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Figure 3- Land cover map of Study area in two time series of study
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Figure 4- the samples of based image and classification results in the study area
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Figure 6- The map of land cover changes to Built-Up during five years study
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Table 1- Mean comparison (£SE) of soil physical and chemical properties under the studied vegetation covers
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Table 2- Mean Comparison (+SE) of soil carbon and nitrogen-related properties under the studied vegetation covers
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Table 3- Means comparison (+ SE) of soil organic matter stoichiometry under the studied vegetation covers
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Figure 3- Means comparison (+ S E) of soil enzymes activity under the studied vegetation covers
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Figure 2- Means comparison (+ S E) of soil microbial indicators under the studied vegetation covers
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Table 5- The relative weight of the "'socio-cultural' sub-criteria of the decision tree (percentage)
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Table 6- The relative weight of the economic sub-criteria of the decision tree (percentage)
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Table 7- The relative weight of technology sub-criteria of the decision tree (percentage)
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Table 8- The relative weight of the environmental sub-criteria of the decision tree (percentage)

Condl 45, Sl Comd™} sles IOy

GAHP ___SFAHP __FAHP
Gl O oS ials

54.77 60.47 44.63 59.21 D2
26.50 23.91 3028 2530 D1 ixio § SB clbblany glsil ¢ Slazsls 6 gjluls,
LS)L.‘.J.] J ‘_;‘15 J““’K

1873 1561 2509 1548 D3
0.10 0.10 0.24 & £y

Dibeh sbasl :isle

(o y5) o ©8 45 1" F9il8 YB g CWSUie"" (Lo lure y 5 (ommd (39— Jgu>
Table 9- The relative weight of the sub-criteria “legal problems and gap'* of the decision tree (percentage)
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Table 10- The relative weight of the sub-criteria of “legal supervision and law enforcement" of the decision tree
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Table 1- The number of training and test samples by each class for the years 1990 to 2020

2020 2010 2000 1990 1)

Lo 0! o 35 L o900 L 3

50 123 27 67 22 57 29 73 ol

70 174 42 103 42 105 42 95 s

38 95 43 111 43 110 30 85 b

74 183 57 145 54 139 50 129 &b
49 124 39 101 33 82 34 93 s el
34 86 35 91 32 82 31 83 el
63 159 50 125 58 147 63 169 Sy
36 90 30 75 28 71 25 66 5 a0
414 1034 323 818 312 793 304 793 2o

4- Normalized Difference vegetation Index
5- Modiffied Normalized Difference bare-land Index

1- Google Earth Engine (GEE)
2 - Train points
3- Normalized Difference water Index
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Table 2- The Physical characteristics of the watershed of the study river
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Table 3- Grouping of basin soil according to
permeability (Alizadeh. 2015)
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Table 4- Weighted average values of CN and S for land use types in the study years
2020 2010 2000 1990 FIEIV

S CN S CN S CN S CN
6.3 61.4 8.7 53.5 8.9 52.8 9.2 52.0 1
55 64.6 7.5 57.3 8.2 55.0 8.5 54.2 2
6.2 61.9 7.8 56.3 7.8 56.2 8.5 54.0 3
6.1 62.3 7.8 56.2 7.8 56.1 8.5 54.1 4
5.3 65.5 7.1 58.5 7.6 56.8 8.3 54.6 5
4.7 67.8 8.2 54.9 8.4 54.3 8.9 52.9 6
5.6 64.0 1.7 56.5 8.0 55.5 8.6 53.9 Js
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Table 5- Characteristics of the stations around the basin
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Figure 2- Location of hydrometric stations in Qeshlaq Basin
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Table 6- Instantaneous maximum flow values in the studied stations
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Figure 3- Land use map of Qeshlaq basin in 1990, 2000, 2010 and 2020
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Table 7- Characteristics of the area (square kilometers) of land use in the study years and the percentage of changes
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Table 8- Characteristics of the maximum peak discharge of the hydrometric stations of the study area in the period of

different returns (years 1990 to 2020)

1000 500 200 100 50 25 10 5 2 Ju CuiS 5l 0,490
(J)
WO 5
93.72 8871 8058 73.11 6439 54.34 391 2645 971 1
76.3 70.9 63.9 58.1 51.0 43.1 30.6 21.4 6.9 1990 HEC-HMS
78.7 73.2 65.9 60.2 52.8 44.7 31.7 22.2 71 2000
80.9 75.3 67.7 62.1 54.4 46.0 32.6 22.9 7.4 2010
109.5 102.9 93.7 86.8 76.7 4.65 46.8 33.0 105 2020
44672 324.04 21134 15241 109.32 7769  48.09 31.88 14.93 2
429.8 3064 1915 1323 87.8 55.1 34.7 23.6 9.9 1990 HEC-HMS
4344 3088 1931 1332 91.2 57.0 36.0 24.5 10.3 2000
436.9 3113  199.0 1355 94.3 63.1 39.7 27.0 11.4 2010
461.0 3338 2246 1644 1210 88.0 55.8 38.2 16.2 2020
178.0 1355 10857 90.22 7351 5837 4059 2867  14.47 3
155.7 113.2 85.3 72.1 59.7 48.3 33.1 235 107 1990 HEC-HMS
158.3 116.6 94.1 79.7 66.2 53.6 36.9 26.3 12.0 2000
158.9 117.1 94.5 80.1 66.5 53.9 37.1 26.4 12,1 2010
192.3 1485 1203 1023 85.3 69.4 48.0 34.4 159 2020
95.0 82.0 76.5 72.6 63.8 52.8 31.4 19.1 6.7 1990 4
102.5 88.5 82.9 79.3 69.8 57.7 34.3 20.9 7.3 2000
102.9 88.9 83.2 79.7 70.1 57.9 345 20.9 7.3 2010
130.8 1132 1067  103.4 91.5 76.0 45.4 27.4 9.5 2020
124.2 107.1 98.2 92.2 83.4 68.5 415 25.5 9.1 1990 5
135.1 1165 1073  100.7 91.8 75.7 455 28.1 10.0 2000
143.9 1243 1147 1084 98.5 81.3 49.2 30.2 10.8 2010
187.8 1629 1526 1454 1341 1116 67.2 41.4 146 2020
53.7 46.0 41.1 375 37.2 30.7 19.0 115 3.9 1990 6
56.7 48.6 43.7 41.4 39.7 32.7 20.3 12.2 4.2 2000
58.0 49.8 44.7 40.6 40.8 335 20.9 12.6 4.3 2010
96.5 83.2 76.3 70.2 71.9 60.0 37.4 22.6 76 2020
870.3 679.7 5293 4470 369.8 2883 1837 1203 448 1990 sl
899.5 706.2 5585 4748 3956  309.4 1975 1289 480 2000
912.1 7173 5736 4861 4091 3243 2074 1355 504 2010
1099.7 887.0  740.7 6506 559.8 4538  290.1 190.0 70.6 2020
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Table 9- The results of RMSE error percentage (m3/s) and simulated error percentage compared to observations in
HEC-HMS model
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Table 10- The results of the percentage changes of peak debit during the studied years for different return periods

BliSee sLCuiS 3U 0493 (gl5l Ol gt Juoyd T Sloj 0,90
1000 500 200 100 50 25 10 5 2
SHonwr o>

+3.4 +3.9 +5.5 +6.2 +7.0 +7.3 +7.5 +7.1 +7.1 zsl 1990-2000
+1.8 +2.6 +4.0 +4.6 +5.3 +5.5 +5.7 +5.8 +6.1 s o2

+1.4 +1.6 +2.7 +2.4 +3.4 +4.8 +5.0 +5.1 +5.0 zsl 2000-2010
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+12.2 +14.8 +18.7 +22.6 +25.2 +27.8 +29.3 +30.3 +32.0 s o2

+26.4 +30.5 +39.9 +45.5 +51.4 +57.4 +57.9 +57.9 +57.6 zsl 1990-2020
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Figure 4- Comparison of land use in the bed, boundary and transverse extent of Qashlag River around Sanandaj city
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Figure 5- The changes made in the bed between the two investigated time periods due to the construction of Sanandaj

airport (Amani, 2014)
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Figure 6- Comparison of land use in the bed, boundary and transverse extent of Qeshlaqg River in the upstream of
Sanandaj city, downstream of Qeshlaq dam
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Table 11- The area of possessions in the bed, boundary and transverse extent of the Qashlaq River (hectares) in the
period from 1990 to 2020
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Table 12- The percentage of changes in occupations in the bed, boundary and transverse extent of the Qeshlaq River
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Figure 1 - Geographic study area and the green belt of Hyrcanian forests in the southern Caspian Sea
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Figure 2 - NDVI derived from satellite imagery for the years 2000 (top) and 2017 (bottom)
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Figure 3 - Tree cover percentage in 2000 (top) and tree cover percentage in 2017 (bottom)
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Figure 4 - Collected samples for training classification algorithms and evaluating final results
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Figure 5 - Process of satellite data retrieval, sampling, and classification of forest areas
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Figure 6 - Iran's Hyrcanian Forests in 2000 and 2017 using SVM and RF algorithms: A) Forest area extracted for

2017 using RF algorithm, B) Forest area extracted for 2017 using SVM algorithm, C) Forest area extracted for 2000
using RF algorithm, D) Forest area extracted for 2000 using SVM algorithm

SVM guslS 51 00l b (VS j2 (5l 0uiS0dgi g 0,15 Cdd glbd oo yilo - Joua
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Table 1- A list of the most important erosion damages according to its type
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Table 1- Some physical and chemical characteristics of the soil (0-25 cm) of the experimental site (Urmia, 2022)

. Ece pHs ocC TNV Clay Silt Sand Pay Kav Zn Cu Fe Mn
St (@sim) %) Tex (mg kg')
Urmia 0.50 7.29 1.18 10.80 41 33 26 clay 1034 465 047 122 378 6.42
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Table 2- The type, amount and source of fertilizers used in the experiment (Urmia, 2022)

Site Treatment Urea IMF GB GB +Zn
(kg hat) (L hal)
. conventional
Urmia method 120 0 0 0
optimal use 100 15 2 2

Trsp: Triple superphosphate; IMF: inoculum of mycorrhizal fungi; GB: Glycine Betaine
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Figure 1- Comparison of biological, grain and straw yields of rainfed wheat in two experimental and research
recommendation plots (Urmia, 2022)
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Figure 3- Comparison of the number of seeds in dry wheat clusters in
two control plots and research recommendations (Urmia, 2022)
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Figure 5- Comparison of the thousand grains weight of rainfed wheat
in two control and research recommendation plots (Urmia, 2022)
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Figure 2- Comparison of the number of rainfed wheat clusters per

unit area in two control plots and research recommendation (Urmia,
2022)
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Figure 4- Comparison of rainfed wheat harvest index in two control
and research recommendation plots (Urmia, 2022)
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Figure 7- Comparison of Fe, Mn, Zn, and Cu nutrients uptake in seeds of raifed wheat in two control and research
recommendation plots (Urmia, 2022)
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Table 3- Calculation of the current value of benefit, cost and the ratio of benefit to cost of quantitative production of
rainfed wheat in relation to the application of research recommendation treatment (Urmia, 1401)

current value Value
Increase grain yield® 355
Incomes Increase Straw Yieldf 238
Income of grain product’® 39700000
Income of Straw product 't 4284000
Total income (Rials) 44044000
Myecorrhizal inoculum 1600000
Costs Glycine betaine 16000000
Foliar Alication 4000000
Total costs 21600000
Net income (Rials) 22444000
Benefit-cost ratio 2.04
T kg/ha; ¥ Unit price (kg): 112,000 Rials; T Unit price (kg): 18,000 Rials
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Abstract
Optimized soil fertility management is a most important paramneter contributing
to improved quality and quantity of rainfed wheat production. Meanwhile,
sustainable agricultural production is most crucial for development programs in
arid and semi-arid regions of the world. The present research-extension project
was implemented to apply and promote previously reported research findings
(RF) in the rainfed fields of West Azerbaijan Province in the crop season of
2021-2022. For this purpose, the following two experimental treatments were
designed and implemented: 1) seed surface application of AMF inoculum prior
to cultivation + foliar spray of glycine betaine (as recommended in previous
study) and 2) control treatment (application of fertilizers according to local
farmer practices). The AMF inoculum consisted of a combination of the three
species of Funneliformis mosseae, Claroideoglomus etunicatum, and
Rhizaphagus irregularis at a rate of 2% (i.e., 2 kg of inoculum/100 kg of seeds)
and GB foliar applications at a concentration of 100 mM (equivalent to 11.71 g/
L), all applied in the two wheat growth stages; namely, the first stem node (code
31 Zadox) and the developmental stage of pregnancy (code 49 Zadox). The
results showed that the RF treatment increased grain yield by 355 kg/ha
compared to the control (P<0.05). The characteristics of the harvest index, the
number of spikes/m?, and the weight of 1000 seeds also increased by 5.13%,
18.10%, and 11.44% respectively, compared to those of the control (P<0.05).
Also, in the RF treatment, the uptake of nitrogen (N), phosphorus (P), potassium
(K), magnesium (Mg), zinc (Zn), and copper (Cu) nutrients exhibited significant
increases when compared with those in the control (P<0.05). It was concluded
that inoculation with AMF in combination with GB foliar application could be a
sustainable approach to increase yield and to improve wheat crop quality under
the conditions similar to those of the present experiment.
Keywords: Baran variety, Crop yield, Drought stress, Optimum fertilization
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Abstract
Soil is a vital natural resource with a multitude of functions, whose degradation
leaves significant adverse effects on the beneficiary community. Given the pivotal
role soil erosion plays in soil destruction and the mandatory measures prescribed
by Article 15 of the Soil Protection Law to address these adverse consequences, the
current study was performed to explore the prevailing methodologies along with
their inherent limitations and advantages. The goal was to identify and propose
solutions for economic assessment of damages ensuing from soil degradation. The
types and extent of soil erosion damage pose significant challenges to practitioners
and scientists in their efforts to assess and quantify soil degradation. It is, therefore,
essential to develop a specialized evaluation framework and datasets for each type
of damage. The majority of conventional methods used for quantifying erosion
damage are cost-oriented, with the most prominent ones being characterized by
replacement cost, avoidance cost, and opportunity cost. It is important to note that
no single method is perfect as each is designed for a specific type of erosion or
damage. Furthermore, it is likely that application of combined methods might lead
to overestimation. Given these considerations, it is not feasible to provide a
universal framework as a cure-all that can be used for all types of erosion under all
conditions. Our literature review revealed that soil erosion damage assessment
studies typically comprise three main parts: 1) measuring the amount of soil
erosion, 2) identifying the types of erosion damage in each study area, and 3)
pricing the damage, each entailing significant challenges. Consequently, it is
essential to adopt the most effective and efficient approach tailored to the specific
goals and conditions at hand. Based on the results obtained, the avoided cost
method was identified as an optimal solution that might be recommended on
practical grounds as it encompasses all damage types, its pricing is straightforward,
and is applicable to all forms of erosion.
Keywords: Natural Resource, Soil Protection Law, Pricing, Avoided Cost Method
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Abstract
The Hyrcanian Forests, located along the southern coastal areas of the Caspian Sea
in northern Iran, are of great environmental, economic, and cultural significance.
They play crucial roles not only in preserving water resources, soil, plant, and
animal diversity but in mitigating adverse impacts of climate change as well. The
present study investigated changes in the Hyrcanian forest cover between 2000 and
2017 using the diverse remote sensing data of Normalized Difference Vegetation
Index (NDVI), and MODIS Vegetation Continuous Fields (VCF) as well as
Sentinel-1, Landsat-5, and Landsat-8 satellite images while the Support Vector
Machine (SVM) and Random Forest (RF) methods were employed for
classification. The results revealed that approximately 534 square kilometers of the
forests had experienced degradation. Moreover, classification accuracy levels were
impressive as evidenced by a user accuracy of 93.26% and a Kappa coefficient of
94.62% recorded for SVM and corresponding values of 89.29% 74.63% for RF.
Comparison with global forest change datasets confirmed the reliability of the
results obtained. The research approach seems to offer promising insights useful
for forest conservation management, natural resource planning, and enhanced
sustainable utilization of Hyrcanian forests.
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Abstract
River flow pattern is subject to constant changes as a result of changes caused by
natural factors and human activities both in the catchment and along the river
course. A sound knowledge of the phenomena involved and their impacts on flow
conditions can obviously play effective roles in minimizing flood-associated
casualties and in improving the exploitation and operation of the river as a resource.
In the Gheshlaq basin, agricultural and orchard developments along the river banks
over the past three decades have escalated the density of different land uses to
increase pressure on this resource. To carry out a site investigation into the current
status of the land uses along the river, satellite images obtained from Landsat-8
sensor OLI/TRIS and Landsat-5 sensor TM were used in the Google Earth Engine
system with a spatial resolution of 30 meters. Subsequently, the random forest
classification method was employed to derive land use maps for the years 1990,
2000, 2010, and 2020 and the changes in each period were detected and explored.
The biggest changes were found to belong to the third period (i.e., 2010-2020) when
residential development had increased by 23.3%, rainfed agriculture by 57%, and
irrigated agriculture by 52.7% while pastures decreased by 16.9%. The river bed,
boundaries, and transverse span of the river were also studied to detect land use
changes to find increases in residential development and encroachments in the
study periods: indeed, 154.1% of the bed of the Gheshlagh river was found to have
been encroached in the period 1990-2000, 60% in the period 2010-2000, and 31.3%
in the period 2010-2020. Evidently, these increases warrant necessary measures to
clear the occupied sites for reclamation. Another aspect of the study involved the
determination of peak discharges in the river basin throughout the study years using
the HEC-HMS software based on rainfall intensities with different return periods
in the study sub-basins along with CN values extracted from the combined land use
maps and soil hydrological group maps. The results showed that peak flood
discharge increased over time such that the greatest change in peak discharge
belonged to the third period (2010-2020). This drastic increase in peak flood
discharge was attributed to the declining pasture use and the increasing agricultural
and residential land uses that, in turn, increased runoff potential and, thereby, CN
values.

Keywords: Land use changes, Flood, Remote sensing technique, HEC-HMS hydrological model,

Gheshlagh basin

*- Corresponding author's email: shayani.nesa74@gmail.com
https://doi.org/10.22092/Imj.2025.365031.350


mailto:h_shafizadeh@modares.ac.ir
https://orcid.org/0009-0008-8509-0928

9 / Journal of land Management (Soil and Water sci.) Vol. 12 No 2, 2025 —

Identification and ranking of factors involved in land use change
of tea farms (A Case Study of Lakan Region, Rasht County)

S. J. Amirkyiaee, M. Kavoosi-Kalashami* @', and R. Esfanjari Kenari
MSc Graduate of Rural Development, Department of Agricultural Economics, University of Guilan.
a.kiayi@yahoo.com
Associate Prof., Department of Agricultural Economics, University of Guilan. mkavoosi@guilan.ac.ir
Assistant Prof., Department of Agricultural Economics, University of Guilan. esfanjari@guilan.ac.ir

Received: August 2024 and Accepted: February 2025

Abstract
Changes in agricultural land use pose serious challenges to rural communities in
terms of their food security, self-sufficiency, and sustainable employment with
many dire social, cultural, and economic consequences. It is the main goal of this
study to identify and rank the factors involved in land use changes of tea farms in
Lakan Region, Rasht County, Iran. For this purpose, a comprehensive decision tree
was designed to identify the factors involved. Thus, the various criteria and sub-
criteria were determined and defined based on previous study results and expert
opinions collected from 15 local experts. In the second stage, the factors thus
identified were prioritized and their impact intensities determined using Fuzzy
Hierarchy Process (FAHP), Spherical Fuzzy Hierarchy Process (SFAHP), and Grey
Analytic Hierarchy Process (GAHP). In this regard, a pairwise comparison
questionnaire based on the decision tree was designed and administered to 15
experts in order to collect the required information while face-to-face interviews
were also conducted. The results showed that the economic factor was the most
important drive for the land use change of tea farms. Among the economic sub-
criteria, the most important ones involved in land use changes were "shrinking tea
farms into more compact sites and reducing their dispersion™, "the rising prices of
tea farm land plots due to their vicinity to Rasht city and tourist areas"”, and "low
income levels of tea growers" scoring average relative weights of 13.82, 13.59, and
12.05%, respectively, in the three approaches employed. The "legal problems and
gap" and "legal supervision and law enforcement” ranked second and third,
respectively. It may be concluded that economic and legal criteria must be
considered as priority criteria in any program to ban land use change and to preserve
the existing tea farms.
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Abstract
Soil, as the bed and medium of plant growth, plays a vital role in providing services
to communities that depend on natural ecosystems. Its qualitative characteristics,
in turn, strongly depend on the vegetation cover in the area. The present study
explores the effects of different types of vegetation cover on soil organic matter
components and biological characteristics, using the mountainous region of Central
Alborz in Nowshahr, Mazandaran Province, as its study site. To achieve this, forest,
forest-rangeland ecotone, and rangeland habitats were identified in summer 2023
and three one-hectare plots were selected in each to collect four soil samples éto
make a total of 12 soil samples per habitat) from a 30 x 30 cm surface area and a
depth of 10 cm. Variance analysis revealed significant differences (,o<0.05) among
the soils taken from the three different habitats. Compared to rangeland soll, forest
soils exhibited a higher soil moisture (by 11%) but a lower temperature (by 8°C).
Moreover, samples from the forest habitat showed the lowest bulk density (1.16)
but the highest porosity (0.56), stability (53.72), and mean weight diameter (0.39).
Meanwhile, phosphorus, potassium, calcium, and magnesium levels in the forest
soils were by 168%, 108.3%, 91.1%, and 221%, respectively, higher than those in
rangeland soils. Similarly, the activities of urease, acid phosphatase, arylsulfatase,
and invertase enzymes In forest soil were by 1.69, 2.35, 2.02, and 1.88 times,
respectively, higher than those in rangeland soil. Moreover, forest soils were
characterized by higher microbial indices, including basal respiration and
stimulated respiration as well as carbon, nitrogen, and phosphorus contents, which
were by 2.84, 1.6, 1.9, 2.35, and 2.29 times greater than those recorded for
rangeland soil. Earthworm population and biomass in the forest soil were by 5.84
and 7.19 times greater than those observed in the rangeland one, which recorded
the lowest among the three soils tested. Additionally, mites, springtails, and
nematodes in the forest soil outnumbered those in rangeland soil by 3.46, 3.57, and
6.13 times, respectively. The results of principal comPonent analysis revealed that
the first and second axes together explained 52.37% of the variation. These findings
confirm that forest vegetation cover establishes greater correlations with higher
levels of organic matter components, fertility indices, and biological activities.
Overall, it may be claimed that, due to their high capacity for maintaining soil
fertility and biodiversiéy, forest vegetation cover can be considered a suitable option
for the restoration of degraded habitats in the study region and similar areas, and
tha}( this finding should receive due consideration by managers and decision-
makers.
Keywords: Ecotone, Forest, Rangeland, Soil fertility, Soil biota
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Abstract
Land cover (LC) maps play a key role in generating accurate data for land resource
management. The recent developments in accurate data utilization as well as novel
technologies and methods have led to the generation of valuable information useful
in extracting remote sensing datasets for application in different fields. In this study,
use was made of high-resolution satellite images and up-to-date methodologies to
assess LC changes over five-year periods in Alborz Province. To achieve this, LC
maps of the study area with the four major land classes of barren, cultivated, and
built-up lands as well as water bodies were generated for the two time periods of
2009 and 2023 by combining optical and radar Sentinel images as well as such
supplemental data as vegetation indices and Digital Elevation Model (DEM) using
the random forest (RF) algorithm. For this purpose, 57 sentinel-2 and 15 sentinel-1
images were exploited for the first time period and 78 Sentinel-2 and 23 Sentinel-
1 images for the second within the Google Earth Engine (GEE) cloud computing
platform. The overall accuracy values obtained for the two periods were 92.4% and
94.5%, respectively, while the corresponding Kappa coefficients were 0.89 and0.9.
The results showed a decrease of 29.38 KM? in cropland and an increase of 21.4
KM? in Built-Up areas over the past five years. Additionally, barren lands increased
by 2.6 KM? over the five-year period, with these changes primarily associated with
the southern plains of the study area, which had changed from cultivated to barren
land during the second period. In order to determine the trends in increasing built-
up areas, the urban land map of the second period was laid on the land use
classification obtained for the first period, whereby the extent of changes in each
class was determined. The results showed that approximately 55% of the Built-up
development had occurred on croplands, indicating a change of 11.74 KM? of the
cultivated land into Built-pp one. Hence, cropland loss in favor of human built-up
land forms a major challenge in IRAN . Obviously, the maps thus prepared might
serve as great contributions to land management thereby controlling the growth of
human built-up lands, especially in the outskirts of metropolises.
Keywords: Land use Change, Remote Sensing, Random Forest, Satellite Imagery, Machine Learning
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