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Extended Abstract
Introduction: Without a doubt villagers can play an effective role in improving their social, environmental and
economic conditions. They also have an important and sensitive role in watershed areas and cooperation in watershed
management activities. This stady aime to identify the factors affecting the indicators and sub-indicators of reducing the
level of people's participation in natural resources and watershed activities, to know the expectations and needs of the
local community, and finally to provide scientific and technical solutions order to increase the level of public
participation in Sarabbagh region of Abdanan city. The influential indicators in this research include four economic,
social, design-executive and educational-promotional indicators with 12 sub-indices determined and categorized.
Materials and methods: This research was carried out as a survey using questionnaires, interviews and numerous
meetings with community members and local experts. For this purpose, the factors affecting the non-participation of
villagers in watershed management activities were identified and classified based on the literature review, questions
from experts, as well as referring to the area and face-to-face interviews with residents. Then, questionnaires of paired
comparisons and Likert were prepared as measuring tools and the relibility of the questionnaires was confirmed based
on experts' opinions. Finally, after determining the sample size by Cochran's formula and completing the questionnaires,
using the fuzzy AHP and the Friedman test, the indicators and sub-indices affecting the lack of sustainable participation
of the people in the watershed management plans of the investigated catchment were prioritized. SPSS software was
used for data analysis and Cronbach's alpha was used to check the validity of the questionnaire.
Results and Discussion: Based on the history of investigation in the study area and similar areas, unfortunately, the
evidence indicates that most local communities do not know about the implementation and exploitation of watershed
projects and natural resources in their living and production areas. The field surveys conducted in the study area showed
that from the point of view of experts and local communities, the economic factor is the most important factor in the
non-participation of local communities in watershed management activities. In Sarabbagh catchment, economic, design
and implementation indicators play a greater role in people's non-participation than educational, promotional and social
indicators. From the point of view of the experts, the sub-index of ignoring people's income as a direct economic
incentive and not paying attention to non-governmental organizations have the maximum and minimum importance in
people's non-participation, respectively, with an average rank of 9.35 and 3.69. From the point of view of the local
communities, the sub-indices of ignoring people's income as a direct economic incentive and not paying attention to
non-governmental organizations have the maximum and minimum importance in the non-participation of the people,
respectively, with an average rank of 9.02 and 4.68
Conclusion: In general, one of the most important measures that can be taken in order to remove the obstacles to the
participation of local communities in watershed projects is to identify, categorize and rank the factors that cause their
non-participation in these projects. Prioritizing the factors affecting people's non-participation is a fundamental step in
the cycle of people's management of watersheds and proper management of watersheds. The general result of the survey
of local communities indicates that participatory management increases the capabilities and optimal productivity of other
facilities and resources in the catchment. Implementation of multi-purpose watershed projects and taking into account
the interests of the watershed residents, as well as the participation of local communities in the various stages of
monitoring, studies, needs assessment, implementation, and maintenance of watershed projects can cause economic
motivation, attention to the local force in the implementation of projects, employment, and active participation of the
people in the mentioned stages. Attention and emphasis on the issue of trust of the local community and increasing the
amount of social trust in the General Administration of Natural Resources and Watershed Management are among the
factors that can reduce or eliminate the obstacles of non-participation of the local community in the implementation and
exploitation of watershed and natural resources projects.

Keywords: Cronbach's alpha, Friedman test, local communities, multi-criteria decision making, llam
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Table 3- Indicators and sub-indices affecting people's lack of participation in watershed
management projects
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Table 5- Ranking of factors affecting lack of participation from the experts' viewpoint
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Table 6- Ranking of factors affecting lack of participation from the local communities viewpoint
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Table 7- Ranking sub-indices based on local communities viewpoint by Friedman test
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Figure 2- Prioritization of sub-indices affecting non-participation of people from the viewpoint
of experts and local communities
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Extended Abstract
Introduction: Climate change has a significant impact on water resources and environment, which are reflected in agriculture,
society and economy. Using general circulation model (GCM) with statistical downscaling models is a method of climate
change assessment. Due to the location of Abadeh in semi-arid region of Fars province and Iran, population growth, industrial
and mining development, and getting to the sustainable agriculture, evaluation of climate change impacts on meteorological
parameters seemed necessary. The aim of this study is to assess meteorological parameter variations of precipitation, minimum
and maximum temperature under climate change condition in order to use them in water resources management of water
consumptions, and to decrease the negative impacts of climate change on different parts of the environment in Abadeh region.
Materials and methods: In this study, the effect of climate change on meteorological parameters of minimum temperature,
maximum temperature, precipitation was assessed, using HADCMS3 as general circulation model and LARS-WGS5.5 statistical
model for downscaling, in Abadeh station for the base time period of (1993-2017). After assessment of model for parameters
simulation, using model fitness criteria, daily value of minimum temperature, maximum temperature and precipitation were
simulated for A1B, B1 and A2 scenarios. Then, the results were analysed.
Results and Discussion: Evaluation of the model showed that rainfall forecasting had the maximum error, and minimum and
maximum temperature were simulated with more precision. Comparison of the mean and standard deviation of observed and
simulated monthly precipitation of Abadeh station in the (1993-2017) base time period showed that the mean of simulated
precipitation is more than the observed precipitation in March, April, August and September. The standard deviation of monthly
simulated precipitation is more than the observed one in February, March, April, August and September. Comparison of the
observed and simulated monthly minimum temperature of Abadeh station in the (1993-2017) base time period showed that the
mean of simulated monthly minimum temperature is the same as the observed one in most of the months. The standard deviation
of simulated monthly minimum temperature is less than the observed one in all of the months. The future trend of maximum
temperature is the same as minimum temperature. After model assessment, the parameters were forecasted for the next three
periods of 2011-2030, 2046-2065 and 2099-2080, under three gas emission scenarios of B1, A1B and A2. Comparison of
forecasted parameters over three periods, with the based period values, showed that in the 2011-2030 time period, the
precipitation value increases in three scenarios of A2, A1B and B1, respectively. In the 2046-2065 time period, the precipitation
increases in all scenarios too, with the same order of 2011-2030 time period, but the variation of scenarios is different. In the
2080-2099 time period, precipitation value increases in B1 scenario, but decreases in the other two scenarios. Comparison of
forecasted minimum temperature over three future periods, with the base time period values, showed that in all of the time
periods, minimum temperature value increases in the three scenarios of A2, A1B and B1, respectively. The percent of increase
will be more from 2011-2030 period to 2046-2065 time period and, to 2080-2099 time period. The future trend of maximum
temperature is the same as minimum temperature.
Conclusion: The precipitation, minimum and maximum temperature for the next 70 years were forecasted, using HADCAM3
as a GCM model and LARS-WG for statistical downscaling. Results showed an increase in minimum and maximum
temperature in all months and seasons of the three time periods. Precipitation increases in 2011-2030 time period and 2046-
2065 time period in all of three scenarios of A2, A1B and B1. Precipitation decreases in most of the scenarios of 2080-2099
time period. These all verify climate change in Abadeh region. The increase in evapotranspiration, water requirement of crops,
and the decrease of water storage are some of the climate change effects, which need management to reduce damage on water
resources, agriculture and environment, using the obtained results. Climate change assessment of the other stations of Fars
province and other regions of Iran is suggested for comprehensive planning readiness.
Keywords: Climate change, HADCAM3, LARS-WG model, Abadeh.
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Figure 2- Comparison of simulated and observed monthly precipitation mean and variance of Abadeh in
base period
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Extended Abstract
Introduction: Today, climate change and the subsequent alteration in precipitation patterns have caused

floods, which have overshadowed urban management. The financial and human losses caused by urban
floods have significantly increased, and there are no signs of their reduction. Urban flooding occurs when
the amount of precipitation exceeds the capacity of the drainage channel network, which lacks sufficient
capacity. Two main factors contribute to the exacerbation of damage caused by urban floods. The first factor
is population growth and the expansion of urbanization. The second factor is heavy rainfall caused by climate
change, which plays an essential role in intensifying and accelerating the hydrological cycle, potentially
altering the amount and frequency of precipitation. This factor impacts the probability of flooding, runoff
volume, and peak flow. It is particularly pronounced in arid and semi-arid areas where rainfall is typically
brief but intense. One critical urban infrastructure is the runoff collection network, which is subject to
increased wear and tear due to the growth of impervious surfaces. Changes in rainfall patterns resulting from
climate change have amplified the occurrence of urban floods, which makes essential the use of new
approaches such as low-impact developments (LIDs).

Materials and methods: In this research, the runoff collection network of district 10 of Tehran Municipality
was simulated, and its performance was evaluated under current and future conditions. This district is located
in the relatively dense fabric of Tehran metropolis, has a population of 327,000 people, and covers an area
of 807 hectares. The simulation and evaluation of the runoff collection network’s performance, using the
vulnerability and reliability indices, necessitate a precise model with detailed information. To accomplish
this, SWMM version 5.1 software was used for simulating the runoff collection network. The study area was
divided into 285 sub-catchments to allow for more detailed simulation of the sub-channels. Information such
as slope, area, and the percentage of impervious space was incorporated into the catchment data using
ArcMap software version 10.3.1. The sub-catchment width parameter was calculated by dividing the sub-
catchment area by its greatest length, employing Q-GIS software, and then applied to the sub-catchments.
The LARS-WG model was also employed to generate the micro-scale output of climate models
exponentially. To simulate the network under current conditions, historical precipitation data from Mehrabad
synoptic station was used. For simulating future conditions, precipitation data from the climate models
presented in the sixth climate change report were employed. Among the climate model predictions, the
scenario with the highest projected rainfall was chosen as the pessimistic scenario. Subsequently, low-impact
development tools (LIDs) were employed to enhance the network's performance against climate change.
Specifically, swale and permeable pavement, which are recognized as two of the most common and efficient
LIDs, were selected and implemented under three different scenarios.

Results and Discussion: The runoff collection network of district 10 in Tehran municipality was simulated
under current and future conditions using the SWMM hydraulic model. Initially, the SWMM simulation
model was applied to the current rainfall conditions, considering various return periods. The results indicated
that the total runoff volume for the 2, 5, and 10-year return periods was 45.9, 51.14, and 59.7 thousand cubic
meters, respectively. This increase in runoff volume led to an increase in vulnerability from 10.4 to 12.2
percent and a decrease in reliability from 97.5 to 95.8 percent. In the second stage, the runoff collection
network was simulated under future conditions using climate change data from the SWMM maodel. Previous
studies' findings were used to determine the most suitable climate model for the sixth climate change report.
The top 5 climate models were identified, and the model with the highest precipitation was selected as the
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pessimistic scenario. The simulation results for the network under future conditions revealed an increase in
runoff volume, reaching 64.04 and 72.18 thousand cubic meters for the 5 and 10-year return periods,
respectively. Consequently, the vulnerability index increased to 12.7 and 13.9 percent for the 5 and 10-year
return periods, respectively. Meanwhile, the reliability index stood at 95.3 and 94.3 percent during the same
return periods. Then, two low-impact development tools of swale and permeable pavement were selected to
improve the network performance and were introduced to the pseudo-model under three scenarios. The
results showed that after the use of LIDs, the total runoff volume decreased by an average of 10.5% in the
first scenario, an average of 17% in the second scenario, and an average of 21% in the third scenario. This
reduction in water flow volume caused the vulnerability index to decrease by 8.3% and the reliability index
to increase by 98.9%.

Conclusion: In this research, the stormwater collection network of district 10 of Tehran Municipality was
simulated using the SWMM software under current and future conditions. The network simulation under
current conditions was based on the precipitation data from Mehrabad synoptic station, while the simulation
under future conditions used precipitation data from climate model outputs of the sixth climate change report.
After simulating both scenarios, the performance of the network was evaluated. The simulation results
indicated that as the return period increased, the vulnerability index increased, while the reliability index
decreased. The impact of LIDs on the network was further investigated through a re-simulation with LIDs
incorporated under three scenarios. The results showed that the implementation of LIDs improved the
network's performance, leading to a reduction in vulnerability and an increase in reliability. Furthermore, the
results demonstrated that LIDs had better efficiency in improving the performance of the stormwater
collection network under lower return periods. It is recommended that future studies use optimization
methods to better implement these LID tools, aiming to reduce costs and enhance their effectiveness.
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Table 1- The 6 and 24-hour rainfall values of Mehrabad station under the SSP1-2.6 and SSP5-8.5
scenarios (Hassani et al., 2022)
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Table 2- Performance evaluation indicators of runoff collection network before applying LIDs
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Table 3- Vulnerability index of the runoff collection network under the scenarios of using LIDs
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Table 4- Reliability index of the runoff collection network under the scenarios of using L1Ds
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Figure 3- Changes in network vulnerability and reliability indicators before and after applying LI1Ds
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Extended Abstract

Introduction: Water stresses are one of the most important issues that the world is facing today. Following the
increase in population, climate, and land use change, Iran is also facing serious challenges in achieving sustainable
water management on basin scale. In recent decades, climate and land use changes at the level of watersheds have

had adverse effects on socio-environmental and economic issues. The case considered in this study is the Tajan
watershed, located in Mazandaran province, northern Iran. This watershed is crucial in terms of ecosystem services
(runoff generation, sediment delivery) for the residents living in the area and the Caspian Sea, which consists of
the terminal part of the watershed. Temporal analysis of trends in hydro-climatic data is important to increasing
our knowledge about the variations of such variables over time.

Materials and methods: Tajan watershed with an area of 3,970 square kilometers is located in the northern part of
Iran, which discharges the generated runoff into the Caspian Sea. Contrary to other watersheds, the amount of
rainfall decreases with increasing altitude (i.e., the gradient of precipitation is negative with the change in altitude).
An analysis of the temporal trend of the precipitation and discharge was conducted using the long-term monthly
data (50 years from 1971 to 2021) collected in four rain gauges and two hydrometric stations. The rescaled adjusted
partial sums (RAPS) index, non-parametric Mann-Kendall test, and Sen’s slope method were adopted to reveal
the changes in precipitation and discharge data. Moreover, the state of land use changes in 37 years (1984-2021)
were extracted using the Maximum Likelihood Classification method on the satellite images.

Results and Discussion: The results of this study showed that the trend of discharge does not match the rainfall,
because during the 30 years of 1969-1999, the rainfall data of the studied stations had a decreasing trend with an
average slope of -0.463 mm/year, while the discharge in watershed outlet indicates an increasing trend with an
average slope of +1.02 cubic meters per second per year. On the other hand, during the period between 1999-2021,
despite the positive trend of precipitation data with an average slope of +0.343 mm per year, the discharge shows
a decreasing trend with an average slope of -2.249 cubic meters per second per year. By examining the state of
land use changes in 1984 and 2021, the results indicate a decrease of 16 and 11 percent of areas for pasture and
forestlands and an increase of 110 and 670 percent of irrigated lands and urban areas. The findings of this research
showed that the trend of temporal changes in the discharge of sub-basins does not follow the rainfall, and the main
factor in reducing the runoff generated in the Tajan watershed is the land use changes over the studied catchment.
Conclusion: The following conclusion could be drawn upon an evaluation of the temporal changes in rainfall and
runoff data in the Tajan watershed: 1) the change of land use in the study area from forest to agricultural and urban
areas caused an increase in the volume of runoff generated in the watershed. 2) The construction of the Shahid
Rajaei reservoir dam in the study area has caused a change in the discharge trend of the mainstream. This affects
the region's ecosystem as well as the morphology of the river channel that passes through the city of Sari. 3) The
hydrological response of the studied watershed is not only influenced by climatic factors, the human activities
(e.g., land use change and damming) has significant contribution. The authors suggest future researchers conduct
more extensive research on the effect of dams on the hydromorphological characteristics of the downstream river.
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Figure 1 - The location of Tajan watershed based on Digital Elevation Model with 30-meter accuracy.
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Figure 3- Distribution of average annual precipitation over the studied watershed (based on the precipitation
gradient equation shown on the figure).
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Table 2- Geomorphic characteristics of the sub-watersheds in the Tajan watershed.
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Figure 4 - Variations of RAPS index of precipitation (RAPSP) and discharge (RAPSQ) in the hydrometric and rain gauge

stations in the Tajan watershed based on a statistical period of 50 years.
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Table 3 - Results of the Mann-Kendall test for trend analysis of rain and discharge in the selected stations
including 50-year recorded data over the Tajan watershed.
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Table 4- Results of the Mann-Kendall test for trend analysis of rain and discharge in the selected stations

including 21-year recorded data over the Tajan watershed.
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Figure 5- Land use map of the Tajan watershed
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Table 5- Land use map of Tajan watershed in 1986 and 2022 (areas are in hectares) and the percentage of

land use changes during the period of 1986-2022.

oals> s T1 T2 T3 T4 T5 tetCd
Basins All
WY Jle
Year 1986
. ot L 1508.8 1254 917.1 1092.2 1668.6 6440.7
Irrigated cultivation
. s . 21870 9954.7 22083 13025.6 11952.2 78885.5
Rainfed yultlvatlon
ol A 55 6.2 138 0 05 260
Water Body
& 52083.3 338.6 38203.9 30160.7 301.5 121088.0
Range Land
"":L3 o) 8375.2 13.7 19240.5 7724 348.1 28749.9
Bair Land
FJor;eét 39358.2 24639.3 40729.7 43794.8 10406 158928.0
s 11.7 24.1 20.9 1090 536.1 1682.8
Urban
oo Jlo
Year 2021
. ot e L 2389.6 2125.8 2069.7 2512.8 4417.1 13515.0
Irrigated cultivation
| mosds 183365  5194.6 39025 151642 19825 79702.8
Rainfed cultivation
ol S 147.9 0 47.9 0 0.7 196.5
Water Body ' ’ ' '
& 43442.5 420.5 27408.8 30505.6 11.6 101789.0
Range Land
'?:l? o) 25601.3 0.5 15368 4415.8 565.5 45951.1
Bair Land
FJor;aét 31663.7 26617.5 35647.5 35090.8 12621.6 141641.0
' 1631.6 1871.9 1641.7 1167.6 6692.7 13005.5
Urban

(3o ) WWEY @ Cans 1F oo (650,15 Ol i
Land Use Changes During 1986 — 2021 (%)

‘5']’ LS

. L 58.4 69.5 125.7 130.1 164.7 109.8
Irrigated cultivation
| s 1622 4738 76.7 16.4 -83.4 1.0
Rainfed cultivation
ol X 2589.1 -100 247.1 0 3338 655.0
Water Body
&y
-16. 24.2 -28. 11 -96.2 -15.
Range Land 6.6 8.3 96 5.9
2 o5 205.7 -96.4 -20.1 4717 625 50.8
Bair Land
J= -19.6 8 -125 -19.9 21.3 -10.9
Forest
s 13845.3 7667.2 7755 7.1 1148.4 672.9

Urban




075 mul 039 10 Lol (6 )5 g (28 (Bl Beadly Sl g s el Sl #Y

e I I B R ST R %
L s5le Condy o 45 Q-023 4 Q-027 (slaolSin|
0l o] g0 b aslie 35 a3 lo w i
ST olRaagh 4 B, ol s 5 aS cul
slac] coxdy ple bL3)l &5 auS o oloiin
A Sl b dalllaesge dlate o )3 ey
b ogas ;3 plyn b aiS cwp alr and
ol o @ Rl 5 i) ool » aw
ol &l cole o o )’.1).31 0j9> L;LM.:@‘).J
O oyl yo cadadl Sl sl arls e
2l o g3lwesly 9 (60,55 Sl aSl 5 ogdle
3o ST gliasly 1o Wilgi s el 1, 5T (sloos
@ sl oje (20 5 Bk e miie Slynds i,
5 o35> Jhuk Cupde a plies cex olpoe
521 0397 prmansST Sloss 5| (g ST (gaioo 4o
ol @l S Sz e S SS
ol Coz yo Ll cinlon gl Wiy oo Guiow
a5 hblie ;o dnngh Cudgaxe 5 (=l); slagNl
Al daae wilatils 1) Gellaol &l s o s
pas Jlis 4y Guiid opl yo &Sl @ 4z gl b rizen
s 3 emgmy 5 T CehS slaosls jo  Siugy
ST oSy @ (BRI 10 ab ke o
Slopite gal> (ouyp b oS oloiing
Loy npl glej nle 0 (Siiglyeee
D8 azginyse Gidgh (pl olpiin slogazls

=

O S

References

Abera, F.F., Asfaw, D.H. & Nigussie, A. (2017).
Trend and Variability of Rainfall & Stream
Flow Series at Tekze River. J. Scientific and
Engineering Research, 8(11), 665-680

Adib Taleghani, D. & Khoshmanesh, B. (2020).
Assessment of Precipitation,
Evapotranspiration and Discharge Changes
of Kan River Basin, with Regard to Climate
Change. J Environment & Interdisciplinary
Development. 66, 1-18. (In Persian).

Lol Slyews Jis & codeliwsas mls Lulul 5

oy adi & I Lol o5 5 608
2 S gblio g ol ool plas cologludl
w8l 33l oL 51 Jols bl canlllaes o ailate

Ny 2l B pja leanlnl o0 Wy 4o
il Candg 0 VFYY BAYO. oy00 b 5L
Gl 0,90 yuad 4 Sgdzne La),a Coxsg ol Ll ooy

oled 0 o, bSha oo Wy, b el g
Condy 5 695 cud b (g ey 0 sloolin,]
o ylaS cal J jo cplg conl aid 318 g3
Fcd S )8 oy 0550 oS (i)l o VY
5 ilosgs &g, e (P11 P8 <P7 P5) oSy
Ly andl ol gogro wis, o P2 oSl
B bl el o 55 s, 45 ool

b eSSl gl Sad o card (903
adlaie ol Condy gyinljl Ceslaanlyl oo s
@ el B ol wigee aslllaes e
@l bl » Sz Geed 408 4255 1) Laaal ]
3 Slalasdl o5 (09 So5 4 ax i b guiod )l

(2l dpels 3Ry &b @ aal | & N9,

@) et s Sl @ lgiee 1) Cundy
Pl S Lol canloals o0 J 08 cel aS sls conis
Q- a9 e loolSinsl 1o a8 conl (] vt
Ll a6 8 o Canndilly Ceans Q029 5 025
13 45 Q-206 5 Q-020 Q018 slaolSins! 55!

Ahmadi, M. & Dadashi, A.A. (2016). Assessment
of the tracks of spatio-temporal precipitation,
Iran. J Natural Geographic Research. 48(3),
265-284. (In Persian).

AhmadiSani, N., Solaimani, K., Razaghnia, L.,
Mostafazadeh, R. & Zandi, J. (2018).
Assessing the efficiency of Arc-CN Runoff
tool in runoff estimation and its comparison
in 1996 and 2011 years in Haraz Watershed,
Mazandaran Province. J
Hydrogeomorphology. 16, 139-158. (In
Persian).



£0 VE-Y bl ¥ o lod epges Jlo il sloojsm gl cu prone

Alavi-Panah, S.K. (2012). Application of remote
sensing in earth sciences (soil sciences).
Tehran University Publications. Tehran. The
fourth splash. 478 pages. (In Persian)

Ansari, M., Noori, Gh. & Fotohi, S. (2017).
Investigation of Temperature Precipitation
and Flow Trend Using Nonparametric
Mankendall (Case Study: Kaju River in
Sistan and Baluchestan). Journal of
Watershed Management Research. 14, 152-
158 (In Persian)

Chen, Y., Niu, J. & Sun, Y. (2020). Study on
streamflow response to land use change over
the upper reaches of Zhanghe Reservoir in
the Yangtze River basin. J Geoscience
Letters.7, 2-12.

Da Silva, R.M., Santos, C.A.G., Moreira, M.,
Corte-Real, J., Silva, V.C.L. & Medeiros,
I.C. (2015). Rainfall and river flow trends
using Mann—Kendall and Sen’s slope
estimator statistical tests in the Cobres River
basin. Natural Hazards. 77, pagesl1205—
1221.

Dastourani, M. & Yazdanpanah gharaei, F.
(2020). Investigation of precipitation and
discharge trends in Aras basin. J Rainwater
Catchment System. 8(3), 25-34 (In Persian).

Farajzadeh, M. & Fallah, M. (2008). Assessing
the Effects of Land use and Land Cover
Change on the Flood Regime of Tajan Basin
Using Remote Sensing Technique. J
Physical Geography Research Quarterly.
64, 89-104 (In Persian)

Gabrecht, J. & Fernandez, G.P. (1994).
Visualization of trends and fluctuations in
climatic records. J. Water Resour Bull,
30(2), pp 297-306

Gautam, M. & Acharya, K. (2012). Streamflow
Trends in Nepal: Impact of Potential Climate
Change in Nepalese Rivers. Hydrological
Sciences, 57: 344-357

Geravand, F., Hosseini, S.M., Maghsoudi, M. &
Yamani, M. (2022). Characterization of
Karst Springs from Zagros Mountain in
southwestern Iran. Environ Earth Sci, 81,
529.  https://doi.org/10.1007/s12665-022-
10645-w

Gilbert, R.O. (1987) Statistical Methods for
Environmental Pollution Monitoring. Wiley,
New York

Gocic, M. & Trajkovic, S. (2013). Analysis of
changes in meteorological variables using
Mann-Kendall and Sen's slope estimator
statistical tests in Serbia. J. Global and
Planetary ~ Change, 100, 172-182

(S>> g 005 le

https://doi.org/10.1016/j.gloplacha.2012.10.
014.

Hasan zadeh, R., Esfandyari, F., Asghari
Saraskanrood, S. & Miri, Z. (2022).
Evaluation of the results of land use changes
on the discharge of Darre Rood river in a
period of 30 years using the SWAT model. J
Hydrogeomorphology. 9(3), 51-69 (In
Persian).

Hirsch, R.M., Helsel, D.R., Cohn, T.A. & Gilroy,
EJ. (1993) Statistical Analysis of
Hydrologic Data. In: D. R. Maidment, Ed.,
Handbook of hydrology, McGraw-Hill Book
Co., New York.
https://doi.org/10.1007/s40899-020-00441-
4

Jain, S.K., Nayak, P.C. & Chandniha, D.K.
(2017). Trends in Rainfall and Peak Flows
for some River in India, J. Current Science,
12(5), 1712-1726

Kendall, M.G. (1975) Rank correlation methods.
Griffin Publications, London.

Khatami, S.S., Bouzarjomehri, Kh., Zarrin, A. &
Falsolayman. M. (2022). Analysis of Water
Resources Management Studies in Iran and
the World. J Geography and Environmental
Hazards. 11(2), 251-271 (In Persian)

Khavarian, H., Aghaie, M. & Mostafazadeh, R.
(2020). Predicting the effects of land use
changes on the monthly flow using
hydrological model and Remote Sensing in
the Kouzetopraghi watershed, Ardabil. J
Hydrogeomorphology, 6(24), 19-39. (In
Persian).

Koulaian, A., Khoshravesh, M., Mohammadi
golafshani, N. & Mirzaee, M. (2016).
Analysis of streamflow trend in Mazandaran
Rivers using nonparametric Mann-Kendal
test. J Watershed Engineering and
Management. 9(3), 232-245 (In Persian)

Loni, R., and Sharifzadeh, M. (2022). A review of
Water, Energy, and Food Nexus in Iran:
Necessity, Challenges and Suggested
Solutions. J Sustainability, Development &
Environment. 3(3), 29-49 (In Persian)

Majidi, A.A., Radfar, M., Mirabbasi Najafabadi,
R., and Marofi, S. (2019). Trend Analysis of
Streamflow across the Hamadan Province. J
Iranian Water Research. 12(3), 27-38 (In
Persian).

Mann, H.B. (1945). Non-Parametric Test against
Trend.  Econometrica, 13, 245-259.
http://dx.doi.org/10.2307/1907187

Maroufi. S. & Tabari, H. (2018). Revealing the

trend of Maroon river flow changes using


https://doi.org/10.1007/s12665-022-10645-w
https://doi.org/10.1007/s12665-022-10645-w
https://doi.org/10.1016/j.gloplacha.2012.10.014
https://doi.org/10.1016/j.gloplacha.2012.10.014
https://doi.org/10.1007/s40899-020-00441-4
https://doi.org/10.1007/s40899-020-00441-4
http://dx.doi.org/10.2307/1907187

075 mul 039 10 Lol (6 )5 g (28 (Bl Beadly Sl g s el Sl 44

parametric and non-parametric methods. J
Geographical Research Quarterly. 26(2),
125-146 (In Persian)

Mohammadi, T., Sheikh, V. & Zare Garizi, A.
(2022). Trend Analysis and Change Points in
Stream Flow of Gorganrood Watershed. J
Water and Soil Science. 26(4), 177-201

Mojerloo F., Fazloula R. & Emadi A.R. (2018).
Application of the IHACRES Model to
Assess the Effects of Climate Change on the
Discharge of Tajan Watershed. Journal of
Irrigation and Drainage. 13(1), 129-141 (In
Persian)

Qodsi, M. (2016). Ecogeomorphological changes
of Nekarod and its comparison with Tajan
River. Doctoral thesis in the Physical
Geography- geomorphology, Faculty of
Geography, University of Tehran. 104 p (In
Persian)

Rainfall and river flow trends using Mann—
Kendall and Sen’s slope estimator statistical
tests in the Cobres River basin. Nat
Hazards. 77, 1205-1221.

Rajaei, F., Esmaili Sari, A., Salmanmahiny, A,
Delavar, M. & Massah Bavani, A. R. (2020).
Assessment of Land Changes in Tajan River
Watershed with Emphasis on Landscape
Metrics. J. Env. Sci. Tech. 22(1), 354-365 (In
Persian).

Reiahi, M., Solimani, K., Mosavi, S.R.,, &
Banihashemi, M. (2017). Investigation
Effect of Land Use Change on the River
Discharge Using HEC-HMS Model (Case

study: watershed Neka Leaksha). J Iranian
Water Research. 11(1), 33-43 (In Persian).

Sahoo, B.B. & Jha, R. (2020). Assessment of low
flow trends and change point detection in
Mahanadi River basin, India. Sustain. Water
Resour. Manag. 6, 81.

Sen, P. K. (1968). Estimates of the Regression
Coefficient Based on Kendall's Tau. J.
American Statistical Association, 63(324),
1379-1389

Serrano, A., Mateos V.L. & Garcia, J.A. (1999).
Trend Analysis of Monthly Precipitation
over the Iberian Peninsula for the Period
1921-1995. J. Physics and Chemistry of the
Earth (B), 24(1-2), 85-90

Sheidaeian, M., Ziatabar Ahmadi, M. & Fazloula,
R. (2015). Study on Climate Change Effect
on Net Irrigation Requirement and Yield for
Rice Crop (Case Study: Tajan Plain). J
Water and Soil. 28(6), 1284-1297 (In
Persian)

Tabari, H., Taye M.T. & Willems, P. (2015).
Statistical assessment of precipitation trends
in the upper Blue Nile River basin.
Stochastic Environ Res Risk Assess, 29,
1751-1761

Zubiri, M. & Majd, A.R. (2013). Familiarity with
remote sensing technology and its
application in natural resources, satellite
information, aerial photographs, space.
Tehran University Publications. 317 pages.
(In Persian)



Integrated Watershed Management, Summer, 2023, 3(2), 67-79 Avrticle Type: Research

/¢ doi: 10.22034/1WM.2023.2002536.1078 Online ISSN: 2783-4581

Evaluation and Prediction of the Effects of Watershed Check Dams on Peak Flows
(Case Study: Gol-Gol Watershed, llam)

Mohsen Tavakoli™, Mahsa Kohzadi!, Haidar Ebrahimi?
1. Department of range and watershed management, llam University, Ilam, Iran
2. Department of range and watershed management, Kashan University, Kashan, Iran
*Corresponding Author: m.tavakoli@ilam.ac.ir

(Received: 16 May 2023 Revised: 23 June 2023 Accepted: 20 July 2023)

Extended Abstract

Introduction: According to global data, flood is one of the most important natural disasters, which has the highest number of
occurrences and a high volume of coverage. Therefore, it has extensive damage and consequences that cause destruction all
over the world every year. Watershed management can be very important and effective in preventing floods and their damage.
The analysis of watershed projects is one of the most fundamental measures that is carried out for the long- term planning in
relation to executive plans and natural resources management. The loss of water and soil resources in watershed has been
increasing in recent decades due to irrational exploitation of resources. This problem leads to a decrease in the useful life of
dam reservoirs, a decrease in the production, and loss of the country’s capital, while intensifying the occurrence of floods and
increasing sediment generation and deprecation of equipment and structures. The construction of watershed structures played
an obvious and significant role in reducing erosion and consequently preventing these sediments from entering the reservoir,
which is the supplier of the major part of the drinking water in Ilam city. In the current study, an assessment of the impacts of
watershed management implementations of Gol-Gol, llam province watershed has been done using HEC-HMS.

Materials and method: Gol-Gol watershed is located in Ilam province, in llam and Malekshahi county as one of the sub-
basins of Ilam dam. Gol-Gol watershed has geographic coordinates of 46°16'44" to 46°18'24" east longitude and 33°19'4"
to 46°32'12" north latitude. Its area was estimated to be 24950 hectares. The maximum and minimum height of the Gol-Gol
watershed is 2605 and 1076m above sea level, respectively. The average rainfall is 570.6 mm and the average temperature is
16.8°C. In this study, first, all the data and related maps were collected and the HEC- HMS hydrological model was calibrated
and validated using the observed rainfall and runoff data. In this stage, the data of 2004-2005 period were used for calibration
and the data of 2006 were used for the validation. Also, the effectiveness of the hydrological model in simulating the flood
hydrograph in the calibration and validation stages were evaluated using peak flows, average flows, Nash-Sutcliffe efficiency
and correlation coefficient. Then, a daily event with a return period of 25 years and time steps of 10 minutes was selected to
investigate the effects of watershed implementation, and their results were analyzed in this stage as two main scenarios (the
presence of a watershed structure and the absence of a watershed structure).

Results and discussion: The calibration results showed that the maximum observed flow rate is 90 m?s, while the simulated
flow rate is 89.7 m%s. The correlation coefficient and dispersion of the data used in the calibration stage were 80% and the
NSE was 79%, which show the acceptable results of the simulation. Then, the results were validated using the optimized
parameter of the model during the one- year period of 2006. The maximum observed flow rate was 67.7 m%/s and the simulated
value was 67.1 m%s. The efficiency index of the model was obtained with a correlation coefficient of 77% and a cliff settlement
factor of 76%. Based on the results of the calibration and validation of the model and the low percentage of difference between
the observed and simulated flow rate in the used events, it was determined that HEC- HMS model has the necessary efficiency
to simulate the Gol-Gol watershed basin. In addition, the evaluation of the effect of watershed structures on the flow rate results
showed that in the first scenario (the presence of a watershed structure), the simulated peak flow was calculated as 137 m3/s,
but the calculations showed the value of 114.2 m¥/s for the second scenario (the absence of a watershed structure).
Conclusion: This study was performed with the aim of evaluating the effect of watershed management measures on runoff in
the Gol-Gol watershed, using the HEC-HMS hydrological model. In order to check the effect of the proposed devices, the flood
behavior was simulated for the existing events. The criteria of peak discharge and flood volumes were determined for evaluation
and their values were calculated for two situations before and after watershed measures. The results of the statistical comparison
showed that these measures have a significant effect on reducing runoff and discharge in the study area. The calibration results
also showed that the curve number parameter is one of the most sensitive and effective parameters on runoff. Since the
numerical value of this parameter depends on the hydrological group of the soil of the region, land use, hydrological status of
the region and previous soil moisture status, these factors can be controlled by management measures. The evaluation phase of
watershed structures and their efficacy on the flow resulting from a storm with a return period of 25 years showed a decrease
of 22.8 m¥/s of he maximum flow, which can finally be concluded that the creation and construction of watershed structures is
the best solution to prevent floods in this area, which confirms the effect of structures on reducing floods.

Keywords: Watershed Management, Gol-Gol Watershed, HEC- HMS, Water Reources
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Table 3- Values of model efficiency indicators in
the calibration step
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the study area

Y\ UY"Y )J\Alw YY @Lo) o)jé 64JJUQA L}J‘ )&
ad S Sl e sy aloge gl Y00 el
uiolo, mls Jow lzl sl jo a5 ol
e ojled elyly wlal pl 0,5 ol
e o0gdste [0 Al Aol Q..s”T Cewd & glp
Sleools b Jaw zls )L 2 9 ol ools s o)l
L AzuD oy e CA:{LQJ)& (R MLM LgloMLi}.o

Lo 00U

L 40
) I__:"'b — L 8o
sadodalie g3 —
oud ::L-A_‘J:: — [ 120
- 160
r180
F 200

9 Gloanlico ()l yr 1,59 00 —A JSCb
Jow wlg als> o 50 ol g5 Lwanls
Figure 8- Observed and simulated flow
hydrograph in the model calibration step



Yo VFeY ul........_vl.v Al o)Lo..i'; P g JL...: ‘).c;u] LsLm:)'? (v:nl.‘> Co e

o el ale o 30 Juo S Sl oo =B Jguer
Table 5- Values of model performance
indicators in the validation step
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Figure 12- Predicted flow hydrograph with 10-

minute time steps for a 24-hour rainstorm in the
absence of a watershed structure
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Table 4- Comparison of the observed and
simulated water volume in the validation step
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Figure 14- Comparison of the predicted flow
hydrograph with 10-minute time steps for a 24-
hour rainstorm in the presence and absence of a
watershed structure
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Table 6- The values of the peak discharge and
the height of the predicted runoff before the
implementation of watershed structures
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Figure 13- Predicted flow hydrograph with 10-
minute time steps for a 24-hour rainstorm in the
presence of a watershed structure.
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Table 7- The results of peak discharge values
and predicted runoff height after the
implementation of watershed structures
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Extended Abstract
Introduction: Climate change is one of the most important issues in the world, which has great effects

on ecosystems and their diversity. One of the most important factors of climate change is the increase
in temperature and change in the precipitation pattern, which affects the distribution of plant species.
The use of species distribution models is one of the most reliable techniques for investigating the impact
of climate change on the distribution of plant species. One of the methods of plant distribution modeling
is using the maximum entropy model. This model uses environmental conditions such as temperature,
precipitation, and geographic altitude as inputs, and based on that, plant distribution is predicted. This
model predicts the probability of species distribution in the new environment based on the theory of
maximum entropy and based on the available data. In this model, based on the information we have
about species distribution in different environments, a probability distribution is obtained for species
distribution, which has the highest entropy. However, for the best prediction of the distribution of the
species, we need to have detailed information about the biophysical, ecological and environmental
characteristics of the species in question. In this method, instead of trying to model all aspects of the
species and the environment, only the available information about the distribution of the species is used.
In this study, the effect of climate change on the distribution of valerian (Valeriana sisymbriifolia)
species is predicted using the maximum entropy model in Isfahan province.

Materials and methods: In this study, the effect of climate change on the prediction of the distribution
of Valeriana sisymbriifolia species in Isfahan province was investigated using MaxEnt model. For this
purpose, 50 points of presence of example in May 2022 in different regions were first registered by GPS
device by random sample method and after collecting environmental data including 10 climate changes
and 3 physiographic changes, the effect of climate change on the distribution of the plant species
Valeriana sisymbriifolia in Isfahan province was investigated using the entropy machine model and in
the time periods of 2020, 2050 and 2100, under two scenarios: SSP2 and RCP4.5. To study the effect of
climate change on the distribution of Valeriana sisymbriifolia plant species in Isfahan province, new
climate scenarios including SSP (Shared Socioeconomic Pathways) and RCP (Representative
Concentration Pathways) scenarios were used. The SSP scenarios in the GFDL-ESM4 general
circulation model correspond to a combination of paths in which the economy, population, and politics
will change in the future. The RCP scenarios in HadGEM2-CC general circulation models also
correspond to different levels of future greenhouse emissions.

Results and Discussion: The results showed that the distribution of Valeriana sisymbriifolia species in
Isfahan province will decrease from 3.07% to 0.047% under RCP4.5 scenario in 2020 to 2100. Also, the
distribution of this species under the SSP2 scenario showed that from 2020 to 2100, the distribution of
the species and its favorable habitat will decrease from 3.74% to 1.554%. In fact, under both studied
climate scenarios, the ideal habitat of valerian has decreased and will be completely lost in some areas.
The entropy machine model showed that there are several factors affecting the distribution of valerian
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including slope, rainfall in the coldest season of the year, annual rainfall and altitude. Also, this model
obtained Auc=0.95 in the evaluation, which shows the excellent prediction of the entropy model in
predicting species distribution.

Conclusion: According to the output maps from the MaxEnt model and also according to the influence
of important variables in this process, it can be concluded that the distribution of the species in question
is decreasing under the influence of climate change in successive years. In addition, according to the
response curves of the species in terms of physiography, as the slope and height increase in the area in
question, the amount of distribution of the Hyacinth species also increases. Also, according to the field
observations, it can be said that the species in question is observed in the slope and at very high altitudes,
such that during sample collection the species in question was present at an altitude of 3000 meters, and
the reason for this can be attributed to the strong roots of the plant, which creates the ability to reproduce
in rocky conditions. On the other hand, because other species do not tolerate the same conditions, their
presence decreases and the competition it decreases for the Hyacinth species. The response curves of
the species to changes in rainfall also show that the more the annual rainfall and the rainfall in the cold
months, the more likely the presence of the species will be, such that the more the annual rainfall exceeds
250 mm, the more likely it will occur.

Keywords: Climate change, Valeriana sisymbriifolia, MaxEnt model, species distribution model.
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