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Abstract

Desertification is a complex process of land degradation that results in significant natural and
environmental damage, ultimately leading to ecosystem destruction. In the present context, effectively
managing, controlling, reducing, and reversing desertification—alongside conducting a quantitative
evaluation of its impacts—is essential. This study aimed to assess the effectiveness of desertification
mitigation projects in achieving the United Nations Sustainable Development Goals (SDGs) in Eastern
Iran, focusing specifically on Gonabad County in Khorasan Razavi Province. Key indicators were
evaluated across three dimensions: social (participation rate, migration, and education), economic
(income, investment, and employment), and environmental (vegetation cover and dust storms). Data
collection was conducted using a 51-item questionnaire and in-depth interviews. Environmental
indicators were analyzed using satellite imagery. The study’s sample included 107 participants,
comprising local residents, facilitators, stakeholders, managers, and executive experts. Statistical
analyses, including T-tests and Friedman tests, were employed to analyze the data. The results revealed
that the desertification project had a moderate impact on the selected indicators in the study area. In the
social dimension, participation and migration indicators demonstrated significant improvements, with
mean scores of 3.36 and 3.38, respectively (p < 0.05). In the economic dimension, the income indicator
showed an increase, with a mean score of 3.38; however, the investment index did not exhibit
significant change. Additionally, job creation scored lower than anticipated, with an average of 2.84. In
the environmental dimension, satellite image analysis revealed an increase in the average vegetation
cover index from 0.0837 in 2013 to 0.1261 in 2023, alongside a 4% reduction in the frequency of dust
storms (from 47.18% to 43.01%). Public participation, with an average rank of 6.60, emerged as the
most influential factor contributing to the success of the desertification project. To enhance the
effectiveness of future desertification mitigation efforts, it is recommended to strengthen local
participation, increase investment, and place greater emphasis on socio-economic dimensions.
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Extended Abstract

Introduction

Desertification is a significant global challenge that presents serious socio-economic, cultural, and
environmental issues (4, 5, 42). To mitigate these impacts, targeted desertification management projects are
often implemented. Given the inherent complexity of natural ecosystems—particularly in arid and semi-arid
regions—the effectiveness of these projects should be assessed based on their outcomes and the factors
influencing them (18). Project evaluation is essential for determining the future direction of desertification
management efforts (20). While scientific reports primarily attribute desertification to natural factors (4),
human activities such as population growth, vegetation degradation, and unsustainable consumption patterns
are key drivers of its expansion. Consequently, effective management programs aimed at controlling and
reducing the impacts of desertification require sustained initiatives that align with the principles of sustainable
development (4, 38). Evaluating these projects can offer practical insights for better planning and facilitate the
monitoring of socio-economic indicators over time. Additionally, project evaluations can provide potential
solutions for improving local livelihoods and fostering green entrepreneurship. Therefore, this research aims
to evaluate the effectiveness of desertification projects by building on previous studies and utilizing a
comprehensive set of indicators—social development, economic development, and environmental
indicators—that have not been extensively applied in earlier research. The study emphasizes aligning these
evaluations with the United Nations Sustainable Development Goals (SDGs) while identifying various factors
contributing to desertification. This research aims to provide actionable recommendations for enhancing the
success of future desertification control efforts and promoting sustainable land management practices.

Material and Methods

The statistical population of this study comprised 107 users from Gonabad County, located in eastern Iran.
Indicators were selected based on the Sustainable Development Goals (SDGs). To prioritize these indicators
and compare the mean scores across groups, the Friedman non-parametric test—comparable to analysis of
variance (ANOVA)—was employed. The skewness coefficient method was used to assess the normality of the
data distribution. A one-sample t-test was conducted to evaluate the project's impact on the selected indicators
(24, 33), comparing the sample mean (x) to the population mean (i) under the assumption of normal
distribution. Kendall’s coefficient of concordance was applied to assess the consistency of indicator rankings
(16, 17). For environmental indicators, two indices—the Normalized Difference Vegetation Index (NDVI) and
dust cover—were derived from Landsat 5, Landsat 8, and MODIS imagery.

Results

The findings revealed that, overall, the desertification control project implemented in the study area did not
produce positive outcomes. Although most respondents recognized the necessity of such initiatives, they also
reported that these projects had adverse effects on their socio-economic conditions and livelihoods. The
participation index, which received the highest score, indicated that the project fostered greater public
involvement in the region and contributed to reducing migration rates. Notably, enhancing the use of ecosystem
services through scientifically grounded approaches can help mitigate ecosystem disadvantages and further
decrease migration. As presented in Table 8, significant differences were observed among the study
components, with the significance level from the Friedman test exceeding 0.05, indicating disparities among
these components. Furthermore, based on the results of the Friedman test and the prioritization of components,
"participation” emerged as the most critical factor in the study, with other factors ranked accordingly. Satellite
imagery analysis from 2003 to 2013 revealed an increase in vegetation cover. Additionally, the analysis of
dust trends showed a 4% reduction in dust levels over the same period, suggesting an improvement in the
environmental index.

Discussion and Conclusion

This study assesses the Sustainable Development Goals (SDGs) as an effective framework for the sustainable
management of natural resources and the improvement of local community livelihoods. Despite notable
progress, significant challenges persist in achieving comprehensive sustainability, particularly concerning
environmental, economic, and social dimensions. Attaining positive project outcomes requires meticulous
planning, appropriate resource allocation, and active participation from local communities. Strengthening
inter-sectoral investments, providing targeted training, building local capacities, and continuously monitoring
project outcomes can enhance the likelihood of success and facilitate the achievement of the SDGs. Several
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factors contribute to the effectiveness of desertification control projects, with socio-economic considerations
and stakeholder participation playing particularly critical roles. Conversely, management programs that
neglect socio-economic factors are unlikely to achieve their intended outcomes and may exacerbate negative
effects. Identifying key indicators is essential for effectively allocating resources and funding. This study
aimed to identify the principal factors influencing desertification to develop effective strategies for desert
management and combat desertification in the region. By evaluating desertification initiatives—particularly
the long-standing Gonabad Desertification Project—this research seeks to offer solutions for improving local
livelihoods and addressing the region’s pressing challenges. The findings offer valuable insights into the
potential effectiveness of management programs in areas where such initiatives could be implemented. Results
indicated that the desertification project in the study area did not lead to a reduction in unemployment, nor did
it foster improvements in employment rates or investment. However, the project had a positive impact on
community participation, reduced migration to urban areas, and increased income from rural employment,
particularly in agriculture and animal husbandry, contributing to positive socio-economic changes in the
region.

Keywords: Environmental indices; Land degradation; Monitoring; Management strategies
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Fig 1. Geographical location of the study area
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Fig 2. Three-year and five-year moving averages, along with annual precipitation changes at the Gonabad
station from 1988 to 2021.
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Fig 5. Dust storm frequency from 2013 to 2023
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Table 1. Selected indicators for project evaluation in the research study

Sustainable Development Goals

Criteria Index (SDGs)
Participation Goal 17
Social Education Goal 4
Migration Goal 11 and 16
Investment Goal 8 and 9
Economical Income Goal 8
Employment Goal 8
Environmental Vegetation Goal 15
Dust Goal 13

Table2. Approved and implemented desertification projects in Gonabad County, 2019-2022

Type of operation Area and amount 2019-2020 2020-2021 2021-2022
. Area (Hectare 225 100 100
Afforestation Amotfnt (Miui)on Rials) 8325 3700 6700
Run-off management Area (Hectare) 450 300 530
Amount (Million Rials) 3150 3090 8047
Construction of non- Area (Hectare) 5 50 0
living windbreaks Amount (Million Rials) 850 10000 0
Management of hand- Area (Hectare) 380 200 350
made forests Amount (Million Rials) 2280 2750 4375
Annual irrigation Area (Hecta_re) ) 0 225 325
Amount (Million Rials) 0 5925 6500
Protection Area (Hecta_re_) ) 1375 400 1300
Amount (Million Rials) 275 144 650
Sediment trap Area (Hecta_re) ) 15 44 0
Amount (Million Rials) 600 5000 0
Grazing management Area (Hecta_re) ) 230 0 0
Amount (Million Rials) 5175 0 0
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Table 3. Descriptive indicators of the research variables and their components

Parameter Mean CV Skewness kurtosis Minimum Maximum
Employment 2.84 0.31 0.00 -0.56 2.13 3.38
Investment 291 0.35 -0.13 -1.38 2.25 3.38
Income 3.38 0.32 0.48 -1.13 3.00 4.00
Education 2.71 0.27 0.66 0.53 2.17 3.50
Migration 3.38 0.21 0.26 -1.12 3.00 3.71
Participation 3.63 0.30 -0.42 -1.00 3.00 4.00

Table 4. Statistical parameters illustrate the overall impacts of the desertification control project

Parameter Mean CV Parameter t DF P-Value Outcome
Employment 2.84 0.31 11.8 106 0.00 More than average
Investment 291 0.35 12.29 106 0.00 More than average
Income 3.38 0.32 28.63 106 0.00 More than average
Education 271 0.27 8.00 106 0.00 More than average
Migration 3.38 0.21 43.69 106 0.00 More than average
Participation 3.63 0.30 39.35 106 0.00 More than average

Table 5. Kendall’s coefficient of concordance
Number Kendall’s coefficient Chi-square DF p-value
107 0.272 201.663 106 0.000

Table 6. Results of the comparison of mean components with the value 2.5 using the t-test

Parameter Mean Mean difference and 2.5 Minimum Maximum Outcome
Employment 2.84 0.34 0.28 0.40 More than average
Investment 291 0.41 0.34 0.48 More than average
Income 3.38 0.88 0.82 0.94 More than average
Education 271 0.83 0.84 0.91 More than average
Migration 3.38 1.13 1.07 1.18 More than average
Participation 3.63 0.34 0.28 0.40 More than average

Table 7. Friedman test results for prioritizing the parameters
Number Chi-square DF p-value
107 512.778 6 0.000

Table 8. Results of Friedman's preference analysis in the research using the Friedman test

Parameter Number Mean CVv Minimum Maximum Mean rank Priority
Employment 107 2.8353 0.31314 2.13 3.38 3.10 5
Investment 107 2.9100 0.34503 2.25 3.38 3.62 4
Income 107 3.3832 0.31905 3.00 4.00 5.33 3
Education 107 2.7056 0.26755 2.17 3.50 2.82 6
Migration 107 2.3712 0.20474 3.00 371 5.54 2
Participation 107 2.6248 0.29206 3.00 4.00 6.60 1

Table 9. The mean value of vegetation covers from 2013 to 2023

Value of vegetation index (NDVI) Year Value of vegetation index (NDV1) Year
0.0837 2013 0.0909 2019
0.0757 2014 0.1016 2020
0.0799 2015 0.1082 2021
0.0706 2016 0.1109 2022
0.0784 2017 0.1261 2023

0.0746 2018




A G AY Glbws AF-Y OLM) ‘P)LQP b)lmf) ‘[v’b-))lﬁ-) le ‘L;.M!zag)) alis

Il -
ULk Cypao agpidi .y

www.isadmc.ir
- Ol Sl Bblia JHES 5 cusae sale Gans]

39 OLLS L poel 160 590 (owy 3) Sl Axwgi Slualy (i (21050 LLe sWosg m (Slu )l
(Ol sgé) ol ol

LSt i o T e (S plpl (g T s Fe Lo jane L aliis o s,

Ol QS (GBS (ornb @l 9 (65,3laS pole oKl ( Sblo 9 St Gblin Cu e 09,5 (Ul J5H5 9 Co e 6550 (g9l )
IRl Q5 Q55 sl o 5 (55,5LaS pole oKty s Gl 5 St Gblia e 05,5 v o5l 5 a0 SaSils sl Y
ORI Q5 O S (ormeb @lin 9 (65)9liS” pgle oBitslo ( Sblo g St Gblio Sy e 09,5 (s )lo 50l § 850 BaSlo labinl ¥

Ol (5 (85 s ol 5 (55,5LiS pole olSisls (50550 § &5 10 05,5 (5l Bul 5 &5 e BaSiisls [Lils F
] g sy b oSS ¢ Sl 5 S Gblie g s 05,8 wanng) Laso 5 (axers aulio 5l Jledils O

hamidreza.asgari@gau.ac.ir : Jsiws soiws g

Ve RINIYS iy gyl VFY/Ne Y el e fu b
@10.22034/JDMAL.2025.2050338.1495

WY

Ss5e Lol jlops (595 wrge 4 Cul (g 5 (el Sl LS L olran (e o B sdizn im0
g3y I el (6590 Yl (T 51 (2L Dy (08 Do)l 5 20k 5955 esSae § (RIS o 5S w039 0l 4y 5o,
Ol e 59 5 IRl 375 53 SDG e plejls jlasly dags Sloal i 5 aST L 2loi0ble slaossn (b, Saa b yol>
GRS le yo a0 selaizl any jo Gijgel «yzlpe oo Lie oyl 5ue 1aile sog Sloalis b bl (590, oLl oLLS
LS 5 arsme dws 53 ad el g (555l Bees alan g 418 01 L sl 3ok 1 essbal ows s Jlinsl
Ot e s09 931 51 585V -V Jalds gy (g ol anale s ) slelgnle pslas Babo 5lolé 59,5 5 (olS Jid
Ol @l o bl e B 5 T bl slagigasl b baaelitn s Jolowi 5 o 9 950 a2l QLalis IS5 Gliae plaiad
eSSl ezl (A5 )0 aSG by 0)ls it slagatly p bawgle (630 (2l0j0bke 0isn oy iz 3590 dilaie ;0 0l
15 (P-vallie <+ /- 0) wlassls (5 s ixe 95z 5 428, 1,5 5uKilio I YITA 5 VST o ) & yzlpo § o5 lice slo oL
ol AL (510 re yaasS (6,108 Loy 2L Silee Lol catils ol 31 VYA (L Klio b aelyo a3l 55 golaidl jise
29 (gmay 2 e ar o el 039y il I a8 (gu> 0 VAT (:Silia b ol sl oS ols (i ulis T egdle
sl 5 azly Sil33l VE-Y Jlo o VYY) @ 1YAY Lo o /- AYY 5l ol idigy asls uSils a5 olooylis glolsnls
@I50Lk: 039y Cubye oo yiage FIF e 4y 5uSils b (oeges oS Lt culply el ails 2alS 0T JLé 5 0,8
eloizl slal 4yt azgi g (IS le s (oo &5 Lo ool ¢ 200k sloogg (ohSu Sl (S iy sl N el

g o Slgaiig (goladl -

s e gloo sl ¢ sl (e o 50 ¢ dae glo ali tguudS E5lg

Ao oyl 4 slw!

1050bke soisn (oled s )l (VFY) . 2a5 10 (6 55T gy Al pl b (Boz ¢ SaS (Lo jaues (g Sus o)lus; cslis
SY-NF D) Glls Copmto () cs90, Gz bl [0 oLLS s jod 16050 asdllas) sl aswgy Blowl 5 o

DOI: 10.22034/JDMAL.2025.2050338.1495

This work is licensed under a Creative Commons Attribution 4.0 International License.



http://www.isadmc.ir/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.22034/jdmal.2025.2045459.1490
https://doi.org/10.22034/jdmal.2025.2045459.1490
https://doi.org/10.22034/jdmal.2025.2045459.1490
https://doi.org/10.22034/jdmal.2025.2045459.1490
https://doi.org/10.22034/jdmal.2025.2045459.1490
https://doi.org/10.22034/jdmal.2025.2045459.1490
https://doi.org/10.22034/jdmal.2025.2045459.1490
https://doi.org/10.22034/jdmal.2025.2050338.1495
https://doi.org/10.22034/jdmal.2025.2050338.1495

'

Il drwgi Blaaly (o (219500 Wojg s ()l

el Bl liolle slesssy ST S
Jhel b 0)l38 oo b o e olaind soladl
SS9l 5 @hoble J5S ln cmlio (G e Sloldl
G oo ) S S (5,55 9 518, (o] (35S ]
Sl @olopo e carge GLL yo 5 0,5 el o
g ey Rl ) g Wlgi oo b gl 5l cbilis
(onl pogdle (T VYY) auiS ol i eloizl 56551
Py Selone o Sad & Wl e bbosn i
(V8) 8% 5B (5 2alS 5 elaiz| 2y S9mt0
ooy, 5 eletzl A slwl, o ami o
@ algs o S co > 1y LSl &S Lie a5 S Lie
ol sl axwgy lan oS 055 Claal Cya o s,
(VY YY) 090 oo
JrsS g Copoe LT a5 canl zylae Jlgw opl Jb
50 solamdl g elazal Jlas ol adlys ol50bL
0ble slaess n L S8 Ol 4 00I00 cose
25 5l o oS 1 031 g5, gy Ll ok e
Gan a5 Lxl 5l Soiis oube o golamdh ol
385 5 25T L skl o9 (el polo (i,
S50 50 ol (SDGST) o ylojlus Sl drwgs Slaal
sloanl a4 sbowws o) 428 Gl dewg slagle,]
Ot Sl slagilly JaS sl Sk g e
455 W b a8 ol oy 59 5 50kl S
Y0 Jlo 5l 068 s sl anwgs Blasl piws 5,
o ol soges pozmo (W peslian o YoV b
3 olesle pl dsas Lus g e 0y9bwd lgie 4 waxie
o)‘ﬂhyd‘&‘&vuyfw‘&ﬁofww&
e o 3l s el gl 5 bedgs by
© Jb cwl o SMare g b il b agzlae sas o
» @ioble oian Lbeby)l gsdee 4 yil gk
SLLS Gl g ) w592, Gl bl g saxl
A 4l Sble g S @ lBIL b ol SO a5

2 United Nations Environment Programme (UNEP)
3 Sustainable Development Goals (SDGs)

douio M
ddbe plejle 21950kl (prmdlssS iy pms el
wogb e g S dod ( SiS (g )3 (a5
@hoble [y (Sl slacallad § (anlo Jalge 156 Cow
ol g go glagilley 5l (S @bl (FY) ans
5 olazil (elan] CISin o ol lag il dan o
Tl lejle ctwsilame adliy (O F) o)l Ko )d
Yo laojlle AVl Sljobls a5 cul 00,5 sy4lp
ool dacss s cymands (F)) 08 o olomy] & L
Slaes oo gz 5 (dowe GBS Lo Grizmed g (St Lanone
@ 4zl (YV V7) aiS 6 pSsl> 2loble (A28
CSiSdes g S (Hly Glapgion; G (S
sladsle 5 oo jgbiws &by Wb bojgy ()15 56
oisn by el OA) 058 b)) 0T s
IS gloclad oan] e a5 (20500

(Vo) &S (oo (s 1) Ol
i o Gl Jelse ore ShE 4 (55l 4z 5]
ol ale Jlge Ll @) Wyl azg oliobls
el i g 1o Sl bS5 2l S e Conex
S 5 DA 53 (GAlST A aS e slag e e @
pll Gla iy 5l (ol 5o Grizmes )l bbby
auld glye a @hobls &5 geose al & bl wad
el o ol GIsl s Gl ceasS palS oy
Sy Sl (2585 5l oSl slasls
N) Cosloays 5 o lil sl ool hos (e jo daoe
szl s 2hoble S e 5 J55 wozrg cnl b (M)
buly ;0 5 g slaojgn diajls (S pe slaasl
olee ol o (TA ) el il damg Slanl i
5 izl slapsie elaly oy & baojen oled;)l
eSS sl edscanl bl (ol
) s Gl o] yao STl Sl 5 aliobl
Cbli> oz 511, o0l sblie SE5lops: oo o,
Ao (2T 5 (S gla sl celys (Jlndl daaiss
a4 )LSe 5 el Sy pae @Sy pebar (V1) 005 e
YIS Il ol 13 Lopss (5128 ,5a5, oll 2 (o

1T United Nations Convention to Combat Desertification,
UNCCD



ATE Y Olbxio VLo ¥ limo 0,k 0 5lowd ce2319d Jlw (o bly Cu e dy gl Yy

b ply Ol sped J5 Comez olnl 5Ll 55,0190 Lo
5 oye i FESEY wluws ol 5 a5 scel i AAVOY
(P ol 5 5 FEY -5
4 L &dle e (35 13 Jdsey oblS (b 2
Sloaule &5 > 5 JLé 5 05 slapls p3b 5 s
1 cooaldl Sl i 5, S sla IS (1Y) el s,
5 Sl b g5 yesd el Bk Sy 5l 3l UL
slaghl 4 glis; Jsb 50 o5 Sad b g pglae slag b
g ead loy Jad o Ldelas I8 5wl 5 LS,
&le oS (glye (SFlbpge Ol el crge (B)b
Dlsd dadaiz o coej )y ool Cél g lapls b O
9 ks 9 9,5 Sl dBres ded 5 Gees slacly
el s 5l U Sla ) las o8 5 0 e lacdln
Sl rose el dg)0 sl (Brb il oud adlate )3
Ol B s cge ey o] o Sl iy
sl il 90 (SadiiiS I ol bl (FR) Casl o g0l
Co APED Lo o el 03,5 olomy] dilate (sl cogo
Ol et 3568 dilate o« 2lojoble 5 ly) slaanls
sleeeerha )l g ol T sels g as el oblS
elodg L yed o (S ol 5 Sble bl
ol Bblie 5l (S bl Gl o a5 cenl 53 GLLS
Sl I e g9 ws90, Glul,> jo ol Gl
Ol o pae (Y) casl ools gl 09> o ], lwl Jls

D)0 5L palae ol g (ol 4 laygilS

sl giluseS 5 o)l Cojeme b sighy
u;bif"“ 5 ol G‘SCLO.A}‘ sl alax> 3 ‘s,lo)uLL.’
Ly 5 Mo glosl jlagly anwg Slaal 3iss 5 05T L
5u6)9193 Jlas ‘Qi Alonin Slal b b pmli psl
o ol g 50 dd gy e el 4 ol hegh
uﬁm LS’LQU&L‘“’ )‘ OOLM‘ l.: d‘é)uu.u Lgl.@o)s)) 09..»6;:
sl asls uxen 5 (golaidl —LscLool sl
ol 00gy a5 090 oS iy (Glo o) 50 &S arme
SDG) e oloslo sl anwss Glaal ziss 5 oS L

55 bedi e aliobls Gt Jolge colis

09y 3 0lge M
oy Oyg0 dilio (5o

I8 5o,y plolz plawl Cgiz o oLLS liw ol
YE Y 5 Sra VYV L OVES jo liw g ol o)ls
S 8l gl () USE) el o0 @3ly Il VEOF
Sy b Jotae slaplinme 5 )5 laglunali b Sidanss 5
Lsgie 5 \OFVYMM adate G0 Sl Sl ool
Sy EieS g Ay uSlee 5 VFIAAC &> az o
OVY) sl 00y 3,515 A/F°C 5 YYIYOC o sy il
iz ad iz 5l b b b s ol colas
2ol colis ol b o bl ol osgy AOATKM?
el SE 5 655 0 i 50 gLl 5 OYFAKMZ S0
el bl adly oo 1V oM s pedans 5l asgno glis |

650000 700000
L L
=

|/(
|18
=
=]
w0
@
bl

-
e
=1
8
=1
=
2
£

o

N
lesaly
T 0 510 20 30 40 w ~E

" Kilometers °
1 oF s + + s —§
T T B
650000 700000 =

S0y olwl s lwl g (3l )o gy Ak (oLl 2o Camdgo ) S



\Al

Il drwgi Blaaly (o (219500 Wojg s ()l

AY) Cewl ool 00l QLM: \

OR9F 099

St sla i o5 ol 51 Sy ledlol (g Taa
Czily polie jl pol> ragh )3 Sl Aagh e oaias
She Slasline 5 Groe axlas aile " slae; 4 k"
g Ol o ol 8l Sl (9,8 Slu,as Sy gl
S oo 5oy cnl b eoliial 039 (s9,00m Elge
g bl doyols da 2,55 (o) 2 5l Jolo slaosls b e
A oS 5 ogy pl OMSiw yigs S0 gl dxal>
5 aLS by (aSlh i hexe ax 5108 DA
sloojlgale bawgi ool ool pglad Gl 50 e 5 08
YY) o solwl & uole g TA 9 0 Cewad

S 9 o5 bl slr Bl Gt slaasly
)l Glals (S e 40 90b ) Sl 2LS by
Sleass (LS dgy o515 swon sl 2ol
5 308 Sl alews 4 nlple Wil Lol 608
2 O Sl aald 5 0 drlne o3 o8 (yg0lke
Gl ey s Hlis /) 5l S polae g Cawl =) g +)
BLS b cams flas /Yl i Jlade 9 Sis

SLLS (gl e 50 (21950LLe sWojg »
Cialop pibeos gblie YTV« /AAKM? Colus g0 |
S oS VYYD TKM? cols UL i s 5 o3k
Croxi-ESdw sloal 4 eils g0 LIB jo g0l ol
a et o lieo-sLUS 5 YOV/OYKM? corlos 4y oL
Glo JLSis 4y azgil (FA) 3 )0 )5V - YV/OFKM? Coolss
589 kol @ ol b B Gl Slapgls 2
Maosls suags ol &l ) sl [Légo 5 sloigs
Sags Slel g glie (alimg) 5 6D (F9Sue Bblie
il oo Bl plo 4 350 &ples il g a0 50 codls
IV SLLE hised ool ialeyd clapsls colus
G5l 5 srmebailio oIl (1) Conl 1528 Y 5 i
(&) S sloosgn ikl J5S sl oLLS (e e
S0 0 e (0550 s (6 gl ¢ Slgiw (s ilel el )
o oxaol el (oS lie olsseble wlim
Slalllas 25k (Gl lagsls 5 ook Gl b (o)
Lozl ool ploil 1) 6l clllS” s o K> o pow
(ch\) Sl 00 sL._‘>‘ Foo km2 P éll.: ‘5._‘>-L..M.A Le‘j 6‘)}‘
2 1 SLlS Gl ged Cgae 9 22l sleelsn Slije
Jooz oV F++ o 1FA YA Gl Lo o bl Lise

VFee g IWAR VAN sl Jlw 5o lle Gidu 53 SLUS (yliw ppeds Cguao 9 2121 G039 2 ) Jgor
1P Jlo e Jle WaA Jlo i g colune oldos g9
Voo Yoo YYO ha) coluw
) G)LQLP:S
V.. Y. - AYYO (Jby oslee) dlo
N Yoo fo- (ha)u’L‘W" “
Sy, oo
Ay Y.q. Yo (b Ogekee) e
b 5 ha) colu : Soly s
0d3) e SNl Blos
- AD- (s osekee) e ’
Yo- Y. YA (ha) coluw s K= Q;)g.-\n
¥vo YYO (ha) colowe o L
£y - BAYD (b osekes) &le e
Ve f 1YY (ha) colus -
s VFE N (b Ogkee) Ehoe <
e 'O ha) coluws _ &
e o (Jby Oaekee) e ™
YY. ha) coluw .
0YYO (Jby Haedee) e

2 (MCD19A2,006, Terra and aqua MAIAC land aerosol
optical depth)

L (Level 2, collection 2, Tier 1/ 2003-2023)



ATE Y Olbxio VLo ¥ limo 0,k 0 5lowd ce2319d Jlw (o bly Cu e dy gl \Al

SRR NYESPUU SN S R
Ve ) ol gui0g)F Ceond O a4y g, ol yo o Jlge
SRl Lams 55 doodls Julowi g &y o ol gl 3o
Sl ali g sloools (6,900,500 ploxil YV aes SPSS
5AYAY Jlo 5l ol gy asls nSilio larone
D3l 51l idigy scabe ggaze 9 VY L
SVEY G AVAYIYAY dlo Ve Slejosligo jo jLége 5
A8 ,5b ale 5 o0lS (saien, (gl o 5,51 1 FAY
52 3 aalion 5 (1) ol oolatal als gy 5l 2l5blo 5
s cd S 1E olel amly Ll s bl s
095 S 5l 9ys3 ik gl sl sl e wim (S5,
Gk 3l (295 el & (o) 5 £9o50 S 3 003
8 3l dslidas (2Ll (o) 2 lp el dabidn )90
Ol 90 oo Jlade s eolatul Flig ST Sg 0 gluwes
o3el 3 anlids 2l 95T sl 0 VYT Ltagly

AV D) wi oolitl glgine

O3 90 S lS 9 rten sLa L ]

A ooy 0 VeV ol arwgs Glaal wiw 0,5,
b g sloixl  ginny Laos (golaidl alizes sl
sla il b o yio sl 09 9 Il dngs 3825 sl
5| B sl 08,5 iy 25 |, (SlalS oain Bl g i
Ol Sl 8 pole g jo eolitul 9550 slaasll
VY Glaal b cokite slaasls b ol Glasl o)
AA) (¥ Jgaz) s Sialen (1) Jlo olojl wl5
AT ARAR!

IS plpeas wailare Sy 0 (2L ASy Sl

Lol (gl s Co e g (olilpg 5o GolST Jelse
Sl ke Slyedr g o (ALS B9y :Sle (o 2
@595 )8 oolital 3550 Lo slups: ol (ol )
WSS (St £ Lk g ( jhane slas el
(YA) 0 plol V dlal ) 51 alS g sl 0,5 5 (VY)

npyy = MR~ 1K) )
" (NIR +IR)

S0 30,8 eole cads 10 oud wSxie 99 =NIR
08 Ogole ulo yo 0l (uSxis 59 =IR

GBS oyg03l 0l plsl laog )5 dsa (sl 50 SIS (yeej]
Loyl omyn lr pe silel sloggasl 51 (5o a0
baspolis 58,5 G m e el oy ol plate
0925 Slloee Aoles .ol b psiio oy yioy ala))
OA D) el oas ools las ¥ alwly 0 40 S

K

T1=ﬁ;&2{—3n(k+l) ()

OA D) ail o Kog S (ganad; ggeme R gl o

SO b9y 9 8yl Cumex
L 1Y s gy o s o] s
S e il 8 o105 0bls (slaegg Sl 55 a8 ol
SrSoxe i Shlopese 9 2! e (lalis 5 s
300, b sl golaidl - claix] Govw gl ol
B i o (g 50 (Vo) ol oolain] deliowp (pgus

10300k 0593 (b iyl 30 e B RSLE Y Jgu

SDG ,lusly danwgi Blaal b sl s ,Lozo
WG oS L
¥ o ise! sl
VE ) Gas &l
g A Gan & Lo pus
SRV el o solazdl
A Gos REY
TRERS oL e
LR Lé 5o F s

Al oo (F 5 ) GBan) sludl b Lasli o (F Ban) Sl dewgi (asli a5 coul podgd 4 oV

! Normalized Difference Vegetation Index (NDVI)



\¢3

Il drwgi Blaaly (o (219500 Wojg s ()l

A Sur) o5 sl

Gl 3l b g was (i laces 8 slul (o)
caS asbe calioble boablie b b, slacolles
oy bl Glaoigp b (Sas 4 polis LS

oo sradlso

Afgow)f‘)w)hwj:bo)jfu‘).:‘ubd&.‘}ou)‘

(10 Bun) LS pdigs
$2LS Gibe CudS g ol o Olpnas obds)
ComlS )0 (550 G (LS Libe il dilki

s 55,5 alS 5 ialid sl oS

Sloladl s oy ddlaie jo jle 505 ralS cw)
oains Ll jasls ol SBoCall g s <l
el adlais 6‘5’“’ oS e La"’j&ﬁ, 0 U‘)_UL

Lools g bol sl jIbT
Sl g (o) 290 SRl Goiaglsl sl
Jolae (e 2 S el bl gl 51 sl Bl el (250Le
e (A b ooliiul (29,5059, Wby Jelow
ooliinl (Sgz oo by, 5l odls (o5 Jlo i (o) 2
bug woiio glaasly p ojon 56 b)) b

oy YT TF) al plxl Glages SO T (g5l

on Bl Ol or lp o JaS Sl
OV AF) ol colasl jiagh b asli sanad,

Coy gl @
Slaadl oy mls g oyl p (huog Ji5u )3
o g, sloolaiwl b a,loges 5 Jolos LB o dolicuw
Sl L ol gl 1yl i 5 b Gyge)] WoeySiles
el ol :Lﬂ)‘ Lg‘o)‘}bl.o ﬁjl,a.? J...l;u ¢y 6‘4‘2“’
Ol ¥ Jgoz o ikl sl e chogi slaasll

el 00l oalo

OlFse ¥ Jouxr slaazls g boaddse medes ol

4 s Hobday Dlxndgs cpl ol &l 55 Oldy

AN ol Lo alie ¥ ooz o o 53 (sloailhe
(Y4 A

iz gbaddge
L oablie sloojgn ;b uyp & badlie ol
D5l oo adie claixl glaacs> » ol50LLs

(WY Bas) e yLine

it Jolye )0 (oo po 50 580 g LIS e
e @olsz &Sl o)l g ol o 2k Jold 0
Pl A8 el Sl ejgn Codbse sl
Sy Ll s lb

(F Bu) (5900
eyas 3 (ogee (AT i) 5 la bl )l
Gisel smeb @lie Sl g allie sl bkl

D9 g0 o8l (g iluaiailys g ils bl i ge yeds

05 9 1) Gladl) & ol
Sble 5l ozles 1als o laejyy 5l (o)
6‘).: L&bwy.’ OMOULM.: ua?Lw U"‘ LQJ.Q.M) LY g_g’l“‘”"j)

&olasdl cbailje
anel> (59, Woss, solatsl &l 3h 4 baadlie o
2510y 0 (o
(A g A Slaal) 5,054 Lo
(2hoble b ablae slaosyn ;o 6 I35 Ak l5me
ol Ml b pogas (s sleazsg el
Copde Gl Jb Colas g g canaslis asls

(A Bu) sl yo
(_g‘);?‘ J.:JOA.} ‘_slzo @‘9;? «.)AT)J u.«.&:lfb u.wbﬁ‘ ‘53[.1)‘)1
.(_g)‘duo‘b 9 6})3LJ25 disle QS,LQM » °}'3.34‘3 ‘Lbo')"jﬁ.



AT Y Olcbio VLY Gl (o a8 Lo codd5l9d Jlw ¢y bl Co pie 4y puid

Yo

Fye bawgie Djgon 1) ojgn NS ,E0 (Sl
LS bt @M50ble ojgn o sS (2L
S aS caload 1ol aedae cleladl | glacses
Sedgre 5 5, ke po 2l JUA Sla 2t Ll (Stie

clS ales )‘ :(5‘5‘)‘ e LgLQC)L: Lg‘):?‘—
Sl Lol Conde 5 (S 4 pglie sladss
ol 00l Lg)‘..\.c‘é 9 Lg))jw 6&9.:.”.:5
oo o P gladl> ¢ o SKhol clu (6,15 Jl ol
ol 5 (Bge Jltl slaces B e )5 (595 4 5l
sl 00,5 ol

6)‘%%";@:% dsle ‘5>Lc‘..\3‘ 6:.....‘0 6LQM>L..:).:) Oguds —
03,5 Zashi |y (55,388 glagyme; lojSai 5 552
Leslod S e ) 65,5laS slo s IS ale s sl il

9 ¥ U’”b )‘ oolazw! :‘_A.?r.n PO o J)Lm.a -
o> oien bl g GrpSaeead 3 pope 5 lie
250 aS el ulidl ) elaxal cuSIbe 5 (6 vl gtons
ol a5 059 3 bl Ik Se
edare byl il aS ol Gllgy 0l g culiows
)».la.»dd&.? 6L®)l59 WSLS‘)J @L@M}job‘bb% ‘)
ol oo;w.b‘)s Gla..m u.m.’) (_g)iwé;

S 5 5 0,5 Gl slioble b rals
wolaidl slacdled 5 Soiy lyp plul daowe (S
S D2l Rl g (59000 Rl 4 45 005 il 8
o oé;

Cude @l 3929 pac pal> (Aagh 5l Jeol> b
o loglad 1y oads 1xl olosble 059, sl IS
Sy 2leejsn ez sl slitn 4 Bases &l
s o o aiygl cal B 51 el o e 5,
ol oKl 9550 blze B3k pae b s 2
5 btz (So5 bbb 15 b e 556 Laogg
dga> (YF) &ylo golaidl Loyl i calizes ool g cuiono
2 GSer 5 oSl 4 hled pEwes zuly I gers
Sype 53 SbsSmly el Jl cnl b iaisls Wogg ol
Gl o opl 5 mb wlie ool b o)lSen
taiile loxe 0050 elatzl Cumdy » sl b 5 laegs
o b L ) Ll oy cote , . olsoble ojen
50,5 e L el ccgolail Lyl 09y o aojes
g o5 aely joaS cunl Canyo a5 Cnl Jxe ol oyl
25 0,40 lad] oy IS 5 sl gl < e 5 1
2 i b o] s dal 5 e bl i ons
e 423105 5 g g alo pes sl

(some el Coliamo (59 32 (219300 059, (6515 55T
S5 3 Ol s 5o 2ljoble o9 b

&S lie el sl ool 1) F Jaux jo e pals>
e 21050l 039 45 S@3 oo s el 0 i
Onzeed g Sl ools iol38l 1) ddlaie )0 eges &S )Ll
S99 e 4 L 5l Jyoro job 4 &5 52l Ol
Jeaz jo Jlaus’ Sales oo cwlosls als |y o)l
50 Sglad gl SlSy sla Lo 5l ol 3l aS” sloylis
Ol g0 SaSG L g oS colaiul aius o el 050
oS sloglis JlasS copo o] pogdle Lokins 38lge ais)

Lol badlio g Gidgss b miio oy b a5l Y Joux

Ot Sl S osS el Slxe Syl oSke adlge
Y/¥A Yy /08 " g Y/A¥ I
YIYA YIYO VYA — VY <Y ¥/A) & S als e
¥/ e SNY “IFA <Y YIYA el
Yo YY N 155 <YV YV i)
¥V Y/ Y “IYF " YI¥A &l
¥/ e Ao - I¥Y e iy oS i




Vi

Il drwgi Blaaly (o (219500 Wojg s ()l

ol el slml 4 o 2 loe (2l g Comaz Lol
G Oile 4wl 00,5 S8 Sleas u.:‘ szl sl
oﬁi:‘wjmjémwm)éoﬁfwyb
Slods cpl 5l yigs (6590 40 slwdie cdilaio o (g ,Buile
B w 6“6)-")*-“" ! Gu).n.\.o olfh\ié )‘ o 0092
ol a5 el 1) (o) jll Cu e die; o
=y Tobe 5o 5sleS Sladg melr Cupae wile
(oliwg ) malsz 50 Jlal (65,5Llis 4y addle olou| walize
ey Sl i el al8l 5 (65108 5 il Jlal
Sr972 S slaze slo il sl b slad>el, 4
5 e bddlie Sl auslio ol (V) ol
ool 25 b 4 F oo

Solo g Dolay ¥ Jgao b aS ols las eaidly
ghe o) 3525 swyn 350 laadlie Cueal o
Ol sl D5l S e Ggesl (sl e
Coglsl A Jguz jo dalol jo. )l Sl coenl daaalge
o595 5l Jeol el b sl ool astine Lo e
WSHlie el a5 C8F i Gl (e
(@l JBsl (Al a5 039 agh 50 adlhe (e
Sroll ;5 ez slaasd; (SKle & 4z gi b 5 Jelge
5 15 s

(sloizl 5 e o asls e b apladl ol
2 Jdl Caxdg e 5 (6 I wle p D luaie;
S8 bl ez BB Cide gla )l g oad adlaie
sS4 Cadl Sily gl oyl el AL2ISE 00 50
Ll 0381 Y50 (6093 U 05g 5 a5 iyl (ol
o395 45 Bl (laiged STT (g3l s (izran
slaly gl sme jsb a col anily byl
g a0 b 4 by 51O 2lee RalS ((orex 5 Lk
SelS el b oddal) o oSy S | Cldone
olool aiile 059 asrie Sloladl 4y g0l o b o yolyo
aly Cedore 5] g laid by Sgute «(lore Jlaid]
S50 dlate 10 a5 Clils ax g Wb (Jl pl bl ooy
ansgs oo o gd ocgler S50 ol San canlllas
Szl SRl o s wcdlag g Gajeel () Sloas
ezl alo s oy, gl anil ails (2
el gliws; Glacdbo 5 g ol alins ) (og0e
Al anlyS sblie (pl )5 (SW) CelS g Clene Spute
Code sebar Giipel 5 bl Sloss gy Jle (sl
Tob 53 1y oLl g a8 (oo S5 Sl e S
cov ool s aiS oo dieily cloixl g (60,8
zeos 4 pY (o Gl b S oo )8 (S ale e
LBl | i eais yob 4 adgegy ol &5
slcolem ax asl wlodgs 2loi0ble 039 n
a2 81 2lo50ble ojg n anl ddlaie ;o (Sgo oo 1S
59l 5 il SbeSle ) ang o Lot

@ 1930bks 03931 A5 (65158 il ouiiS wSxio (5 lel (5L puiin . J5u

ylade —p &3l azy0

tc)LoT

Olxe Sl il ol adlge

Lawgie 5l i e \.
Lawgie 5l iy e \.
Lawgie 5l iy e \.
Lawgie 5l iy e \.

Ly 5| it e Ve

A U U U U Y

Ly 5| it e Ve

V/eA
YIYA
YAIPY
AN
Fr/7a
YD

AR
AN
<IYY
<IYY

YIAY &bzl
Y/
YITA
YV

KW
gl
2l
oS i

AR
N

YIYA
Yy

Jlass” Soalos <o po B Jgu

SIS o el &0yl azyo

99 ‘.; o)Lni

JINS e po Slass

fee Vo5

Y- \/EEY

S IYYY Vey




ATE Y Olbxio VLo ¥ limo 0,k 0 5lowd ce2319d Jlw (o bly Cu e dy gl Yy

b oS lie asls a5 ol (las cpeds 3 g3l gl (1Y)
Jl codll o g azals 1) il o miy #1743, aSile
Eolsz oSl GulS b Sk oS el a5 8
Zeallaojgp (Dbl g Ll (b Jolie (alod )0 (e
ol jo /0F 4, S0k b & 2loe ol (ionen
Slatlgs o l a5 ol al ,Siky aS ol 15 ago
S xS sler bl a4 plabiws) ©y2lee 5l gam b
G5 8 e e g eolatdl sla at L s (e
Collae o> 5l YL Glo Sl 5l Gle sloas, yo
a5y Sle b salyo pasls (o5 jebas il 95 5
Gyt b qeolamdl sla psls Ko 4 s Y
ool ailys oy (51l 45 ams oo HLiS g ol aBls
el S S8 e gl dl j0 5 Cadine Sgag 4
L ehdlesl 5 YIPY ad, Sle b (5 M08 a0k u
bl wgle o> 1 YL 58 YV S, 0SSke
wdx ln e srotebn a5l plores Ll sl

D o ole! b il slacis 8 oloul g ayle e

b goladl- el ol Lo (guivandy 9 (s ol
o o903 31 o3lis
e A Joax sl ey B gei] 4 azgs b
Colo b paie gauadds 5l g ool gancaglyl Jatus
e R
Srdy 86 S (iisel a5 b jo g s 1y 0590
O s 059 S0 O jle o |y (olo5bls 059 )
OLis g9050 ol cadls e galgz oS lie 1, Ll
2 ooland Ko g e ol ol ax boas ols
AJ‘M‘O u,u&.: o)gf QS’L"M"))‘ 9 u)LL:.: 4‘).’>‘ ‘dﬁfw )
o S Lo e 031 550 0l 4 b LT yle ol
(V) ol 215306k sloods s Carbgn (soulS Jalse 5|
e Llpl g lajli b ez )b a5 aiS e (el 15
om0l Gl ol (sl 5 asl Sialea
&Sl Kby olss0bly sleossy ded Cunds b))
5 e sl blag T olisljon 4 laojg  cnl Coiidge

T C)S“ﬂ bwgi V/0 sue b badgo (il dmslio gl £ Jgo

Az Olaob! alols YL o> Olaob! abols (b v VI0 g omSlbe Jolis (Sl adlgo
bagie 5l i AR <IYA Ve YIAF sl
Ly 5l it “IFA s “IF) ¥/A) & NFale s
Lisgio 5l yias -/af “IAY “IAA YIYA 2ol o
Ly 5l it <12 “IN¥ “IAA YV U5ssel
Ly 5l it VYA VY VY Y/¥A & ls
Ly 5l it ¥ “IYA /¥ s oS i

Badlgo saua glgl )0 oy 8 (9051 ol .V Jguz
SIS xe o sol3T a0 39 5 0,lo] Sloy
e 5 BVTIVYA V-V
o o905 bwgi gy 50 bl guicyglyl gl A Jsu
<ol Ay bl Byl ok Oy oS Slasi adlgo

o ¥y - FAYNE YIAYOY YIYA YAY V- e

¥ /ey YED-Y /AN YIYA YIYO Vv & NFale s

¥ BIFY ¥4 YIFAYY \ER Y/ VeV el o

5 YIAY CIYFVOO YIV- 08 Yo YV VeV S5l

Y bIo¥ CIY VY YIFVAY ¥V ¥ Vo &l

\ 515 CIYAY £ YIFYEA \ER Y/ Vv oS i




YA

Il drwgi Blaaly (o (219500 Wojg s ()l

288 Sgdiee Slpiiay i )l 4 glaws sl
5 i et B daun wWiedin (6l Ale s ool
el b ooss oS e sloiisel 5 06T i)

V) b Gl ojsy cnl (eloizl g golasdl cuce

31 ooliiwl b adlie (BLS by 2ligy W9y o)y
Sleslgale pglai
Sy o BLS Libe Cude ab; Wi, O jelae 4
e oS ol Lol 5l gl 5 (5:89 bl 4 o)
VS e (5elee 06 550 e e O jglme jo SLLS
5,90 ;0 oLLS oK) wldls Sl ol pess gl O
(YD) el oo ools Las ¥ s ;0 VYEV-1Fe o g bl
s Al O S yoxie puSboe 5 ¥ SE 4y azgi b
AYAYAY Lo B s 5 ) Jlos 5 3,50 VFYA-YR L
O3l g Sl 00y WS> ddbaie p T JLSES o)90
59 5 4ol AO-VYAY Jlo U g ol £5,0 Lo 5 pg0 5,90
U9 so 0,18 axlsl o0 JESR SlSis pg0 8,90 L
Coandy 8 ogirn Dyl ol s 5 285 ans
BLS G (5eNlbee Wigy (o2 50 Lol ALI adlate
LS sy a5l Jaie & Jpaz il Lo 5 s
5 Cewl 0093 ol jor SLlwgs L AYAY Jlu B IYAY JL
Saie 09l cad cdlin ol lade o g2ei BB Ol s
[ VEF 4 WYAY Jlo o o/cAYY 5l ool g L
oeolS oy Ylim! pals ol .cdl jmals VYAV Ll
el 009y e slo Jole Ko b JlSis ( Sai b

Yo

mdlie 090 0 (gogue bl e Coxex
PB T s o0 ls bls Co pae Ll 5 (olojble
oS nl oo (VY ) by GralEl Wl ceges
Sl dorse alie bl g 2lojoble sloasky i
Sajls e galsz 59, G slagily 4 By
S cplpln L cwl Ollis lawgi s anass ¢ Cules>
G5 b b b b e slacdled 5 olo5 bl asl
29 (Jl Rl LT ) 098 2] g dnwgi (oo als>
5 k>l Glp e @ilyz oolatdl 5 sloiz] slajls &
bl 900 laihie b e sloojsp danng
olatdl g el Jlaw dngy oo & Cutlo 4 4y
2lg3 Sin (55500 50 Az Sy ) 5T WS 2 cailais
5 oolamdl Plas wael Cawd 4l 4 axg b oo
S90S (2l 2 ogdle aind (S35 Plus 590 Jle (0 St
Sis g 08 Gl s ol der 5l b ladenily
e poye Sl |y (S canlics S g o8 3L cadlate
Sl 00,5 ladss
ogls alS Al indsy Sgng 5 (e s
oS zyhae ojgp (pl ugele @l (lpie 4 55 ke 905
SlosisS 2iS Llo) lebdl a8 oy s laaily ol
ke Ll 09:4 5 soriins b ST o 5 ol S
ilaiols aslaie
otz lapasls o cosil Sibo ol @b ol
Sl g wlalls |) cufdge o ity &5 jlin aule
W S8 hn sl e Wlute 9 )Shes 9929 L (ol

(yooudio) 59,
o

I L L L L L L L L L L L L L e e D D D DR D D DR DN NN DN DN RN B |
< T s crXr e BASLT L -xL gy >< o — >3 e a X >< o -
33 IREEEEI§35375333333537T73773733%+4
> < g Xt e 3X>L T — >3 L g% >< @ -~ >3 e a&r>< ~
EXXN>>>3>>>>35>>< <2< %2<L9gogovgogagogegegas |
bR EELRELEEERELELELERELELLLEERELLELLELES

3
=
B L A ¥ S o Sl I d &S e Sl Sk Lo e

YFeomIFAR G ATV (6Lel 095 33 SLLS olimy] aildle (S )l &l puni 9 s B 5 ¥ 5 yowie (puileo Y JSCi

2 Dry Period

1 Wet Period



ATE Y Olbxio VLo ¥ limo 0,k 0 5lowd ce2319d Jlw (o bly Cu e dy gl ya

WWAY-VE-Y 5 VWAV TAY sla Lo b |, LS s,
] 00l oolo uLw-’ ¥ JS"" 2°

axdllao 3590 4aal 53 5LE 98 5 (oLl o gld Wiy (ow)
Ol e Sl e madle o)lgale 5l g y5ne polar 5o

Sl ws o e ATAY B AYAY o o ol p wollS
Sl cnl By, el Cavoas LEYNVAY Jlade [Le g o5
Al dwlee LFY/e Ve Jlaae ALY B AYAY Lo oo gl
50 5Le 90,5 Cgls Wigy oy y0 odel Cewday Sl
b ke 505 e a5 col ol 5l S sl
Ol 35 09> b g (Bpd Jlod (Jlod bl
b &S el bl flen Caw o aS o ls o 1) oLLE
5 alitee LS slaasss cuiS slrojgp 953 slo Ll
ol Egono Sade ol ‘59).’9 BURG IPRIN ) L]
Jlo 3 st ol Jlo 05 5 85 o (i e 8LS by
Jls oo 4o VEEYVKM? 4, VYV VOKM? 51 YAY BV YAY
Ol ke 093 a4 aew, VLY BIYAY Lo s pgo
@ Algoe BLSde arugi g ab) oS Sl o090
el g S ile 3 5l mle w05 S S cos
b hEsdS oold woys el ddlate o jLes S
Olid 0 S 0 WYAY-1FY 5 A\WAY-IYAY sle L

ol 00 00l

SySaxi
«(SDG) Il anwgs laal 5 ST L Lol> jtagh o
Copde 0 Fie (L laiear oals T2l olosbly 059
A bl (ome galgz Cotire Sga0 g (b lio b

Sl b lS og esls OYAA L
o[+ 51 iali8l nlash o 4y .l 0059 ol o cnglie
AldlVFeY Lo o s NYEY b goads TIVAA Jlo o
@ ol ) 2l e a3ls ad) ool b
Sl alox ) ailis o 2550kl sbessn sl
b a8 ks G oL 25 L I slaall> o o, Siol
g ali Wl 550 40 P /0kM? Slles oo
e 53U by opl sl ools Laall 1) Jlune alS
ol eoae Hlade ailaiils adhhie oLS ilgs Sgue p
2o 4 Jeam o VFeY JL B YAY Ll asls
] 33

Jlo 5 olS Gidgy atls (ke loass
el o ools iales ¥ UK 0 VFeY JLu b yYay

slcalus goame @ bgyye polal il sl
Sdls @ly (omyn 290 adhie o LS b
pso Jlo 05 6l 5 O Cewad 6)lsale 51 VY¥AY L VYAY
s ooliiul A Cawad olsale 5l (VFLY L AYAY)
S99 W8 (3blie Byxo (S obow 3blie (p pglas
el BLS Ay

Colee ggame sliwl, jo oad zlsl alas
WWAY B OYAY Jlo 5l s se dihie alS s
> o VWWAVOKM? alS by Colue 5020 (l5ae
b 5 s Jlo Ve b ilie 5 85 el sy 4ty
sl VESYVKM? oo VF+Y Lo 5 ATAY Ly 5 adlaie
Colue o JuSo o 05, e ond aculxe lade
VOVAFYKM? Jlade AYAY 5 AYAY Lo 5l olS iie
el Cewsay VEAIRVAKM? Jlaie A F-Y BAYAY Lol
Sl adlaie )3 LS idg oliee Gl (S mls
Gl Egame SBatE A3l o dgpie ol sluai 3 a5

VoY Jlo G IFAY Jlo 51 (2L ey (naSiloo 30 lado A Jgoz

(NDVI) aLS icigy (asLli lado Jlw (NDVI) aLS [icigy (a5l lado Jlw
o[+249 \YaA S[-AYY \Yay
NIRaYS \¥aq A[-YBY yYay
<[V AY ¥ «/+¥a4q \vay
ARER AR R EY 4 Y40
Y VEeY “[-YA¥ \Yas

<[ Y¥5 1Yay




Ae Il dnwgd Bladlp dine (219500 (G059 (2w )]

= == = = = = = =
s e s
~ s 1 [’
A Hooly 7 . &
o A ~
A s
1
© T \\
% J
3 & H FHCY ,\‘ ‘ o E ’/ 5
B 3 ¥
- s |
b A s A )
o e e wops | v T e wopr 5|
IPAF—APRY Sl ales g el esiee| A IFRP— 1A Jlo ol Ghies Ladls il }*\

= S N
- - v — —
3 e

ho o - o 3! o 53 o

-
.

LT L] _— -
) e et S

: L
ITA0—1FAF Sl ool g b efiea I

e - e 3o o e B
e - CRvEA N
/s 1
~ 9
.z & I #
R
¥ N
(’l .
. S
! S \
t{":’ S
o

sy e w s 3

1FRA—ITAY Jlo als ides pasls ,,.s..u| A

s 5 G S

wio st
APV =119 Jlo Lols ide saslo g_-ﬁlpl A

ST S . T
e 2o R . |G
T — = o S T A m e
A TS et afacinl 1
= ; A : 5 .
i3 0 3 / 2 2
3 - s X _Z - 7 l\
s 2 i : ~
(4 e — = 72 S SRRy
3 \
Y > ~
‘ E. (J E
=
% s O e .
£ s
0 7
~ =~ s L A 23
—— S Lc . 3 _ ? --r g 5
R e BP1-1Pee Sl al i b st [
L ull-a‘.‘-_*‘. = - M
MA_L:__—;__' 2 _- _l —— ‘l % = %
=

o 53 - e T o T o

e -
Sttt e 1)
o2 1 3 A 1
ly ’ 0 # 3 y : I #
./ = N\ 2 ;/ 2 N
e \\_,.—., 8 \\_,_——.,
A A
Y Y
o H $ E
R 1/ * . . ;
s s
|/ l’
A o R
wrpr 5] = L e e o et s
rep——— A TR TR TAA e ol st Al e | %

VFY JLo GAIYAY Jlo 1 alS icdigr omSleo alldis Y STl



ATE Y Olbxio VLo ¥ limo 0,k 0 5lowd ce2319d Jlw (o bly Cu e dy gl AN

e & E 7|
& HoL 1
- o e s | - = - !
*"i’;\""-" | ATy g AR -4} ..ol...a 9o ‘ o ,./"k?;-.,_." | 1YY Jtu LS gt oo £ 902 ,I N
Z o ) T ol "'i] 2 S == e s 2l _=L‘
IR | et 2t B ey , s gl e e S0 | — =
AT IFY  IFAY-IFAY b Sl b BLS iudsy covlune £ oo gboaids .F S
== = = = 3 = 5 == = = = > = ==
S =7 Y T A s
s L y: \
% ¢ - £ P C 32
I “ !‘ﬂ ) I\ * 5 N '\
3 ey < . 1N
’ =/ N e e S — — =
: :
@ = Z o= s . e‘rl, -“':: \\ - \\
£ = ""4#‘. = N . \, | 5 3 by
= C - _:.; 7 & 5
“ /
3 = ' ‘,‘ I/ ]/
s < o gy 3 e .1,, 5
w’k?:«.-"ub-—l Y—AY Jt... gau i g3 b & gacmo | l : a1 P Y—qY JI.. ,u,a,rai.»,g,u.w,o, }:‘
[;L\ . f = o 83y o o= S =]
2| N ‘ﬁ gi' § ';,_.,,{f T . 7 E i] —_—

IWAYIELY g IFAY-ITAY b Sl b HLé 95,5 oolid duoys ais AJSwa

b o)l Geizd el (5550 Yl Lol ol oLl
9% 5kt & 2Ll 2 S T sla e 8L San
1500k Crizmen g (ble 35S (6l (G e slo el
sejsy OSlas olols)l b el ool ploxl adlaie o
SYsb slagls a5 ALLS b jos o o | ‘S{lo)‘dl.;L:.}
Eolsz Cudams 9 sl pladzoly (lgise @)l D
Syl g cdl Sle) 59, 4 slag il 5 (Jore
okl alls og G5 s @ argil yol> oy
il ¢ 2030kl Slroisn ) F5e sl el olety)l g
2 e sy Jewily ot 4 ) ol @S el
AR et (Aiiwd iy Sl G{L:ao')‘sﬁ Oz aS u_sz..o
2 e oS e 3t 290y @ euyn il O 2 edle
Sl i 1) s jlase g (grmdb mlie ladsl y Coddge
9 Sl dnwgi oo aalyz S5 4 baojgy ST Al o
ol Calbsn ity g 1y 095 (F; kS loritine

ol g B el ol by (sbooss s 1 o5ed 039

ez Sl ein el as ol i mls Jules
Lol sl ouls 093 slacdun §axs 4 3950 ais
5 B glul ol Gl oy Lo
szl g solaidl ¢ g jlacn slodis; jo ax LS
wigy bl 51 lal gl e (Jl nl boojls s
5 S e a3y sl
s, Kan Cogti ol ul?“’ én‘j.?- oS lie 4 ax g8
ol g o wlex silecad b g 3sel (ot
A5 S8l anwgs Blaal
o529 4 ¢ 21050,bke o9 CuBdge jo oL sl Jule
Al i e d &S lie 5 golaidl - clax] Bl
O ddlaie 0 o e ladel p S (ggu 31 L(VA F)
QO 2550l 4 0B golaldl clax! glo arli 4 axg
R W 51 st 3l g 09y dunlgsn de> gllas gl



AY

Il drwgi Blaaly (o (219500 Wojg s ()l

wibos,S oS S s 4 wilgs oo Al ol a5 a0
Ol es wBload jle 508 (sl IY als crge
B slepg Dloas 3l oolaiw] Sgup a5 sy pie S p0 ()l &
b5 jlup g 23lol 4 Wilgs oo (cole Jgol ol YIS
Gleiegs mli bkl (il WS SeS O 2lpete pw 2215
L 2losoble sleoggn a5 (1Y (Ve o)) (lddee 5| (&
g Sitails NS ,5G ol o Sgntp 9 2l SIS
35S nieals 1) elexzl glaylly 5 oyl
AOY) o)l Slezan 50,5 Bme olioble gl
ailaio (rizme 5 Glnl (B0 (Hly o o5 LT 5HIY
sl Gl b0 Dol anTE (puyp 0550
3 L egh 5l (B 40 a5 995 oo Sleiiy j SLeldl
wlazs § 15 05T o 50
T Gl g b cow qalyz 5 o3l Gssl -
25 5 el et (@bl (Olle )50 )0 (soses
(O 05 lor Sl s
Olrind (ooled (Gleitds g (oogee S5 )lhe Qi —
Ol @S sloasly 5 (o Gl (g3l —
Sl galyz ilusialss 5 (gilecad b —
@hoble GerdleS laJosllygins szl Jogens —
O S5 uils g Sledbl Jols st olow]  —
Ohlopo e 9 ladiad don
OV &) 2lj0bls sloogyn plaie olodj)lg (b —
@ ol 5 (o oo slagg IS Al G255
(8 AA) s slacelils il

6)‘)1&‘..“ |
g Sonde 6559 Al @l jl oisu ol Jhagh
OS5 srebalio 5 (55,5LaS pale olKitils (o by J S
ol PL?'-;‘)'“’ g olbas S ales 3114 RV Epg

e 1y Sis JleS wioged )b o

B References

0o )5S claail b tgsy ol sloaidly .l aalys
.O)‘é LS"BM (\ﬂY ARTAA AR ) ‘L:.wy
oLUS b jols 5o slojbla 059, a5 ols lis ol
b 5 olail (el slal o egiie sla sl
eles b oS jlie (sl o olazml day o cansl il
il bams lis oS weesls 1) b o e £8P 4,
ol (pioren o Glm éo‘a.?- 6)Sen g Jolss
s o o Srlee 4 il ialS 5 S Ll
Lol canls oy YIVA (oSlo b sl o aslis (golaidl
Jle o <AYY e G:bL\f g ‘L;'a,,m Qo
5,5 liee g bl 2l VFAY Jlo o c/VYF) 4 VYAY
Cool aiuilg 059, LS jebay 28l ualS Jle o
Lol S ol aumme g celoi olal jo cuite slo
St 3 i SISl 4 Gl il Gl
yol> Giagh bl uizes o) jLs goladl sl Sl
Sy90 dilaie ;0 0ad ploil olojbly 059, a5 olo las
Sl 5 2Ll plime (al 4 28 caslllas
Gl 005 lsl drwgs A g A Slawl gaxs gliwl, o
oot gk lapll wlanles oo (VA
56 55, ol el ol b oS 03,51 1, ddlate (gl oo
ol g o jed (M 4 &j2lee ol S Jlhe (St
5 GoskaS el il glaadsy 5l Jol> sl
03,5 ol adlate jo Slite Ol puss oS col azily (g lels
gy Jels ame sl asli il Ll 5l .cad
doojlgale Lawgi oals Cud polad Gl e 905 5 LS
5 olS S s ol Slles b o5, 45 agog ol |
5,95 sl T+ IOKM? lles aoe Lo Do sloalls o]
Gl e ol iy el e candlsi e ¥

1. Abiat, M., abiat, Mo., & Abiat, M. (2023). Evaluation of Desertification Intensity using Spectral Indices
Resulting from Satellite Images the Case Study of Bandar Mahshahr County. Physical Geography
Research Quarterly, 55(4), 61-81. DOI: 10.22059/JPHGR.2023.355751.1007753 [In Persian]


https://jphgr.ut.ac.ir/article_95315_0788a6af8f3aee48ec0d33e0ee1bc19a.pdf

ATE Y Olbxio VLo ¥ limo 0,k 0 5lowd ce2319d Jlw (o bly Cu e dy gl AY

2.

10.

11.

12.

13.

14.

15.

16.
17.

Abraham, E., Montaa, E., & Torres, L. (2006). Desertificacio n e indicadores: Posibilidades de medicio'n
integrada en feno"menos complejos. Revista Scripta Nova (Revista electro ‘nica de geografi ‘a yciencias
sociales) . PhD thesis. Universidad de Barcelona. Spain.

Adler, M., & Ziglio, E. (1996). Gazing into the oracle: The Delphi method and its application to social
policy and public health. England: Kingsley. London

Akbari, M., Feyzi Koushki, F., Memarian, H., Azamirad, M., & Alizadeh Noughani, M. (2020).
Prioritizing effective indicators of desertification hazard using factor-cluster analysis, in arid regions of
Iran. Arabian Journal of Geosciences, 13(8), 1-17. DOI:10.1007/s12517-020-05296-9

Akbari, M. (2016). Proposing an early warning system for desertification hazard (case study: Semi desert
region of the Gorgan Plain, Golestan Province, Iran). PhD thesis. Gorgan University of Agricultural
Sciences and Natural Resources. Iran. [In Persian]

Davari, S., Rashki, A., Akbari, M., & Talebanfard, A. (2017). Assessing intensity and risk of
desertification and management programs (case study: Ghasemabad plain of Bajestan, Khorasan Razavi
Province). Desert Management, 5(9), 91-106 .DOI: 10.22034/jdmal.2017.27855 [In Persian]

Feyzi Koushki, F., Akbari, M., Memarian, H., & Azamirad, M. (2019a). Identifying and ranking important
factors of desertification in Khorasan Razavi Province using Delphi method. Geography and
Environmental Hazards, 8(31), 205-225. DOI:10.22067/ge0.v0i0.84127 [In Persian]

Friedman, M. (1937). The use of ranks to avoid the assumption of normality in the analysis of variance.
Journal of the American Statistical Association, 32(200), 675-701. DOI: 10.2307/2279372

Gao, X., & Alvo, M. (2005). A unified nonparametric approach for unbalanced factorial designs. Journal
of the American Statistical Association, 100(471), 926-941. DOI:10.1198/016214505000000042

Hicks, C. C., Levine, A., Agrawal, A., Basurto, X., Breslow, S. J., Carothers, C., et al. (2016). Engage key
social concepts for sustainability. Science, 352(6281), 38—40. DOI:10.1126/science.aad4977.

United Nations Development Programme (UNDP). (2018). Goal 12: Responsible consumption,
production. UNDP. Archived from original on 13 Aguest 2018. Retrieved 12 March 2018.

Jafari, H., Akbari, M., Kashki, M. T., & Badiee Nameghi, S. H. (2019). An efficiency comparison of the
IMDPA and ESAs models on desertification risk management in arid regions of Southern Khorasan,
Razavi Iran. Arid Biome, 9(1), 39-54. DOI:10.29252/aridbiom.2019.1542[In Persian]

Johanna, S., Vermaat, J., Groot, R., & Quatrini, S. (2018). A global meta-analysis on the monetary
valuation of dryland ecosystem services: The role of socioeconomic environmental, and methodological
indicators. Ecosystem Services, 32(1), 78-89. DOI:10.1016/j.ecoser.2018.06.004.

Joshi, A, Kale, S., Chandel, S., & Pal, D. (2015). Likert scale: Explored and explained. British Journal of
Applied Science and Technology, 7(4), 396-403. DOI:10.9734/BJAST/2015/14975

Karami, H., & Eftati, M. (2013). Evaluation of the socio-economic impacts of the Tooba project in
Lorestan province. Journal of Rural Development, 16(2), 111-132. [In Persian]

Kendall, M. G. (1983). A new measure of rank correlation. Biometrika, 30, 81-93.
Kendall, M. G., & Gibbons, J. D. (1990). Rank correlation methods. New York: Oxford University Press.


https://www.researchgate.net/publication/340702416_Prioritizing_effective_indicators_of_desertification_hazard_using_factor-cluster_analysis_in_arid_regions_of_Iran
https://www.jdmal.ir/article_27855.html?lang=en
https://www.researchgate.net/publication/341443517_Identifying_and_Ranking_Important_Factors_of_Desertification_in_Khorasan_Razavi_Province_using_Delphi_Method
https://sci2s.ugr.es/keel/pdf/algorithm/articulo/1937-JSTOR-Friedman.pdf
https://www.tandfonline.com/doi/epdf/10.1198/016214505000000042?needAccess=true
https://www.researchgate.net/publication/299544866_Engage_key_social_concepts_for_sustainability
https://sdgs.un.org/goals
https://sdgs.un.org/goals
https://www.researchgate.net/publication/338140045_An_efficiency_comparison_of_the_IMDPA_and_ESAs_models_on_desertification_risk_management_in_arid_regions_of_Southern_Khorasan_Razavi_Iran
https://www.researchgate.net/publication/325975669_A_global_meta-analysis_on_the_monetary_valuation_of_dryland_ecosystem_services_The_role_of_socio-economic_environmental_and_methodological_indicators
https://www.researchgate.net/publication/276394797_Likert_Scale_Explored_and_Explained

AL

Il drwgi Blaaly (o (219500 Wojg s ()l

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

Khashtabeh, R., Akbari, M., Kolahi, M., Talebanfard, A., & Khashtabeh, R. (2020). Assessing the effects
of desertification control projects using socio-economic indicators in the arid regions of eastern Iran.
Environment, Development and Sustainability, 23(7), 10455-10469. DOI: 10.1007/s10668-020-01065-6

Khashtabeh, R., Akbari, M., Kolahi, M., Talebanfard, A., & Khashtabeh, R. (2019). Investigation of
participatory needs assessment to prioritize sustainable development indicators of rural communities using
hierarchical analysis process. 4th International Conference on Researches in Science and Engineering and
International Congress on Civil, Architecture and Urbanism in Asia. [In Persian]

Kianian, M., Qobakhloo, P., Salehpoor, A., & Nikoo, Sh. (2024). Study of effective factors on rural
communities " s participation in combat desertification projects (Case study: Garmsar county). Journal of
Watershed Management, 4(3), 1-13. DOI:10.22034/iwm.2024.2018909.1121 [In Persian].

Kolahi, M., Davari, K., & Mianabadi, A. (2018). Challenges of land sustainability: Interacting with
environmental change and migration. Studies in Public Policy, 1(1), 1-6.

Kolahi, M., Sakai, T., Moriya, K., & Makhdoum, M. F. (2012). Challenges to the future development of
Iran’s protected areas system. Environmental management, 50(4), 750-765. DOI:10.1007/s00267-012-
9895-5

Kosmas, C., Tsara, M., Moustakas, N., & Karavitis, C. H. (2003). Identification of indicators for
desertification. Annals of Arid Zone, 42(3), 393-416.

Lee, S., & Korean, D. (2018). What is the proper way to apply the multiple comparison test? Korean
Journal of Anesthesiology, 71(5), 353-360.

Nezhadi, F., & Abbasi, E., Choobchian, Sh. (2016). The role of desertification projects in increasing the
social capital of local people, study of the Shahdad carbon sequestration project. Journal of Rural
Research, 7(4), 604-617. DOI:10.21859/jjr-07042 [In Persian].

Nunez, M. P., Pablo, A., Rieradevall, J., & Anton, A. (2009). Assessing potential desertification and
environmental impact in life cycle assessment. The International Journal of Life Cycle Assessment, 15(5),
67-78. DOI:10.1007/s1136 7-009-0126-0

Reed, M. S., Buenemann, M., Atlhopheng, J., Akhtar-Schuster, M., Bachmann, F., Bastin, G., etal. (2011).
Cross-scale monitoring and assessment of land degradation and sustainable land management: a
methodological framework for knowledge management. Land Degradation and Development, 22(2), 261
271. DOI:10.1002/1dr.1087

Roy, D. P. (1997). Investigation of the maximum Normalized Difference Vegetation Index (NDVI) and
the maximum surface temperature (Ts) AVHRR compositing procedures for the extraction of NDVI and
Ts over forest. International Journal of Remote Sensing, 18(11), 2383-2401. DOI:10.1080/-
014311697217675

Rubio, J. L., & Bochet, E. (1998). Desertification indicators as diagnostic criteria for desertification risk
assessment in Europe. Journal of Arid Environments, 39(2), 113-120. DOI: 10.1006/jare.1998.0402

Ruscone, M. (2015). A procedure simulating Likert scale item responses. Electronic Journal of Applied
Statistical Analysis, 08(3), 344-353. DOI: 10.1285/i20705948v8n3p344

Sadeghiravesh, MH. (2024). Monitoring of the Actual State of Desertification using VPM and WASPAS
Scoring Models. Geography and Environmental Sustainability. 14(2), 101-120. DOI: 10.22126/GES.-
2024.10526.2748 [In Persian]


https://www.researchgate.net/publication/345146745_Assessing_the_effects_of_desertification_control_projects_using_socio-economic_indicators_in_the_arid_regions_of_eastern_Iran
https://link.springer.com/article/10.1007/s10668-020-01065-6
https://iwm.ilam.ac.ir/article_712219_97c1641568d2f5b781d420585b1b14b2.pdf
https://www.researchgate.net/publication/229152978_Challenges_to_the_Future_Development_of_Iran%27s_Protected_Areas_System
https://www.researchgate.net/publication/229152978_Challenges_to_the_Future_Development_of_Iran%27s_Protected_Areas_System
https://www.researchgate.net/journal/Journal-of-Rural-Research-2423-7787?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://www.researchgate.net/journal/Journal-of-Rural-Research-2423-7787?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://www.researchgate.net/publication/316970929_The_Role_of_Combating_Desertification_Projects_in_Promotion_of_Local_People's_Social_Capital_The_Case_of_Shahdad_Carbon_Sequestration_Project
https://www.researchgate.net/publication/226955880_Assessing_potential_desertification_environmental_impact_in_life_cycle_assessment_Part_1_Methodological_aspects
https://www.researchgate.net/publication/227530616_Cross-scale_monitoring_and_assessment_of_land_degradation_and_sustainable_land_management_A_methodological_framework_for_knowledge_management
https://www.tandfonline.com/doi/abs/10.1080/014311697217675
https://www.tandfonline.com/doi/abs/10.1080/014311697217675
https://www.academia.edu/92238843/Desertification_indicators_as_diagnosis_criteria_for_desertification_risk_assessment_in_Europe
https://www.researchgate.net/publication/285928169_A_procedure_simulating_Likert_scale_item_responses
https://www.researchgate.net/publication/285928169_A_procedure_simulating_Likert_scale_item_responses
https://ges.razi.ac.ir/article_3119_be52dd5e8631fb86c795cae97a0880f9.pdf
https://ges.razi.ac.ir/article_3119_be52dd5e8631fb86c795cae97a0880f9.pdf

AT Y Olcbio VLY Gl (o a8 Lo codd5l9d Jlw ¢y bl Co pie 4y puid Ao

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Salvati, L., Zitti, M., & Ceccarelli, T. (2007). Integrating economic and environmental indicators in the
assessment of desertification risk: a case study. Applied Ecology and Environmental Research, 6(1), 129—
138.

Satterthwaite, F. E. (1946). An approximate distribution of estimates of variance components. Biometrics
2(6), 110-114. DOI: 10.2307/3002019

Schwilch, G., Bestelmeyer, B., Bunning, S., Critchley, W., Herrick, J., & Kellner, K. (2011). Experiences
in the monitoring and assessment of sustainable land management. Land Degradation and Development,
22(2), 214-225. DOI:10.1002/Idr.1040

Sharama, R. A., & Skerratt, S. (1995). An expert systems approach to the socio-economic evaluation of
rural land—use policy. India Forester, 121(9), 775-785.

Shaker, R. R. (2018). A mega index for the Americas and its underlying sustainable development
correlations. Ecological indicators, 89(1), 466-479. DOI: 10.1016/j.ecolind.2018.01.050

Sobhani, B., Mollanouri, E. (2024). Investigation of changes in vegetation cover using the NDVI index
and its relationship with the Land surface temperature (case study: Kausar city). Journal of Environmental
Science Studies. 9(3), 8851-8841. DOI: 10.22034/jess.2023.407679.2086 [In Persian]

Sommer, S., Zucca, C., Grainger, A., Cherlet, M., Zougmore, R., & Sokona, Y. (2010). Application of
indicator system for monitoring and assessment of desertification from national and global scale. Land
Degradation and Development, 22(2), 184-197. DOI:10.1002/Ldr.1084

The feasibility studies of the desert design of Gonabad, (2024). [In Persian]

Tchamyou, V. S. (2018). Education, lifelong learning, inequality, and financial access: Evidence from
African countries. Contemporary Social Science, 15(2), 7-25. DOI: 10.1080/21582041.2018.1433314

UNEP’s Strategy on Land Use Management and Soil Conservation. (2004). UNEP’s strategy was
prepared by the UNEP division of policy development and law. UNEP.

United Nations Convention to Combat Desertification (UNCCD). (2018). United Nations convention to
combat desertification. UNCCD.


https://www.jstor.org/stable/3002019?origin=crossref
https://www.researchgate.net/publication/227908966_Experiences_in_monitoring_and_assessment_of_sustainable_land_management
https://www.researchgate.net/publication/323302238_A_mega-index_for_the_Americas_and_its_underlying_sustainable_development_correlations
https://www.jess.ir/article_190524_45ee7be4e95bfabeac573b54369bad3f.pdf
https://publications.jrc.ec.europa.eu/repository/handle/JRC58199
https://www.researchgate.net/publication/322861382_Education_Lifelong_learning_Inequality_and_Financial_access_Evidence_from_African_countries

M

Il drwgi Blaaly (o (219500 Wojg s ()l




