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Extended Abstract

Background: The increasing loss of water and soil resources has intensified over the past few
decades due to human and sometimes climatic factors and has led to many economic and social
consequences. In addition to creating economic costs and losses of national capital, this issue has
led to an increase in the occurrence of floods, an increase in the rate of sediment production, a
decrease in the useful life of dam reservoirs, the loss of vegetation cover, and a decrease in
agricultural production, as well as water scarcity. Proper management of Iran's watersheds is one
of the most important methods for using water and soil resources, which requires comprehensive
and complete information on different administrative and management methods. Watershed
management projects are large-scale and long-term projects that can widely affect the entire basin.
Since such projects may have undesirable or desirable consequences, it is necessary to have
dynamic planning and strategies. In fact, watershed management should follow an adaptive
management approach that includes monitoring, evaluation, feedback, and necessary adjustments.
The issue of monitoring and evaluation is one of the basic pillars of implementing watershed
management projects, which is considered a tool to examine their effectiveness. Since the success
of watershed management projects depends on their multifunctional objectives at various
technical, social, and political levels, achieving the objectives, monitoring, and evaluation of
watershed management projects is a necessary and inevitable task. Currently, most watershed
management and development projects lack a monitoring and evaluation program on the
performance and plans of the project. Definitely, monitoring and evaluation require quantitative
data to show whether or not the work carried out is in line with the project objectives and how
much deviation there is from the main objectives. Therefore, monitoring and evaluation at each
stage of the project, comparing, selecting or rejecting existing options, making decisions, dividing
tasks, making adjustments and making necessary judgments and decisions show that the
existence of a monitoring and evaluation system during project implementation is very necessary
and essential. Therefore, evaluating the performance of watershed management measures in terms
of economic aspects makes it possible to determine the type and extent of the project's effects and
the affecting factors, and provide necessary guidelines for the optimal implementation of these
plans to officials and planners in the future. Therefore, it is necessary to study the impact of these
projects in reducing damage to natural resources and preventing accidents in the country's
watersheds, as well as the economic and livelihood consequences of watershed management
measures from the perspective of people living in villages bordering the project and experts. This
is to determine the positive performance and the extent of implementing such projects in
controlling and improving the conditions of the intended watershed. This research aims to
evaluate the effect of watershed management measures before and after a project implementation
on the general condition of the Langar 1 watershed, which has been examined throughout the
article.

Methods: The effectiveness of watershed projects implemented by considering factors, such as
erosion and sedimentation, change of use, peak discharge, flood volume, economic issues of
watershed residents, and vegetation changes before and after the implementation of these projects
(between 2009 and 2021), was monitored and evaluated using satellite images, field visits, and
receiving data from the General Department of Natural Resources of Mazandaran Province, Sari,
in the Langar 1 watershed of Mazandaran Province.
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Results: The implementation of biological and mechanical operations in the entire basin caused
17.89 and 25.94 percent reductions in erosion and sedimentation rates, a 30 percent increase in
the dense vegetation index, a 1178.18 million cubic meter reduction in the flood volume, and an
increase in the profit rate at a cost of 1/12 for the watershed dwellers. Therefore, it is suggested
to expand the implementation of biological and mechanical operations in accordance with the
cultivation pattern and socioeconomic issues at the basin level.

Conclusion: The results of the study show that the watershed management measures carried out
in the Langar 1 watershed have significantly ingluenced improving the quantitative and
qualitative characteristics of vegetation cover and meeting the project objectives. The
implementation of watershed management plans is beneficial, economically justified, increases
groundwater, and is effective in reducing erosion and sedimentation, which has resulted in an
18% reduction in the rate of erosion and sedimentation in the entire basin compared to 2009. A
comparison of specific erosion and sedimentation before and after the implementation of
watershed management operations shows that the rate of specific erosion and sedimentation has
decreased as a result of the implementation of various watershed management measures
(biological and managerial). Sub-basins that contained barren lands in 2009 turned into sparse
and dense vegetation in 2011, and their percentage reached zero, indicating the effect of watershed
management measures, which include implementing biological operations (planting seedlings and
trees) and mechanical operations in the Langar 1 basin. The peak discharge and flood volume in
the Langar 1 basin show that the concentration time has increased during the statistical period,
and the other mentioned parameters have had a decreasing trend, which, along with the increase
in changes in the NDVI vegetation index in the Langar 1 basin, further demonstrates the positive
effect of watershed management measures. In spite to the limitations of this research, such as
incomplete basin information, failure to consider the study budget, failure to utilize diverse
scientific expertise, and the weakness of the agricultural extension sector to increase agricultural,
livestock, and horticultural production, conservation planning and economic management can be
carried out based on the needs and production capabilities of each watershed. Therefore,
watershed management measures in the basins are suggested to be based on considering economic
issues and implementing integrated plans, so that the income of the residents can be increased, in
addition to protecting the lands.
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Table 3. Determining the sedimentation class in Langar 1 sub-basins
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il I 1.71 1.52 47.05 50.46 349.97 L9
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Total basin

The final factor (the sum of the nine factor numbers of the mpsiac model): R
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Figure 3. Special sediment assessment of the Langar 1 watershed
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Table 4. Comparison of the amount of changes in erosion and specific sediment compared to previous studies
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-12.40 4.19 4.78 -20.79 2.14 2.70 51.08 L17-int
-23.07 221 2.87 -30.12 1.04 1.49 47.00 L16
-45.83 2.57 4.74 -50.88 1.50 3.06 58.53 L5
-6.59 240 2.57 -15.61 1.22 1.44 50.62 L15
-7.66 2.36 2.56 -16.09 1.30 1.55 54.84 L14
-1.93 2.99 3.05 -10.68 1.37 1.53 45.69 L13
38.88 3.82 2.75 26.29 1.80 1.43 47.12 L12
25.72 3.68 2.93 14.40 1.61 1.41 43.79 L10
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Figure 4. Specific erosion of the Langar] watershed

Sidgh 5 aS Jb ;0 0 WA Jlo 3,8 5 5 ¥V
Oislwyd e idlS Cote clyoms cde (Y oV sl S05)
dao)d =0+ /AN ) asiS Cllllas &y s 09 gy g
VS oS ool 1S VOV/AY AL adgs 5 Corlus

Sy & Cund g W3 S5 S 1) o] ks
ol a3 1y b Sis aw ]38l doyd VF/EF asiS
gaw b ohl ©hlad maiins 3)9 (il el Jolo 0l
Oilitl g e Ol cle g 0 S (iolw s il
9 @l ) S WYL 4o 05 13 0hag Cgm) (e

Bolis gl I3l 5 n S gl inlS o] s
50 sloJpiz) ol igSons

Table 5. Land use changes in the L12 sub-basin
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Table 6. Land use change and sensitivity of the L 12 sub-basin formation
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Figure 5. The specific erosion map of the Langar 1 watershed
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Table 7. Land use changes in Langar 1 watershed between 2009 and 2021
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Figure 6. Land use in the Langar 1 watershed for 2009
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Figure 8. Vegetation index changes between 2009 (top) and 2021 (bottom)

Table 9. Vegetation density changes based on the NDVI vegetation index in the Langar 1 basin

(403) colus Slyoss Aoy (t5a) colue
Area (%) Jbo &y e Area (h) L
1388 LS by g5
1400 Jls 1388 Jlw Changes 1400 Jls 1388 Jlw Land vegetation cover
Year 2021 Year 2009 compared to Year 2021 Year 2009
2009 (%)
0 0.08 992 0.06 751 b
Barren
11.95 41.07 2709 1159.29 3985.39 S 2l g
Thin vegetation
88.06 58.85 49.63 8544.27 5710.22 w1k (25 Glby

Dense vegetation

L (Ren et al., 2023) Ko g 04y -Cawl VS a3
ua>l.w )l odlaiwl 1.> lebLf gy c_:]).u:u Lg) (ow)p
(o ok olol VY JINVAAA Gl o NDVI
ULNDVI 23l @l s dgy diold a5 By dois opl
loli8l Wgy aS 3y [ ¥F Il =2/ XY o gloy cubdS
oL Wy il Slusl cullad Jolos pioman bl
lilaie NDVI 5 die il baes Cunes 5 3D
Cuto &yl baas o) (6)l5 g9 i & by izl
Mohammadyari et al.,) ,Sen 5 (5;bdee .cuily
Nas mlojp (BUS Gide Sl (oyn b (2019
2 Colue Gilisl oy e oS il ol WWAM-IYAS
S Sgbt L85 O)ppo 053 Jlu (ALS Hlig b )
(O W) 039)5] Ul Caxwg y (Juo).) )LP) )LS\Q MY-¥
288 g Jle e b (3] 3 colue (alS i
(Joy> dw) LS ¥00 Glieds gy 390 Sloj o3l

Caly ials

Jlo 2 &8 2505 ple glFer (V) Joe @l 4 @295 b

Slles pbol sy [ o /Fe 4 W Jlo o Colwe
Jos adlate )3 023 gla gy 5 85 (S 3 5 )
4.2 \f” JL.A) ).) 45 .39{ M)-) \‘\/'V s\\“M JL.\) ).) &SJ\.‘}
dilaio ) pSlye BLS by a5 Jb )0 ey o> VV/AD
.uﬁb ).«.w ..\ap).) AA/’; 4) ()/\/N) j‘ )Ja) 3)940 L;’LO) 0)9.) ).)
olS e ! Jle WY o aSuias e i @ls oyl
5 Ol bl oad oS1e alS jidey 4 bas S
adlate )3 (25 g cddlate )3 ()5 s g gL b S
S WA oy &S oladses i Cuwl oad oST4ie
S (2L sy 4 hag Ve Jlo o Lo pb )]
023l cpl g ey puo 4 b (@3] A0 )d 5 B gl
S Sldas ! Jold g)lbjsul (sloojgy U


http://dx.doi.org/10.61882/jwmr.2025.1216
http://jwmr.sanru.ac.ir/article-1-1216-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-01-31 ]

[ DOI: 10.61882/jwmr.2025.1216 ]

WY

3155 el g 5 oo M g8 bls o Seslyol gian] Lo

VEF /Y 0o /pmd s Jlo a0l 0555 o e 4ol g

0] 0o )3 odes Jelio (ooladl wolyy (Vo) Jodo

adgn Sl LW g 3 & dguw S (b3, -0

(Jby oyoee lg) V S 550l 059> ) oses Jelie (oobasdl el yd —Ve Jous
Table 10. Economic income of major businesses in the Langar 1 watershed (millions of rials)

AR5 4 dgw Capd gl alls sl s sl oAl b3l Wy anje oAb Lol el
Benefit-cost ratio Net household income Number of Net value Cost of production Gross revenue Activity
households
9 53y9liS
1.52 90.96 49304.52 32325.48 81630 sl
Agriculture and
orticulture
542 &lals
0.87 82.96 44968.67 51646.33 96615 Animal
husbandry
1.12 137.92 94273.19 83971.81 178245 woe JS

Total basin

Cel & 3980 gw) dbml g Hlalwyd IR 5> 5o
wo J5 3 guy g plaleyd (i sho)> WA als
Cow) 5 ik duolds .l ol VWA Jlo & Cond
ol Lg)bpoj olles !l 5 Jd oloy 40 okug
Sl sl Sl 0hg g g pialo b (lise oS amd oo
ol Bl yialS (2o pde 9 (SS35len) (sybsul calise
2oy3 g Kb o9l g S (LS by 4 Jas Ve e Jlo
&b szul Sloladl W31 oxmd lis cpl &S sy oo & Ll
9 ()53 5 B JW) (Ridan Clbos 2l Jols
0> 9 gl (23l VST ade > (Sl Clles
P s plej & dmd e L N S adee > M
olS asls alpw Gilial (S 5o a8 wlawsl  dals
ololdl cute Bl il i ) S ases ;0 NDVI
b el g ooladl Ol s amy o L |y (oo
o 4y liwg) ol aw ) (el slaofgn (121 Sl
2 558 o plol 5 s Bolio ) (o5 oS
2 ybiul lelidl plgl 5l Jls (piis €S 5l an ooyl
Gl Goje g 1 (Sl 5 (Sjdsn Slles B
2 Agd g il 4Bl polaid] laazdg 38 aije il
53b 393> U sy (ol el 2 (olote b (Lo
lail g elanl buls den0 p ol b 5 Lasuiel
05 ol cusdS b o colus a5 oyl ditun polaol piSlo
> 9 0L dude g LiSal) sl Slg5 0 p2l> Sl 3 Sloj
Slodges ST &S5 pl 4 28 sl wyp o e
slbcodgime de29 L .(Madadi & Maleki, 2018)
P ades Sledbl g (28l b 5l et opl Slelles
Sl jlateds (65)sliS gug )i ISk ind g gotie (sele
9 Bl bl p glFioe (Bl g (ol g 5jpliS Cladgs
g Bl bshyaly Gul ade » iy Uy
&S 29 oo dogudiy ccpl p W b pogl (oolaidl g pie
08,5 a0 wlel p laases d)]b)’#’irj aloldl lya
S o b oasl el Y sl g oolasdl Plue

U5 T3 ol 5 (2L ey g ks 2, 225
NPl S o 2 09l Jby oabea WAYYD py AL ailate
cslp bawgie (AL el)> laply g gl ¢5)5laS” (ot
y Sy bl Jla > by Oe YAIRS s 5o
SiasS cadlaio 3 (golaiBl sdas Coled (Vo) Jodo bl
5 Syp el Oygon s (lopls el (gL T 5l e g
@ L o Y guams .l yloliwgy Jjle 50 dgaxe dlus
Do ob Came bles Jol)d xie g dusy o gl 8 juns
SMF ity D Ae 4 dgw Cuns @b ol
slolles L;l)?l M)J‘ &S cwl 93 Jolso g S5 5l P
9 $isliS 9 (EL (Al g ol Jbd 4 g (Siglge
Selyd il 1y eolaldl cas 3l ol mlie el
d)lb)‘ﬁ.‘iq] Sldas g3 0 L ) S ds g uLu.u.»)).A?UT
oy e @i b & A5 (e ang ade nl )
laidl Lo oy g ue (Hasani & Maleki, 2020)
cdlhe olsipsol p gbsul Glles Bl clanl g
b SISl ppieke J &S By s ol 4 Ll )
Gl o S8 @l 4 blos il 4 g
Er @ odjleS sblimd b (eejnj ol e
Ald (b (21 VBT 65, 9 38 o)Ll o slaas ja
il 5] ajgo 3 ookl Jai )1, o oo b
scwle )0 ©ipe e ol k)
2 85l 4 (Sl (31905 g dibate )3 (P9 g (S pte
Jole 93 plyier o (g)bgsul g (b e slag)b 2
ey adg> 3] 5 &lpe o FS s pSel 13 edas
5 adhaie (Sl el Rl @ e Lol 5 sl
Ol 250 aop Bl & bl ©pple Sl spSsl>
Yeganeh ) oy jiol580 ]y lacolled 4 a4 5o 4 dguw Cans
(et al., 2016

Sibpsul clolidl oS s e ULMJ ek guls

S0 > lpwas UV S Sl 0y 4B Seldl
Ol Ored g (LS (hdg (S g (o Sluogad
WWiedgw (g b isul gz, gl wlanily 659y Slaal
o3y Lol Gl s g conl (ool an g (gl


http://dx.doi.org/10.61882/jwmr.2025.1216
http://jwmr.sanru.ac.ir/article-1-1216-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-01-31 ]

[ DOI: 10.61882/jwmr.2025.1216 ]

3155l o 9 (oM W gl ailllns (Sl (g0n] Lo

WY Olsile Glusl VS 55l ojgs 55 (olassul lojey el 2lj) 9 Lk

References

Agha-Razi, H. (2019). Effects of Watershed Management Practices on Some of Flood Characteristics
Change in Haftan Watershed. Journal of Watershed Management Research, 10(19), 106-116. [In
Persian]

Ajami, M., Khormali, F., & Ayoubi, S. (2012). Role of deforestation and land use change on soil erodibility
of loess in eastern Golestan province. Watershed Management Research, 25(1), 37-44. [In Persian]
Amini, A., Karami Moghadam, M., Sedri, M. H., & Kazemi, S. (2022). Determining the Erosion and
Sedimentation Using MPSIAC Model and GIS System in Khorkhoreh Watershed, Kurdistan, Iran.

Iranian Journal of Remote Sensing and GIS, 14(4), 87-102.

Azizpoor, F., Haghi, Y., Bayat, M., & Karaminasab, S. (2021). Evaluation of the effects of watershed
projects on the socioeconomic and system of rural areas (Case study: Kordian section-Jahrom city). The
Journal of Geographical Research on Desert Areas, 9(1), 19-44.

Babur, M., Shrestha, S., Bhatta, B., Datta, A., & Ullah, H. (2020). Integrated assessment of extreme climate
and landuse change impact on sediment yield in a mountainous transboundary watershed of India and
Pakistan. Journal of Mountain Science, 17(3), 624-640.

Bagherian, R., Samah, B., Samah, A. A., & Ahmad, S. (2009). Factors influencing local people's
participation in watershed management programs in Iran. American-Eurasian Journal of Agricultural
& Environmental Sciences, 6(5), 532-538.

Bai, Y.-1,, Fu, C., Thapa, B., Rana, R. B., & Zhang, L.-x. (2022). Effects of conservation measures on crop
diversity and their implications for climate-resilient livelihoods: the case of Rupa Lake Watershed in
Nepal. Journal of Mountain Science, 19(4), 945-957.

Bhardwaj, P., Sharma, T., & Singh, O. (2021). Impact evaluation of watershed management programmes
in Siwalik Himalayas of Haryana, India. Environment, Development and Sustainability, 23, 5251-5276.

Degife, A., Worku, H., & Gizaw, S. (2021). Environmental implications of soil erosion and sediment yield
in Lake Hawassa watershed, south-central Ethiopia. Environmental Systems Research, 10, 1-24.

Donoso, M. E., & Sarmiento, F. O. (2021). Changing mountain farmscapes: vulnerability and migration
drivers in the Paute River watershed, Southern Ecuador. Journal of Mountain Science, 18(7).

Faramarzi, M., Heidarizadi, Z., Mohamadi, A., & Heydari, M. (2018). Detection of vegetation changes in
relation to normalized difference vegetation index (NDVI) in semi-arid rangeland in western Iran.

Gyssels, G., Poesen, J., Bochet, E., & Li, Y. (2005). Impact of plant roots on the resistance of soils to
erosion by water: a review. Progress in Physical Geography, 29(2), 189-217.

Habibi, N., Masnavi, M., & Malekmohamadi, B. (2018). Ecological Landscape Design of Urban Rivers
with emphasis on Run-Off Water Control (Case study: Ziyarat Gorgan river). Journal of Environmental
Studies, 43(4), 609-629.

Hajibigloo, M., Sheikh, V., Memarian, H., & Komaki, C. B. (2022). A comprehensive assessment and
modeling of land use changes in a flood-prone watershed, Northeast of Iran. Journal of the Indian
Society of Remote Sensing, 50(6), 1101-1118.

Hasani, H., & Maleki, M. (2020). Socio-economic evaluation of watershed plans on the watershed residents
(Case study: Hasanabdal basin-zanjan province). Journal of Watershed Management Research, 11(21),
143-153. [In Persian]

Jafari, A., Sarai Tabrizi, M., & Babazadeh, H. (2021). Effects of watershed management practices in
reducing the erosion and sedimentation (Case Study: Alikandi Boukan Watershed). Applied Soil
Research, 8(4), 57-68.

Jahantigh, M., & Jahantigh, M. (2020). Investigating of land use change effect on some soil physical-
chemistry characteristics and Erosion in arid areas (case study: Hirmand of sistan). Environmental
Erosion Research Journal, 9(4), 92-118.

Jayakody, A., Wanigasundara, W., & Gunawardene, E. (2019). 9: Monitoring and Evaluation of Soil
Conservation and Watershed Development Projects in Sri Lanka. In Monitoring and Evaluation of Soil
Conservation and Watershed Development Projects (pp. 163-178). CRC Press.

Johnson, J. N., Govindaradjane, S., & Sundararajan, T. (2013). Impact of watershed management on the
groundwater and irrigation potential: A case study. International Journal of Engineering and Innovative
Technology (IJEIT), 2(8), 42-45.

Kamyab, H. R., & Salman Mahini, A.-R. (2014). Tempo-spatial patterns of landscape changes and urban
development (Case study: Gorgan). Journal of RS and GIS for Natural Resources, 5(2), 15-24.

Kavian, A., Mohammadi, M.A., & Azmudeh, A. . (2015). The effects of construction of corrective dams
on the hydrological characteristics of the Mohammad Abad Sari watershed. Applied Research Journal
of Geographical Sciences, 14(35), 213-230. https://doi.org/http://jgs.khu.ac.ir/article-1-2186-fa.html

Khaledian, H., & Bayat, R. (2017). The Role of Watershed management projects in reducing erosion and
sediment of watersheds. Environment and Water Engineering, 3(3), 200-213.

khosravi, k., Safari, A., Habibnejad, R. M., & Mahmoudi, N. (2012). Evaluation of soil erosion and
sediment yield estimation various empirical model by observation values case study: babolroud
watershed, mazandaran province. Environmental Erosion Research, 1(4), 33-53.


http://dx.doi.org/10.61882/jwmr.2025.1216
http://jwmr.sanru.ac.ir/article-1-1216-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-01-31 ]

[ DOI: 10.61882/jwmr.2025.1216 ]

3155l g 9 (oM W g8 ailllas Syl g0n] Lo

VY VoF /Y o)l [pmd3ls Jlo jsul ojsn o e acl jing3

Kordi, A., Fathi, M., Shahbazi, A., & Bayat, A. (2015). Performance evaluation of watershed structures in
reducing peak flow and flood control 11th National Conference of Iran Watershed Science and
Engineering, https://civilica.com/doc/510816/

Lépez-Moreno, J. 1., Vicente-Serrano, S. M., Begueria, S., Garcia-Ruiz, J. M., Portela, M. M., & Almeida,
A. (2009). Dam effects on droughts magnitude and duration in a transboundary basin: The Lower River
Tagus, Spain and Portugal. Water Resources Research, 45(2), W02405.

Madadi, E., & Maleki, M. (2018). Socio-economic impact assessment of the implemented natural resource
projects from the stakeholder’s perspectives (Case Study: Watershed Andabil-Khalkhal City),
Rangeland, 12 (3), 267-280. [In persian]

Moazeni-Noghondar, S., Alikhani, F., & Hatami Yazd, A. (2022). Assessment of the effect of watershed
management operations on runoff and soil erosion (Case study: Nakhab Boshrouyeh basin). Journal of
Range and Watershed Managment, 75(2), 299-317. https://doi.org/10.22059/jrwm.2022.335726.1632

Mohammadyari, F., Mirsanjari, M. M., & Zarandian, A. (2019). Monitoring of vegetation changes in Karaj
watershed using NDVI index and gradient analysis. Journal of RS and GIS for Natural Resources, 9(4),
55-72.

Moradi, S., Nabiollahi, K., & Hissaini, S. M. T. (2018). Assessing the effect of forest degradation in
different slope positions on soil quality and evolution in west of Kurdistan Province. Journal of Water
and Soil Conservation, 25(2), 131-149. https://doi.org/10.22069/jwsc.2018.14263.2900

Plaster, E. (2013). Soil science and management. Cengage learning.

Qiankun, G., Aijuan, W., Wei, Q., Zhijie, S., Jiaguo, G., Dandan, W., & Lin, D. (2022). Changes in the
characteristics of flood discharge and sediment yield in a typical watershed in the Hengduan Mountain
Region, Southwest China, under extreme precipitation events. Ecological Indicators, 145, 109600.

Ren, Y., Zhang, F., Zhao, C., & Cheng, Z. (2023). Attribution of climate change and human activities to
vegetation NDVI in Jilin Province, China during 1998-2020. Ecological Indicators, 153, 110415.
https://doi.org/10.1016/j.ecolind.2023.110415

Roghani, M. (2012). Surveing the Mecanical Implementation Roles in Runoff Controling on the Watershed
(Case Study in Hydarie Catchment). Irrigation and Water Engineering, 2(3), 11-23.

Safarianzengir, V., Fatahi, A., Sobhani, B., & Doumari, S. A. (2022). Temporal and spatial analysis and
monitoring of drought (meteorology) and its impacts on environment changes in Iran. Afmospheric
Science Letters, 23(5), €e1080. [In persian]

Shafiei, K., Porhemmat, J., Sedghi, H., & Hosseni, M. (2018). Investigation the effect of land use changes
on the quantity of water resources using remote sensing data and SWAT model (Case study: Maroon
basin-southwest of Iran). Journal of Water and Soil Resources Conservation, 7(3), 71-87. [In persian]

Soltaninezhad, M., Mehrabi, A. A., & Ahmadi, H. (2022). Economic and Effectiveness Evaluation of
Watershed Management Measures by Quantitative and Qualitative Methods in Manojan, Kerman.
Watershed Management Research Journal, 35(2), 60-70. [In persian]

Taghavi Gorji, M. M., Vafakhah, M., and Gholami, S. (2021). Land use Optimization in order to Reduce
Flood (Case study: Kasilian Watershed). Journal of Watershed Management Research, 12(24), 45-53.
http://dx.doi.org/10.52547/jwmr.12.24.45 [In Persian]

Tapsuwan, S., Pefia-Arancibia, J. L., Lazarow, N., Albisetti, M., Zheng, H., Rojas, R., Torres-Alferez, V.,
Chiew, F. H., Hopkins, R., & Penton, D. J. (2022). A benefit cost analysis of strategic and operational
management options for water management in hyper-arid southern Peru. Agricultural Water
Management, 265, 107518.

Turner, B. L., Lambin, E. F., & Reenberg, A. (2007). The emergence of land change science for global
environmental change and sustainability. Proceedings of the National Academy of Sciences, 104(52),
20666-20671.

Vrieling, A., Sterk, G., & Vigiak, O. (2006). Spatial evaluation of soil erosion risk in the West Usambara
Mountains, Tanzania. Land Degradation and Development, 17(3), 301-319.

Wang, L., Huang, J., Du, Y., Hu, Y., & Han, P. (2013). Dynamic assessment of soil erosion risk using
Landsat TM and HJ satellite data in Danjiangkou Reservoir area, China. Remote Sensing, 5(8), 3826-
3848.

Wu, J., & Hobbs, R. (2002). Key issues and research priorities in landscape ecology: an idiosyncratic
synthesis. Landscape Ecology, 17, 355-365.

Yeganeh, H., Azarnivand, H., Saleh, 1., Arzani, H., & Amirnejad, H. (2016). Estimating the economic value
of soil conservation function (case study: Taham watershed, Zanjan province). [ranian Journal of Range
and Desert Research, 23(1). [In Persian]

Zand, M. (2019). Evaluation of the Effectiveness of Reclamation Operations and Watershed Management
in order to Carbon Sequestration, Case Study: Three Basin, Rimele, Flood Spreading Romeshkan and
Abkandari  Kohdasht.  Watershed  Engineering and  Management, 11(1), 166-179.
https://doi.org/10.22092/ijwmse.2018.116324.1380

Zhao, Y., Cao, W., Hu, C., Wang, Y., Wang, Z., Zhang, X., Zhu, B., Cheng, C., Yin, X., & Liu, B. (2019).
Analysis of changes in characteristics of flood and sediment yield in typical basins of the Yellow River
under extreme rainfall events. Catena, 177, 31-40.


https://civilica.com/doc/510816/
http://dx.doi.org/10.61882/jwmr.2025.1216
http://jwmr.sanru.ac.ir/article-1-1216-en.html
http://www.tcpdf.org

