. Introduction
to social network methods. California: Uni-
versity of California Riverside.

Hoseini M, Golkarian A. 2019. Social network
analysis of local stakeholders in Governance
of water resources (Case study: Watershed
of Kharve Olya - Neyshabur City). Jour-
nal of Range and Watershed Managment,
72(3): 683-698. (In Persian). doi: 10.22059/
jrwm.2019.223139.1086

Islami 1. 2020. Assessment of the network
of social trust structures based on network
analysis method: study of local stakehold-
ers of rangelands - Yazd Province. Journal
of Rural Research, 11(3): 454-465. (In Per-
sian). 10.22059/jrur.2020.288516.1399

Islami I, Sarvi Sadrabad H, Tabatabaei H, Rah-
mani, M. 2021. Investigating the effective-
ness of education with the aim of developing
participatory communication in conserva-
tion: A study of qanat water supply system
in Khezrabad, Yazd. Environmental Sci-
ences, 19(3): 71-84. (In Persian). 10.52547/
envs.2021.35822

Leahy E, Anderson H. 2008. Trust 22- factors
in community—water resource management
agency relationships. Journal of Landscape
and Urban Planning, 87(2): 100—-107. https://
doi.org/10.1016/j.landurbplan.2008.05.004

Lin T, Ko AP, Then MM, Catacutan DC, Fin-
layson RF, Isaac ME. 2021. Farmer social
networks: The role of advice ties and organi-
zational leadership in agroforestry adoption.
PLoS ONE, 16(8): €0255987. https://doi.
org/10.1371/journal.pone.0255987.

Lin J, Tian Y, Yao Q, Shi Y. 2023. Structural
characteristics of intergovernmental wa-
ter pollution control cooperation networks
using social network analysis and GIS in

O



Vfey ,ﬁ‘g SFY u“'ﬂi 60)@3 &Y db)w JY 50,y9°

Yangtze River delta urban agglomeration,
China. Sustainability, 15(18): 13655. https://
doi.org/10.3390/sul151813655.

Oliveira M, Gama J. 2012. An overview of so-
cial network analysis. WIREs Data Mining
and Knowledge Discovery, 2(2): 99-115.
https://doi.org/10.1002/widm.1048.

Mohammadjani E, Yazdanian N. 2014. The
Analysis of the water crisis situation in the
country and its management requirements.
Trend, 21(65-66): 117-144. (In Persian).

Salimi Kochi J, Ebrahimi P. 2017. Network
analysis of local stakeholders and social
cohesion in the participatory management
of water resources (Case Study: Watershed
Myanjangal, Fasa City). Iranian Journal of
Watershed Management Science and Engi-
neering, 11(37):57-63. (In Persian).

Salari F, Ghorbani M, Malekian A, Fahmi H.
2015. Analysis of local beneficiaries and
social capital in water resources co- social
network management (Case study: Water-
shed Razin of Kermanshah). Iran-Watershed

Management Science and Engineering,

U’/'/TU’ f&}}

9(29): 35-46. (In Persian).

Sarvi sadrabad H, Islami I. 2019. Analysis of
the social network and bonding social capi-
tal in participatory management of water
resources (Case study: Sadrabad Village,
Nodoushan Catchment, Yazd Province).
Journal of Range and Watershed Manag-
ment, 72(3): 739-753. (In Persian). https://
doi.org/10.22059/jrwm.2019.282477.1389.

Scholz JT, Wang C.-L. 2006. Cooptation or
transformation? Local policy networksand
federal regulatory enforcement. American
Journal of Political Science, 50(1): 81-97.
DOI:10.1111/5.1540-5907.2006.00171.x.

Stosch KC, Quilliam RS, Bunnefeld N, Oliver
DM. 2022. Rapid characterisation of stake-
holder networks in three catchments reveals
contrasting land-water management issues.
land, 11(12): 2324. https://doi.org/10.3390/
land11122324.

Wasserman S, Faust K. 1994. Social network
analysis: Methods and Applications. Cam-
bridge: Cambridge University Press.



e
Watershed Management Research Qj”ur}

Fars Agricultural and Natural Resources Agricultural Research, Education
Research and Education Center ISSN: 2981-2038 and Extension Organization

Social Network Analysis of Local Stakeholders in Water and Soil
Resources Co-Management in Behbahan Ghale Seyed Moghim and
Khaeiz villages

enza oteshaffe : , iYiohamma avanmar s dare ashem Geloogerdi
Behzad Moteshaffeh ™', Moh dJ d ® *, Sareh Hashem Geloogerdi ® *

1- Assistant Professor, Department of Rangeland and Watershed Management, Faculty of Natural Resources, Behbahan
Khatam Alanbia University of Technology, Behbahan, Iran
2- Master of Watershed Engineering, Department of Rangeland and Watershed Management, Faculty of Natural
Resources, Behbahan Khatam Alanbia University of Technology, Behbahan, Behbahan, Iran

3- Ph.D. in Combating Desertification, Faculty of Natural Resources and Geoscience, University of Kashan, Kashan, Iran

Extended Abstract

Introduction and Goal

Conservation of water and soil resources is necessary and inevitable for sustainable development.
Planning is necessary for achieving this development both now and in the future. In this regard, the
human relationship as a beneficiary of the natural ecosystem should be at the top of policies and
comprehensive management of water resources. Based on this, the requirement for successful
management of water resources is to change the approach towards cooperative management. The
success of watershed projects entirely depends on people’s participation in the decision-making,
implementation, and conservation of the projects. One of the main components in water resources
management at the local level is the local stakeholders and their interactive relationship between them
and the government institutions is necessary for forming a cooperative mechanism of water resources.
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In this regard, social networks can be effectively used in collaborative management. The purpose
of this study is to analyze the social network of water and soil resources stakeholders in Khaeiz and
Ghale Seyed Moghim villages and to determine the main strengths of the network in order to apply
successful collaborative management of these resources.

Materials and Methods

In the current research, social network theory and its principles were used to investigate and analyze
the pattern of relations between the stakeholders of water and soil resources in Ghale Seyed Moghim
and Khaeiz villages. First, using a local survey and a questionnaire, trust, and participation data were
collected based on the Likert scale (zero, very little, low, medium, high, and very high), and a matrix
of trust and participation relationships was formed, and the matrix of trust and participation relations
was formed. Then, different network indicators in macro (including density, concentration, and size
of the network, degree of ambidexterity and transferability of links, average geodesic distance, and
E-I index), meso (including indicators of peripheral center and density of subgroups) and micro
(including input degree centralities, output and intermediate) levels were calculated and evaluated
using UCINET software.

Results and Discussion

Based on the calculated indicators, the network of beneficiaries in both villages is stable and
balanced. Therefore, it is possible to plan to preserve water and soil resources well. The network
of the stakeholders in Ghale Seyed Moghim village is more cohesive, which will be more effective
in cooperative activities in the matter of local sustainable development Instead, people in Seyed
Moghim villages were able to connect with each other more quickly, and building trust as well as
their collective activities takes place in less time. Also, key actors were identified in both networks
and should be involved in the decision-making and participatory management of water and soil
resources in the region.

Conclusion and Suggestions

Social network analysis provides managers with an effective tool to identify users and their
relationships, making water resources management efficient. Considering the results of network
cohesion in Khaeiz, non-key actors should be encouraged to create trust and partnership bonds.
Also, through educational and promotional activities, the existing participation and trust in the
networks should be maintained, and the opportunity to create new trust and participation of
stakeholders should be provided.

Keywords: Collaborative management, local stakeholders, network indicators, social network analy-
sis, water and soil resources
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Figure 1- view of the pasture land use in Kojur city and the collection area of soil samples.
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Table 1- chemical characteristics of used bentonite (percentage).

S102 A1203 FeZO3 CaO Clzo MgO NaZO Kzo T102

(%) (%) (%) (%) (%) (%) (%) (%) (%)
Chemical properties

57.56 22.05 2.83 8.49 1.13 237 1.91 2.84 0.12

oubodliiul Coighy (9508 SS9 -T Jgux
Table 2- Physical characteristics of used bentonite.

Soil organic matter

o Inflation capacity Density
0, .
%) Mental limit (%) pH %) Granulometery (mm) (gr/em’) Physw‘al'
characteristics
1.48 410 7.4 8.27 1to2 1

() gty glaplesd jo s
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Figure 2- A view of the used bentonite (right) and the application of its different levels on the
soil surface in the splash cups (left).
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Figure 3- Soil aggregates granulometry using wet sieve (right) and the collected
samples separately for each sieve (left).
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Table 3- Sediment mass (g) with different diameters in the control and bentonite treatments.

Aggregate diameter (micrometer)

Replication Treatment
<38 38-53 53-100 100-125 125250 250-500 >500
2055 479 102 3.47 727 2.06 0.86 1
20.53 45 8.97 34 6.47 1.71 0.72 2 Control
2001 4.56 9.43 3.4 6.73 1.87 0.88 3
2036 4.62 9.53 337 6.82 1.88 0.82 Mean
031 0.15 0.62 0.12 0.41 0.18 0.09 SD
0.02 0.03 0.06 0.03 0.06 0.09 0.11 cv
17.49 49 8.58 472 8.02 2.73 1.29 1
1839 3.99 11.07 4.85 8.35 255 1.05 2 (]?giz‘s)l‘l‘rlgci"?jg;f;ge;
17.18 3.16 1278 3.8 8.13 26 1.14 3
17.68 4.02 10.81 446 8.17 2.63 1.16 Mean
0.63 0.87 211 0.57 0.17 0.1 0.12 SD
0.04 0.22 02 0.13 0.02 0.04 0.11 cv
-13.15 -13.04 13.37 3228 19.66 39.64 41.85 Conservation efficiency
16.94 26 11.78 4.11 7.09 2.05 0.72 1
19.75 4.24 9.05 4.58 8.57 2.74 0.98 2 (3]3;“;‘1’1‘;;;:2‘;3:;22:;
15.46 3.54 1227 426 8.14 247 0.82 3
17.38 3.46 11.03 432 7.93 242 0.84 Mean
2.18 0.82 1.73 0.24 0.76 0.35 0.13 SD
0.13 0.24 0.16 0.06 0.1 0.14 0.16 cv
-14.62 -25.13 15.73 282 16.27 28.63 2.36 Conservation efficiency
17.8 341 10.45 39 7.06 1.98 0.71 1
18.65 3.82 8.71 297 6.25 1.9 0.85 2 (fseor/l:‘;ﬁffzse"g‘;g;’:;)
21.49 33 10.89 372 7.54 2.01 0.86 3
19.31 3.51 10.01 3.53 6.95 1.96 0.81 Mean
1.94 0.28 1.16 0.49 0.65 0.06 0.08 SD
0.1 0.08 0.12 0.14 0.09 0.03 0.1 cv
-5.15 -23.99 5.05 4.8 1.84 4.49 -1.02 Conservation efficiency
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Table 4- Results of GRADISTAT software for aggregates granulometery in control and bentonite treatments.

Changes Average  Variable Treatment Changes Average  Variable Treatment
(%) (%)
2.73 23.86 Dy - 23.22 Dy
28.43 62.06 Ds - 48.33 Ds
8.00 219.29 Dy - 203.04 Dy
5.16 9.19 Dyy/ Dy - 8.74 Dyy/ Dy
8.69 19543 Doy - Dio Bentonite conditioner B 179.82 Dgy - Dig
Control
5.47 389 Dys/Dys (30 %surfacecoverage) | 3.6 Dys/Dss
14.86 89.68 D5 - Das - 78.07 D75 - Dys
2.83 2.61 Sorting - 2.54 Sorting
22.12 -0.96 Skewness - -0.79 Skewness
-0.30 6.86 Kurtosis - 6.88 Kurtosis
0.41 23.32 Dy 3.34 24.00 Dy
10.53 53.42 Ds 34.15 64.83 Ds
2.56 208.24 Dy 11.73 226.86 Dy
2.15 8.93 Dyy/ Dy 8.13 9.45 Dyy/ Dy
284 18492 Doo-Di  Beneonite conditioner 12.82 20287 Doo-Dio pengonite conditioner
288 3.79 Dss / Dys (45 % surface coverage) 5.44 3.89 Dis / Dys (15% surface coverage)
5.03 82.00 D5 - Das 16.65 91.07 D75 - Dys
1.24 2.57 Sorting 7.64 2.73 Sorting
6.21 -0.84 Skewness 49.37 -1.18 Skewness
-1.34 6.78 Kurtosis 4.93 7.22 Kurtosis
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Table 5- Statistical results of the effect of Bentonite conditioner on the granulometery of the soil surface aggregates.

Sig. F A\;forzsf F Sum of squares Dependent variable Source of change

0.016 6.48 0.37 3 1.10 D10

0.005 9.46 137.37 3 412.12 D50

0.003 11.48 368.69 3 1106.08 D90

0.022 5.72 0.35 3 1.06 D90/D10

0.003 10.87 347.09 3 1041.26 D90-D10

Bentonite

0.088 3.12 0.04 3 0.13 D75/D25

0.001 14.93 130.48 3 391.42 D75-D25

0.019 6.02 0.03 3 0.08 Sorting

0.001 14.87 0.07 3 0.21 Skewness

0.676 0.53 0.03 3 0.08 Kurtosis

SB s bl gusdls o,fl.i,f o3Il b Cadgicy 85,5 Ol 51 glp o SSle Q,.n}i -7 Jgua
Table 6- Results of Duncan test for the effects of the Bentonite application in various sizes on the granulometery of the
soil surface aggregates.

Subgroup 3 Subgroup 2 Subgroup 1 Variable
--- 30%, 15% (23.85, 23.88) control, 45% (23.22, 23.32) D10
--- 15%, 30% (61.99, 62.06) control, 45% (48.33, 53.41) D 50
- 30%, 15% (219.29, 227.74) control, 45% (203.04, 208.24) D90
--- 30%, 15% (9.19, 9.53) control, 45%, 30% (8.74, 8.93, 9.19) D90/D10
30%, 15% (195.43, 203.85) 45%, 35% (184.92, 195.43) control, 45% (179.81, 184.92) D90-D10
- 45%, 30%, 15% (3.79, 3.89, 3.96) control, 45%, 30% (3.68, 3.79, 3.89) D75/D25
--- 30%, 15% (89.67, 92.25) control, 45% (78.07, 82.00) D75-D25
- 15% (2.76) control, 45%, 30% (2.54,2.57, 2.61) Sorting
45%, control (-0.83, -0.78) 30%, 45% (-0.96, -0.83) 15% (-1.13) Skewness
- - control, 45%, 30, 15% (6.78, 6.85, 6.87, 7.00) Kurtosis
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Introduction and Goal

Soil is the basis of biological resources and life on the earth. Soil stability is one of the key
indicators thatitused to performance evaluation of soil structure against soil erosion. In fact, the aggregates
stability indicates the resistance of the soil structure against external forces such as the raindrops
impact and splash erosion. The raindrops energy is one of the main factors in the disintegration of soil
aggregates in water erosion. The usage of different conditioners on the surface or inside soil is closely
related to various processes such as surface sealing, infiltration, runoff, evaporation and finally soil
erosion. Considering the importance of the aggregates stability soil erosion control, increasing the
particles diameter on the soil surface can be one of the ways to prevent their movement and by erosive
factors. The literatures review showed that the bentonite conditioner as a mineral conditioner can play
the effective role in stability changes of aggregates, especially in degraded soils. Therefore, the purpose
of present research is to the usage of bentonite conditioner on the changes of soil surface aggregates.
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Materials and Methods

In the present research, the conditioner of bentonite mineral used in amounts of 30, 15 and 45% of soil
surface coverage and in three replications. At the first, collected soil from rangeland land to depth of
20 cm transferred to laboratory and was exposed to air-dry and passed through sieve of 4-mm. Then
the soil was poured into the splash cups and placed under rainfall simulator with a rainfall intensity
of 90 mm h-1 and a duration of 10 min. Surface soil before and after application of rainfall simulator
was collected with depth of 2-mm with amount of about 50 g of the surface of splash cups and the
aggregates stability was calculated using the method of wet sieve. In the method of wet sieve, the
remaining soil on each sieve was drained into marked containers using washing method and then
and was put to rest for 24 h. After draining the excess water of samples, the remaining sediment was
transferred the appropriate containers with specific weight. Finally dried for 24 h at oven with
temperature of 105°C. Finally, the application effect of the bentonite conditioner on the variables of
aggregation and aggregates stability was calculated using SPSS software.

Results and Discussion

According to the conservation function and the average diameter of the soil aggregates using bentonite
conditioner in three values of 15, 30 and 45 percent and based on diameter classes >500, 250-500,
125-250, 100-125, 100- 53, 38-53 and <38 micrometer, the results showed that the average diameter
of soil aggregates significantly changed under the effect of bentonite conditioner. The average mass of
the aggregates in the control treatment was with rates of 0.82, 1.88, 6.82, 3.37, 9.53, 4.62 and 20.36
g respectively, in the mentioned diameters, and with bentonite conditioner in the amount of 15% was
with rates of 1.16, 2.63, 8.17, 4.46, 10.81, 4.02 and 17.68 g, respectively. Also, in the conditioner
with the amount of 30%, this variable was the rates of 0.84, 2.42, 93. 7,4.32, 11.03,3.46 and 17.38 g
and in the amount of 45% was the amounts of 0.81, 1.96, 6.95, 3.53, 10.01, 3.51 and 31 It was 19 g,
respectively. The results of GLM test showed that the effect of bentonite conditioner on the variables
D10, D10/ D90 and sorting was significant in level of 95% and on the variables D50, D90, D90- D10,
D75- D25 and skewness was significant in level of 99%. But the bentonite effect was not significant
on the variable D75/ D25 and kurtosis. Also, the results of Duncan test showed that the bentonite
conditioner with rates of 15 and 30% had the better effects on the stability of soil aggregates and
increasing the average aggregates diameter.

Conclusion and Suggestions

The obtained results from this research showed that bentonite conditioner can act as a protector against
the raindrops and reducing soil erosion with creating adhesion on the soil surface. According to the
results of the present research, it is suggested that the first, the more researches be conducted due to the
soil conditions and natural rainfall and then the optimal values of bentonite be determined by erosion
management and runoff.

Keywords: Aggregate diameter, inorganic conditioner, soil and water conservation, soil structure, wet

sieve
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