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Extended abstract

Introduction: Soil serves as the foundation for all human productive activities, and the rise and fall of numerous great
and ancient civilizations can be attributed to the fertility and preservation of soil. Some civilizations have experienced
downfall due to inadequate productivity and failure to sustain natural resources. Erosion can be classified into two main
categories: geological erosion, which can lead to soil formation and accelerated erosion, which causes soil degradation.
The study of erosion is of great significance. For instance, Asia currently faces a concerning erosion condition, while
Africa is experiencing a highly dangerous level of erosion. Erosion is a globally destructive phenomenon, particularly
water erosion, which directly and indirectly impacts human life by depleting fertile agricultural soils. In order to
determine appropriate protective measures, it is crucial to assess the level of erosion in a given area. Thus, evaluating
the severity of erosion becomes an essential task. This study aims to examine the erosion and sedimentation status in the
Golan watershed of llam province, as well as determining the current state of soil erosion and sediment yield.
Materials and methods: The study focuses on Golan watershed in Mehran city, llam Province, which spans an area of
78.87 km?. To conduct this research, the following methodology was employed. First, a topographical map on a scale of
1:50000 and aerial photos of the study area were obtained. The topographic map was used to delineate the boundaries
of the study area, while the aerial photos aid in understanding the natural features and assist in dividing the area into
hydrological units. Next, Relevant information and statistics from previous studies related to the study area were
collected. This data provide valuable insights and contribute to the analysis. Then, Base maps were prepared within a
ArcGIS environment. These base maps include geological maps, soil types, vegetation cover, slope, direction, elevation
classes, and other pertinent factors. To enhance accuracy, the base maps were verified in the field, and the necessary
parameters for estimating erosion and sedimentation were scored through field surveys. After that, the MPSIAC model
was utilized to estimate erosion and sedimentation. By inputting the collected data and factors from the base maps into
the model, erosion and sedimentation rates were estimated. The model will help assess the vulnerability of the study area
to erosion. Finally, Based on the estimations from the MPSIAC model, an erosion map was prepared. This map depicts
the areas prone to erosion within the study area, providing valuable information for land management and erosion control
strategies. By following this methodology, the research aims to evaluate erosion and sedimentation rates in the study
area and generate an erosion map that can assist in effective land management and erosion prevention measures.
Results: In the Golan region, various types of erosion were observed, indicating the influence of different factors with
varying intensities. These erosion factors can be categorized into two groups: natural factors and human-induced factors.
The rocks in the study area were classified into five erosive groups. The geological factor score for the entire area was
determined to be 6.15 based on the sensitivity map of rocks in the sub-areas. The soil factor score was calculated to be
3.71. Furthermore, the climate factor score was 17.8, the runoff factor score was 13.01, the topography factor score was
10.44, the land cover factor score was 9.62, the land use factor score was 15.67, the soil surface erosion factor score was
1.81, and the water erosion factor score was 15.41.

Discussion and Conclusion: In terms of erosion and sedimentation, the study area fell into the high erosion class, with
a sediment yield of 541.26 m%km?/year. Field surveys identified 12 types of erosion in the watershed. By understanding
the erosion factors, measures can be taken to control erosion. Based on the obtained zoning map, it is recommended to
implement control and protective operations in erosive areas, while avoiding any activities or projects that may lead to
accelerated erosion, such as road construction. Natural erosion occurs in nature and does not necessarily result in soil
loss. However, human interventions in natural resources exacerbate erosion intensity, leading to accelerated erosion.
Therefore, it is crucial to assess the intensity and types of erosion in different areas and implement appropriate planning
and management measures. One proposed program to control soil erosion in the region is the implementation of land
uses based on their capabilities, along with soil protection programs for agricultural lands. Additionally, techniques
aimed at increasing the stability of soil grains should be considered to reduce erosion. In conclusion, understanding the
factors contributing to erosion and implementing appropriate management strategies are vital to erosion control and soil
conservation in the study area.

Keywords: Erosion types, Sediment, Erosion intensity, Land use, MPSIAC model.
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Table 2- Equation of MPSIAC model
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Y1 = X1
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Table 3- Relation of bed load and suspended load using Maddock method (Mahdavi, 2006)
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Figure 2- Nomograph of soil erodibility factor (K)
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Table 4- Score of surface geology factor in study area
wulo>Js V4 V3 V2 VI G5 G4 G3 G2 Gl asy> )

6.15 789 872 7.27 601 750 7.45 391 3.96 4.79 ol e Jale
anlllasd g0 il 059> sldazly ;o S Jale jLiel -0 Jgox

Table 5- Score of soil factor in study area
wuloje> S VA V3 V2 V1 G5 G4 G3 G2 Gl FU-eag

0.22 0.19 021 023 023 024 024 0.21 0.25 0.26 X1
3.71 224 356 388 389 394 401 343 4.12 4.39 Y1
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Table 6- Score of climate factor in study area
el oy US V4 V3 V2 V1 G5 G4 G3 G2 Gl  woe

89.04 89.04 89.04 89.04 89.04 89.04 89.04 89.04 89.04 89.04 Xz
17.8 1v8 1v8 178 178 178 178 178 178 178 Y2
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Table 7- Score of runoff factor in study area

sle>Jds VA V3 V2 VI G5 G4 G3 G2 Gl  aseoy;

65.05 37.81 58.70 66.94 8591 66.31 70.25 90.91 185.14 100.40 X3

13.01 756 11.74 1339 17.18 13.26 14.05 18.18 37.03 20.08 Y3
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Table 8- Score of topography factor in study area

e ds VA V3 V2 VI G5 G4 G3 G2 Gl ase,;

31.64 20.38 17.70 41.73 39.49 3389 30.60 3133 2432 34.87 X4

10.44 6.73 584 13.77 13.03 1118 10.10 10.34 8.03 1151 Yq
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Table 9- Score of land cover factor in study area

desUs VA V3 V2 VI G5 G4 G3 G2 Gl ase,

48.10 69.00 66.80 58.64 64.65 60.00 65.60 29.30 48.05 31.95 Xs

9.62 13.80 1336 11.73 1293 1300 1312 586 9.61 6.39 Ys

axdllans ygo 1wl 039> slaasly jo O ol ool Jale Lol =Y Jaan
Table 10- Score of land use factor in study area

ey Js VA V3 V2 VI G5 G4  G3 G2 Gl ase;

21.65 255 6.30 1535 1440 1290 1185 3155 17.95 31.45 X

15.67 19.49 18.74 16.93 17.12 17.42 17.63 13.69 16.41 13.71 Ys
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Table 11- Score of surface erosion factor in study area

Loy Js VA V3 V2 V1

G4  G3 G2 Gl  ase

7.25 16.35 383 557 454

1053 561 1851 560 8.33 X7

1.81 409 096 139 113

263 140 463 140 2.08 Y7
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Table 12- Score of river erosion factor in study area

ey Js VA V3 V2 V1

G5

G4  G3 G2 Gl  asy,;

9.23 6 14 14 14

14 6 7 7 Xs

15.41 10.02 2338 2338 2338 23.38 23.38 10.02 11.69 11.69 Ys
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Table 13- The guide of soil erodibility map in study area by MPSIAC model
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Figure 3- Erosion types in study area
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Table 14- SDR, specific erosion and sediment by MPSIAC model
I ol oy b SDR  only) Js wse, oRY BICs) als
only) (m3/km?ly) " (m3/km?ly) el s
12713.27 1016.88 51 6483.77 518.61 G1
15775.93 1879.21 52 8203.48 977.19 G2
25439.82 916.17 48 12211.11 439.76 G3
15191.88 1805.82 52 7899.78 939.03 G4
30961.2 1960.09 50 15480.6 980.05 G5
13705.46 2012.71 53 7263.89 1066.73 V1
15435.47 1846.05 52 8026.44 959.95 V2
8387.11 1460.94 54 4529.4 788.91 V3
24803.09 1011.34 48 11905.48 485.44 V4
152467.13 1288.71 42 64036.2 541.26 el 059> S

1. Sediment Delivery Ratio
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Figure 4- Erosion intensity map of study area
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Extended Abstract
Introduction: Hydrological modeling is an essential tool in water resources management, and its accuracy and
reliability are critical to successful design, planning, and decision-making processes. Calibration and validation
are two essential processes used to evaluate the performance of hydrological models. The warm-up period is a
crucial component of hydrological modeling that allows the model to reach an equilibrium state by representing
the initial system conditions accurately. This study aimed to investigate the impact of the length of the warm-up
period on the performance of four different hydrological models, namely AWBM, Sacramento, SimHyd, and
TANK, in the Kashkan watershed. The study used different optimization methods in the RRL software package
during the calibration and validation periods. The proposed warm-up periods of 5%, 7%, and 10% of the initial
data length were used without considering drought and wet conditions. The findings of this study provide valuable
insights into the impact of the warm-up period on hydrological modeling performance. The study showed that the
length of the warm-up period does have a significant impact on model performance, with the best results obtained
when the warm-up period was set to 5% or 7% of the initial data length. These findings have important implications
for the design and implementation of hydrological models, as they highlight the importance of carefully selecting
the warm-up period length to ensure accurate and reliable modeling results. Overall, this study adds to the body of
knowledge on hydrological modeling and provides useful guidance for future research and practical applications.
Materials and methods: The Kashkan River watershed, with an area of over 9,000 hectares, was selected as the
study area for this research. The Kashkan River is an important sub-watershed of the Karkheh River watershed,
and daily rainfall, potential evapotranspiration, and potential evapotranspiration for the Kashkan watershed were
used in this study, with a statistical period of 29 years (1988-2018). Since the rainfall-runoff process was
investigated for the entire watershed, the Thiessen polygon method was used to obtain the weighted average of
rainfall and evapotranspiration for the entire study area. Additionally, the Hargreaves-Samani (H-S) method was
used to obtain potential evapotranspiration data.
The data used in this study were divided into two parts, training and testing, based on trial and error and a review
of sources. The training data accounted for 70% of the total data, while the remaining 30% was used for testing.
The AWBM, Sacramento, SimHyd, and TANK models in the RRL software package were investigated, along
with seven optimization methods using the Nash-Sutcliffe objective function.
The findings of this study provide insights into the application of different hydrological models and optimization
methods in the Kashkan River watershed. The study highlights the importance of accurately representing initial
system conditions during modeling and the impact of the length of the warm-up period on model performance.
These findings have important implications for water resource management, particularly in the design and
implementation of hydrological models for the Kashkan River watershed and other similar regions.
Results and Discussion: This study examined the influence of different durations for the warm-up period on the
calibration and validation of RRL software package models. Seven optimization methods and the Nash-Sutcliffe
criterion were utilized in the analysis. Specifically, the warm-up phase of the software, which constitutes the initial
segment of the statistical period, was investigated during the calibration and validation processes. Durations of
5%, 7%, and 10% were selected from the onset of the statistical period. The study involved conducting over 4000
iterations for all the examined models and optimizers. Given the characteristics of the optimizers, up to 5 iterations
were performed for each optimizer in each model. The resulting average NSE value (Nash-Sutcliffe Efficiency)
was analyzed and examined. The findings indicate that, on average, configuring the warm-up period to account
for 5% and 7% of the complete dataset in the calibration and validation processes enhances the efficiency of the
model compared to the recommended period suggested by the software. However, it is important to note that the
outcomes may vary depending on the specific problem and prevailing conditions. Therefore, these results should
be interpreted cautiously and in conjunction with other factors. Overall, this study offers a practical guideline for
selecting an appropriate warm-up duration in the calibration and validation of RRL software package models.
Keywords: Rainfall-Runoff, Hydrological Models, RRL, Warm-Up
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Table 2- The results of NSE values in different Warm-Ups in models with RRL software package optimizers

Genetic Algorithm

oo Verification i Lzel-Calibration
oS e 5-Warm-Up
10% 7% 5% 1.2% 10% 7% 5% 1.2%
Jue -Model
0.144 0134 0.121 0.077 0.345 0.335 0.349 0.301 AWBM
0.141 0.126 0.128 0.201 0.072 0.017 0.038 0.095 Sacromento
0.424 0.460 0.426 0.455 0.463 0.475 0.459 0.458 SimHyd
0.045 0.172 -0.050 -0.093 0.353 0.376 0.338 0.348 TANK
Pattern Search Multi-Start
oo Verification i Lzel-Calibration
a5 e 5-Warm-Up
10% 7% 5% 1.2% 10% 7% 5% 1.2%
Juw -Model
0.154 0.154 0.137 0.105 0.317 0.305 0.332 0.283 AWBM
0.240 0.246 0.242 0.162 0.303 0.337 0.348 0.287 Sacromento
0.512 0526 0.476 0.499 0.554 0.555 0.527 0.524 SimHyd
0.270 -0.153 -0.288 0.058 0.360 0.360 0.364 0.354 TANK
Uniform Random Sampling
oo Verification =i, Lze-Calibration
oo p5-Warm-Up
10% 7% 5% 1.2% 10% 7% 5% 1.2%
Jow -Model
-0.036 0.069 -0.040 0.042 0.036 -0.045 -0.081 0.024 AWBM
-1.264 -0.519 -0.965 -0.905 -2.263 -0.798 -1.489 -1.314 Sacromento
-4.102 -1.814 -2.337 -1.087 -4.273 -2.052 -2.637 -1.540 SimHyd
-0.480 -0.087 -0.126 -0.391 -0.376 -0.039 -0.086 -0.381 TANK

sl i G g (mily 0,90 90 12 40 (G, Sk g ole Hlez) 0,90 slaml w0 VY Jlade 4> ol 6l RRL j131e 5 golpainy laiaes

RRL 5800 5 ai sl jloage b b Jow o calie slWarm-Up ,o NSE jolie zls (Y) Jgaz aslsl

Rosenbrock Multi Start Optimiser

oo Verification i Lze-Calibration
oo pS-Warm-Up
10% 7% 5% 1.2% 10% 7% 5% 1.2%

Juw -Model
0.127  0.171  0.083 0.112 0220 0.238  0.243 0.223 AWBM
-1.199  -1.629 -0.360 -2.595 -1.268 -1.955 -0.607 -2.105 Sacromento
-0.384 -0.416 -0.518 0.022 -0.845 -0.665 -0.805 -0.188 SimHyd
-1429  -1.990 -0.932 -1.025 -0.963 -1.141 -0.381 -0.504 TANK
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Rosenbrock Single Start

oo Verification

sz Lzel-Calibration

0955 p5-Warm-Up

10% 7% 5% 1.2% 10% 7% 5% 1.2% Joe ~Model
0.158  0.184  0.145 0.125 0352 0339 0355 0.331 AWBM
0.130 0.108 0.078 0.096 0.129 0116 0.046 0.152 Sacromento
0.420 0.432 0.544 0.461 0535 0.399  0.572 0.557 SimHyd
0.233  0.177  0.068 0.054 0.345 0330 0.327 0.324 TANK

SCE-UA
oo Verification o Lzel-Calibration
095 p5-Warm-Up

10% 7% 5% 1.2% 10% 7% 5% 1.2% Jow ~Model
0.174  0.164 0.136 0.122 0289 0335 0.336 0.279 AWBM
-0.053 0.064  0.013 -0.121 -0.513 -0.199 -0.234 -0.378 Sacromento
-0.821  0.073  0.178 -0.512 -0.918 -0.077  -0.053 -0.747 SimHyd
0.146  0.171  0.093 0.071 0292 0376 0.374 0.230 TANK

Pattern Search
mcoo-Verification sz Lze-Calibration
o955 p5-Warm-Up

10% 7% 5% 1.2% 10% 7% 5% 1.2% Jow -Model
0.147 0.146 0.121 0.113 0332 0323 0.360 0.320 AWBM
0.238 0.216  0.216 0.213 0.345 0311  0.306 0.275 Sacromento
0.455  0.412  0.522 0.428 0516  0.444  0.552 0.489 SimHyd
0.179 0280 0.127 0.104 0.355 0.406  0.403 0.323 TANK
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Figure 2-Graph of NSE values based on Warm-up, model and optimizer
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Extended Abstract
Introduction: Accelerated soil erosion and severe sediment production disrupt the natural balance in watersheds and have off-
site impacts on river channels and downstream reservoirs. There are different estimates of soil erosion and sediment yield in
Iran. However, what the researchers agree on is that it is more than tolerable erosion. Rangelands cover more than half of Iran,
and poorly covered lands play a large role in flood and sediment production. Therefore, the study of hydrology and soil erosion
is necessary for sustainable use of pastures. The prerequisite for these studies is long-term monitoring of sediment, runoff,
vegetation, soil, etc. A careful review of previous studies on rangeland hydrology shows that most studies have focused on the
effect of grazing management at the plot scale or have used simulation approaches and experimental models, as well as in a
short period of time. Therefore, it is very necessary to conduct scientific research using long-term monitoring data in
experimental watersheds. In this regard, the present study was proposed with the aim of evaluating the sediment yield of small
watersheds in pastures with grazing exclusion vs. overgrazing. The results of this research can provide useful information to
researchers, promoters, planners, and ranchers.
Materials and methods: Sanganeh Soil Conservation Research Station (SSCRS) with an area of 30 ha was established about 25
years ago in Kalat County (Razavi Khorasan Province, Iran). In addition to measuring erosion in plots and monitoring
vegetation, by building several ponds at the outlets of six small watersheds (SWSs), their runoff and sediment yields have also
been recorded since 2006. The present study was conducted with the aim of evaluating the erosion and sediment production of
these SWs (1200 to 17000 m?). For this purpose, the runoff and sediment of 69 events were collected at the outlets of six SWs.
Also, the time series of NDVIs were calculated for SSCRS, adjacent rural and nomadic (outside the village) rangelands on a
seasonal scale. To determine the time series of NDVIs, all satellite images of the study area were downloaded and after pre-
processing and corrections, the images were processed. Then, the soil erosion amounts of SWs were estimated in terms of the
sediment delivery ratio of the study area (Noor, 2020) based on the average sediment yields (according to their long period of
15 years). In the next step, the amounts of soil erosion obtained were compared to the amounts of tolerable soil erosion for arid
climate rangelands proposed by Skouti Oskouei and Arabkhedri (2018). Finally, the soil erosion of two similar watersheds,
one in the overgrazing area (E6) and the other in the grazing exclusion area (E4), were compared.
Results and Discussion: The results showed that NDVI is influenced by livestock grazing intensity. The highest value of this
index was observed in the grazing exclusion area (E1 to E5 SW5s), then in the Sanganeh village rangeland (E6 SW), and the
lowest value was observed in the nomadic rangelands. In terms of time scale, the biggest difference in NDVIs between
overgrazing and grazing exclusion areas was observed in spring. The results of the investigation of sediment production
indicated an inverse and non-linear relationship between the specific sediment yield and the area of SWSs. This study showed
that the amount of soil erosions in E2, E3 and E6 SWs are more than tolerable erosions which suggests the need for more
conservation measures. Finally, the comparison of two similar SWs (E4 vs. E6) indicate a significant reduction in annual
sediment yield (582%) due to grazing exclusion in the area. Also, the results showed that the sediment productions of E6 SW
in the spring and autumn seasons are significantly higher than E4 at 1% and 5% levels, respectively. Furthermore, it is
remarkably (but non significant) higher than than the E4 SW in the winter season.
Conclusion: Grazing exclusion in SSCRS rangeland led to a significant reduction in erosion and sediment production compared
to overgrazing condition outside the station. However, in some SWs, the erosion amounts were still more than the tolerable
values, which indicates the difficulty of restoration of destroyed rangelands on steep slopes with sensitive formations in arid
climate. Implementation of management measures including scientific grazing (especially in spring) is necessary to reducing
damage caused by floods and sediments.
Keywords: Experimental watersheds, NDV1, Rangeland exclusion, Sanganeh, Specific sediment yield
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Figure 1-Location of Sanganeh research statiom in Kalat county, Razavi Khorasan province and its main

components
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Table 1- Physiographic characteristics of the six watersheds of sanganeh kalat station

S ks o e e ol I e =
- () () (o yo 20) o5
Management (4s0) . c Watershed
type Length of waterway  Perimeter Area atershe
Average slope (%) (m) (m) (m?)
*3 8 40 79 287 4308 El
*3 8 63 42 162 1190 E2
*3 3 47 67 190 1468 E3
*3 3 31 92 482 11996 E4
*3 5 29 179 592 16917 E5
**b g ¢l 27 79 412 10397 E6

* Grazing exclosure ** Excessive grazing



(@l S bl Sliios olKl 15350 aalllas) ;585 3,0 Jlod i wilpe ,0 Sz S slajudol msgm, byl Fe

Al iz ol 50 K o8 sl i 5 o lod Y- S
Figure 2- The pictures of studied watersheds in Sanganeh research station
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Figure 3- Comparing the average annual NDVI of different rangelands in the study area
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Table 3- Comparison of the average annual erosion of Sanganeh experimental watersheds to the tolerable soil
erosion for rangelands
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(ton/haly) (ton/haly) (%) (ton/haly)
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0.75 2.87 1.70 E2
0.50 1.15 0.68 E3
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Table 4- Statistical comparison of the amount of sediment yield measured in two small watersheds
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Number of Events The significance level Time
31
Spring
1 Oleusls
Summer
21 .
0.004* =4
Fall
16 ea
0.123 s o
Winter
69 .
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Total

Sl sme BB 8925 pae NS —0o )0V 90 v ;0 ol a4y o e OS] g2g st g 3
*and **: Significant at 5 and 1 percent levels respectively-ns: Non significant
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Extended Abstract
Introduction: Mapping and assessment of surface water dynamics is essential for continuous monitoring of

water resources as it has significant implications in engineering and scientific research for floodplain
delineation, wetlands, disaster management, biodiversity, climate change, and water resource management
(Huang et al., 2018; Jawak et al., 2015). Traditional surface water monitoring methods mainly rely on field
surveys or on established measuring stations. Although the accuracy of the data obtained by this method is
high, it is time-consuming and has low efficiency. In addition, many aquifers are very difficult to access
because they are located in remote and rugged places, and only data from limited points in incomplete time
series are obtained due to the limitations of economic and land factors (Ogilvie et al., 2018). With the
expansion and development of remote sensing science and geographic information system, better ways have
been provided to monitor water bodies in a long period such that the use of multispectral satellite images and
different spectral indices for monitoring water bodies and floods is a fast and economical method in terms of
time and cost. The high number of existing sensors and their differences in estimating the spectral and spatial
characteristics of spectral indices have led to a good representation of the potential and limitations of satellite
data. Therefore, in this research, to investigate the flood of 2019 in the southwest of Iran, the Modified
Normalized Difference Water Index (MNDWI) and the Normalized Diference Vegetation Index (NDVI)
obtained from the Landsat 8 satellite images were used.

Materials and methods: The study area is a part of the southwest of Iran, which includes the southern part of
Ilam province and the northern, northwestern, western and southwestern parts of Khuzestan province. In this
study, to investigate the flood of 2018-2019, Landsat 8 sensor images were used for three months of January,
February and March in 2019. This section used QGis3.28, GIS10.8, Excel software and remote sensing data
including satellite images related to Landsat 8 sensor. These multispectral data were obtained from the United
States Geology website (earthexplorer.usgs.gov) and were prepared for preprocessing and necessary
processing. To prepare a map of the flood area and vegetation, radiometric and atmospheric corrections were
performed on the received images (Eskandari Damaneh et al., 2016). After applying the necessary pre-
processing, the MNDW!I and NDVI were used to prepare the map of changes in water bodies and vegetation
for the years 2018 and 2019, respectively (Rugel et al., 2017; Abutaleb et al., 2015; Arekhi et al., 2019).
Results: According to the results, the highest values of MNDW!I in 2018 corresponded to those on March 12,
which includes the northern and central parts. In 2019, the highest value of this index was on the date of
March 19, which included the southern to southwestern parts of the study area. Examining the changes in
MNDWI classes showed that in 2019, on February 2nd, 19th and March 7th, classes ranging from 0.11 to
0.15 occupied the highest level of the studied range, which is more than 68.75 percent of the area. This range
and its trend were increasing. On the other hand, on the mentioned dates, classes ranging from 0.15 to 0.2
covered an area of more than 24.32% of the region, and these classes were decreasing. Accordingly, in 2019,
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on March 8th and May 14th, the largest percentage of the area under study was still in classes ranging from
0.11 to 0.15, and the total of these areas was more than 76.13% of the region, which was decreasing. On these
dates, classes ranging from 0.15 to 0.2 included more than 20.03 percent of the study area, and these classes
had gone through an increasing trend.

Examining the changes of NDVI classes showed that in 2019, on February 2nd, 19th and March 7th, the
largest percentage of the study area was taken by classes ranging from 0.2 to 0.3, which totaled 71.81%, and
was increasing. Also, on these dates, classes ranging from 0.3 to 0.5 included more than 11.46% of the study
area and these classes were decreasing. Also, in 2019, on March 8th and May 14th, the largest percentage of
the study area was still taken by classes ranging from 0.2 to 0.3, and the total of these areas was more than
82.54%, which was decreasing. Meanwhile, on these dates classes ranging from 0.3 to 0.5 included more
than 11.64% of the study area, and these classes had been increasing.

Discussion and conclusion: The trend of spatial and temporal changes of the MNDW!I index in this period
shows that in February and March of 2019, the highest value of this index was in the northern and central
parts of the studied region. While the highest value of this index was in March and May of 2019, it has been
seen in the southern and southwestern parts of Khuzestan province. While this precipitation is in the season
when the vegetation in this area is in good condition, the classes above 0.3 NDVI vegetation index in March
2018 and March 2019 are more than 42 and 38% of the area, respectively. Because the southern parts of
Khuzestan province have lower altitudes than the northern and northwestern regions, it is plain and flat. This
has caused it to serve as the foothills of the upper elevations of Khuzestan and Lorestan provinces, which in
turn causes the influx of upstream waters into this region. Even if the vegetation cover is suitable in the
season, it has caused a large and unexpected influx of water in these areas, which itself causes flooding of
the residential regions, facilities and agricultural lands. In general, it can be concluded that by using the
MNDWI and NDVI indices obtained from the Landsat satellite images, it is possible to monitor the water
bodies and waterlogged areas resulting from natural hazards such as floods, as well as the vegetation of
different regions with high accuracy. The findings of this study can be used in studies and decision making
with sufficient confidence.
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Extended Abstract
Introduction: Gully erosion is a severe form of soil erosion, but internal gully erosion processes are not well understood,
especially at the scale of rainfall event. Nowadays, gully erosion is known as one of the most destructive types of erosion in
agricultural lands and natural resources in the world such that it has a significant share of scientific research. Although soil
erosion is a natural process, human activities in the past decades have greatly accelerated different types of erosion in nature.
Gully erosion is the final and advanced stage of the erosion process, which, if not controlled, can cause huge damage to
infrastructure as well as various agricultural parts, natural resources and environment, which either do not compensate for
damage or if compensated, takes a long time in nature. In arid and semi-arid regions, due to certain conditions, the creation and
development of gully erosion can make tremendous progress. Soil erosion in arid and semi-arid regions is one of the important
consequences of climate change or is one of the consequences of environmental and ecological changes. Therefore, the purpose
of this study is to rank the effective factors of morphometric erosion in creating gully erosion using statistical methods, as well
as preparing gully erosion sensitivity map using maximum entropy model and its sensitivity in arid and semi-arid regions in
arid and semi-arid provinces such as Kerman, which in turn provides valuable information on how to create and develop gully
erosion in these areas.
Material and Methods: In this study, 79 gullies were identified in Sarab Halil watershed in Kerman province. Then, 15
morphometric information layers were obtained along with gullies distribution map and PCA statistical Analysis was used to
determine the most important factors affecting morphometric and finally, the map of gully erosion zoning was obtained using
entropy maximum model for morphometric factors. In addition, MaxEnt model is a general model that allows users to evaluate
the relationships between a dependent variable and several independent variables in different study contexts. The maximum
entropy model based on the principle of entropy specifies the network of connections between dependent and independent
variables and are obtained based on the role of each independent variable, its influencing weight, and its response curves.
Entropy indicates the degree of uncertainty of the unbalanced distribution of the existing phenomena from the expected
information content. Entropy method has been used in various fields such as mathematics, computer and economics in Iran and
the world, but it has been used less commonly in geomorphology. In addition, Jackknife test was used to determine the
importance of morphometric variables and the area under the curve criterion and acceptor performance specific curve were
used to evaluate the accuracy of the model. The graph of the acceptor performance specific curve expresses the presence of the
prediction against the accuracy of the absence of the forecast. If the amount of the area under the curve falls between 0.7 and
0.8, the model is considered good, and if the area under the curve ranges from 0.8 to 0.9, the model is considered very good,
and if the amount of the area under the curve is more than 0.9, it is considered an excellent model. Meanwhile, the area index
under the curve in receiver factor is equal to the probability of correctly distinguishing between the points of presence and
absence by a model.
Results and discussion: Gully erosion is one of the most important types of erosion in different climates of the planet, which
causes widespread destruction and since it is very scattered in watershed areas, predicting its occurrence with low research
costs is very important. The use of morphometric factors in this research, in addition to having low research and field costs,
showed that the desired and acceptable results can be achieved without the use of other factors that have higher cost. Map of
gully erosion prone areas obtained from entropy maximum model using morphometric factors in the study area showed that
gully erosion in northeast, east and south is more likely to gully erosion between 0 and 31%, but in the east of the watershed
and southeast, the gully erosion increases slightly and reaches the probability of 92%, but the percentage of the area is very
low. However, towards the center, north, northwest, west and southwest of the study area, the probability of gully erosion
increases and reaches 92% and sometimes in some parts up to 100%.
Conclusion: The results showed that in the occurrence of gully erosion, the morphometric factors of plan curvature, profile
curvature, topographic wetness index, vertical distance to channel network, altitude, and length - slope factor, slope and earth's
surface texture are effective in creating the gully erosion.
Keywords: Length - slope factor, Gully erosion, Texture, Aspect
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Figure 4 - Information layers of curvature and curvature classification index in Sarabe Halil watershed
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Table 2- PCA analysis in the study area

=]
=
o

eolez Jole pom Jole p9d Jele Jsl Jele S hegd g0 Jalge
-0.098 0.632 -0.230 -0.321 5 552 pe 5 352
0.089 0.788 -0.023 0.117 gy 5 b 5IUT asls
0.054 -0.669 -0.210 -0.037 e
-0.693 -0.138 -0.036 0.235 Casd asls
-0.112 -0.336 0.650 0.080 glis,)
0.469 0.134 0.583 -0.324 anl )l ot — Jsb 5256
0.067 -0.017 -0.128 0.796 aeld (sl
0.053 0.095 0.090 0.721 & rors Lzl asls
-0.133 0.203 0.845 0.018 o
0.043 -0.009 0.800 0.027 oo el 2l
0.802 -0.110 -0.131 0.007 el 05> crlus
0.283 -0.011 -0.050 -0.770 Sl ng Cogb, a3ls
-0.176 -0.044 0.341 0.728 aolpl 4l jl sogae alols (a3ls
-0.103 -0.319 0.032 0.254 sbizl aiail pasls
Aspect Analytical hillshading
0651
060
055
_0E0f
%U.:&S r
Fo4of
E[] 351
030
0251
020
0158

gy 3 4l 5IUT g Cgr Sy haghya0 Jolge Faly b siomio —1Y S
Figure 11- Response curves of morphometric factors aspect and Analytical hillshading
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Extended Abstract

Introduction: Representation of natural phenomena through hydrological models is very important for planning and
management of water resources, because these models provide the possibility of investigating natural processes and evaluating
modeling in different designs and are of great importance in management decisions. Hydrological models are a simplified
representation of the real hydrological system, which help to study the functioning of the basin in response to various inputs and to understand the
hydrological processes better. Considering the diversity of hydrological models, it is difficult to choose each model for each task, and there is a need
for a comparative evaluation of models to determine the capability each model in the study area. Choosing a model from complex models that
require many inputs and are difficult to work with or simple models that are easy to work with is considered important for water resource planners.
Also, knowing the accuracy of the models in the simulation process is important and requires investigation. In this study, two hydrological models,
MISDc and GR4J, were used to simulate the flow of Cham Anjir watershed. The results of the models show that both models have an acceptable
ability to simulate the flow of the studied area, but the MISDc model has a higher ability to simulate the flow, and this model can simulate the peak
discharges better than the GR4j model. The advantage of these models is that they are free and the data of these models are few and available.
Materials and methods: In this research, the efficiency of MISDc and GR4j models was evaluated. The basic data used includes
observational data of temperature, precipitation, discharge, and evaporation and transpiration in the period 2008-2020 from 3
selected stations in the region and its surroundings. The required data of MISDc model are: daily data of precipitation,
temperature and discharge, and the required data of GR4J include daily data of precipitation, evaporation and transpiration, and
discharge. The data were given to the models after preparation in MATLAB software, and each model was executed separately.
The model performance evaluation process is of fundamental importance during the model development and calibration
process. Various indicators are presented and used to evaluate the models. The performance evaluation of two models was
investigated through NS and R? methods.

Results and Discussion: In order to check the performance of the two models in the period of 2008-2020, data was prepared.
In order to recalibrate the models, a 9-year period was determined and to check the validity of the models, a 4-year period was
determined. After entering the data into the MATLAB software for the purpose of simulation, the parameters of the models
were changed manually to obtain the most appropriate values and the calibration stage was performed. Next, in the validation
phase, the models optimal parameters were fixed, the new statistical period for the model was defined, and the model was
implemented. Examining the performance of the two models during the calibration and validation stages shows the good
performance of the two models in simulating the daily flow of Cham Anjir basin. The results of Nash coefficients evaluation
and determination in the calibration stage for the MISDc model are 0.699 and 0.717, respectively, and for the GR4j model are
0.54 and 0.597 respectively. The results of the validation stage for the MISDc model are 0.794 and 0.851 respectively, and for
the GR4j model are 0.70 and 0.715, respectively. These results show that the MISDc model performs better than the GR4;j
model. The MISDc model has been able to simulate the daily flow of the studied area well, especially in the peak discharges,
and the GR4j model, due to its good simulation, has not been able to estimate the peak discharges as well as the previous model.
Conclusion: In this research, to evaluate the performance of two MISDc and GR4j models in simulating the runoff of Cham
Anjir basin, the data of precipitation, temperature, evaporation and transpiration, and discharge were used in the statistical
period of 2008-2020. Then, the stage of data calibration, validation, and evaluation of the model's performance was carried out
and examined. The results of the investigations show the good performance of the two models and the relative superiority of
the MISDc model to the GR4j model. The results obtained in this research are close to the results of research conducted in
different places, so according to the results obtained from the models, it can be said that the models can be used in the studies
of water resources in the region, and it is also suggested that the models be used for estimation of runoff in similar areas.
Keywords: flow modeling, Hydrological model, water resources management, Lorestan province.
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Figure 1- Location map of Cham Anjir basin in Lorestan province and Iran
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