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Abstract

Desertification is the greatest environmental challenge that serious threats to food security and
biodiversity. This research was conducted with the aim of evaluating the risk of desertification and
providing management plans using the DPSIR-M conceptual model in Khorasan Razavi province
and in 4 steps. These steps include; - Collecting data and preparing basic maps, - Choosing a model
to prepare a desertification intensity map, - Assessing the risk of desertification and finally,
providing management plans based on the conceptual approach of DPSIR-M. The results showed
that more than 30% of the study area are located in the relatively critical to severe desertification
class. In terms of fragility, about 59% of the areas of Khorasan Razavi province are in relatively
fragile to very fragile environmental conditions, and about 7% have the potential of fragility. The
results of the desertification risk map showed that more than 98% of the regions are in the high and
very high desertification risk class, and only 2% of the areas are in the moderate to very low classes.
This issue can be a serious warning of the land degradation for the officials and executives of
Khorasan Razavi province. Therefore, based on the intensity and risk maps of desertification and
using the DPSIR-M model, six policies and 46 strategies and action plans were proposed for optimal
land management. The proposed programs are in the form of preventive, corrective and
rehabilitation programs. Therefore, it is suggested that the results obtained from this research be
used by managers and experts of executive departments.

Keywords: Desertification, DPSIR-M model, Land degradation, Soil erosion, Land management,

Desertification risk

*. Corresponding author: Morteza Akbari Email: m-akbari@um.ac.ir Tel:+989155183055
How to cite this Article: Akbari, M., Sarbazi, M., Sibevei, A., & Fadaei, S. (2022). Desertification Risk
Assessment and Providing Management Strategies using the DPSIR-M Model in Khorasan Razavi
province, Iran. Journal of Geography and Environmental Hazards, 13(2), 212-241.

®. EY ©2024 The author(s). This is an open access article distributed under Creative

Commons Attribution 4.0 International License (CC BY 4.0)


https://orcid.org/0000-0002-6566-2801
https://orcid.org/0000-0002-7471-1708
mailto:m-akbari@um.ac.ir
https://doi.org/10.22067/geoeh.2023.83917.1404
https://orcid.org/0000-0002-8637-266X

TAY-YE) o 0 FoT Ol ¥ opled Y Al ISSN (Print):2322-1682  ISSN (Online):2383-3076

5)9’,)",;5 dbel(*‘_’ w “.ﬂ.‘

\ ) == e O bl g Ll i
R G 11 TN :
ST (g i DOI: 10.22067/geoeh 2023.83917.1404 ek His

33 DPSIR-M 05620 J 3 eslinal b o ks glaasls 5 1,0 5 2l50LL s b5,
S Ol & Ol
Ol e g g3 o2l (oS lamns 5 (b mlie 0USCESls (Gl 9 S35 Ghle Sy pe 0n 8 (alss Bbly)btils (81 o5 0
1l BB S OB F omeb wle 5 (5555158 ke o> ((21250bl g1 555 — 53k 4 g
Ol by 5 gy 5 oSS (i g ke 51 7S5 4y e Ao

Ol ) cdgeins (e g 93 3 ol KZilae g3luaidl 5 (g5l f.’l’ 0 dSES1s (i pe 09 8 Sxo Cu pde (51 S5 (s mils — oIl aen

VEYPNR G b VEY/PIN G K5k g0t VEYO/NYCSh 55 b

oS>

e

DR al s XS e L | e g8 5 ol Cuel S il s lae A 0 585 200k
oseie Jbe Sl esliad b pie gla )ty &l 5 (gps Olul 5 Ol 53 o305 coad oLl
L e 5 Aol s 0 ESAS il Jte b 500k &0 b)) conlos 428 a3 ¢l ubs «ol DPSIR-M
05 andllaes e dadais I doys Yo 5 i sy 0L El S e 2l0LL S il (S Jde 3l eslanal
Sy Ol = Ol 3blia 3 o ys 08 550 o Sausla o 51,03 513 s b s bl 21300k oS
Lten  SASE Lol Sl3 35 deos Vossde 3 5 axdls S5 ediSKE [l U oSl bl Jase bl 5 3
WLl A el Lol eSS S 4 Olgee ol aes Ll L0 B S Cans s OUS S D s 0 S
53b5 a0kl st S s asdllaes ;g adlaie Comlas A3 QA I iy S ol OF S0l o500k kst
5 Odd Saald alal Lyl 3 S St B lagze IS 55 Gl 5l s LS 5 anils 13 L5 bt
g Supde gl Glles wly 5 g5l Y75 sl £ DPSIR-M Jue 51 eslinal b 5 015000 e
osliulsygo ras opl Sl edel Cos a4 il 35 e slgiin omen A slgiiny (S5, Olul 2 Ol L)

3,8 53 ol Sl slulis, 8 5 ol e

PRV

Email:m-akbari@um.ac.ir CANOOVAT 00 1] yins ol 33 |


mailto:m-akbari@um.ac.ir
https://orcid.org/0000-0002-8637-266X
https://orcid.org/0000-0002-6566-2801
https://orcid.org/0000-0002-7471-1708
https://doi.org/10.22067/geoeh.2023.83917.1404

5 &l e S bl 5 Ll
r)a)w Aj}amu\}abuju‘fw- YVF

G slamme 5 ol el (0L 5 e o o 55 D 2SSl 20158 el
f o] Jle YO U3 358 e e S Sl attle 5 os; s g ol oIS L
Jlo b s (5w 3l (UNCCD, 2020) 255 azulS Olgr 3 olde oV gmms a5 31 Ao ys VY Ol
L Ol 5 e (551 e gl WolE SRl e ol Oomen Sler ladiss 5o YO
ol L o Ol s S sse el hesd adb e L Gl LB
sy s g8 sl U= s (Intergovernmental Panel on Climate Change, 2018; 2021) ...l
St s e o S Llandls sy Olg 3 aS sl Sl LSl syl 3 Sl i &S ol 0 S
Aoy A a5 o o 25 Olie cpl 5 Y000 e b .leds 058 85 mnbs (slapitons ST Ao 55 Ve
b 20bl gsdse Conal Mo a4 Mo Olsle L5000 b alis O5sl oS (FAO, 2020) e
5 el il Jlse bag s aed S SIS (S D) 53 e e i A
(United Nations Conference on Environment and ol o35 iy a8 Gll glac s
Ol bl pla ol e 4 o o blie G Olgeas o150LL )5 56l 4S5, sbay Developmen, 1992
bl ol sl s kil Sl 0Ll 8 Osdkee WY1 Gt 04 o151 o ge Bl 85 O s
Cd Sl e Slblie ¢35 s 4 1) S¥s s)lhe O WYL Sl sladl (Sl U s
(UNCCD, 2020) aas .

(AL ity A S s il sl 2l i (St el sl 5| (35 Jolpe
Ol Slae i 5 a5l i ol (Camer L) (SuS0Me (2Ll S s sy K
(Akbari, Lls & o150bls 2S5 e o S5 DS 53 0 5 (el Ceds b ea) )
Jarari shalamzari, Gholami, Memarian 2020; Akbari, Feyzi Koushki, Memarian, Azamirad, &
Ji= s .«Noughani, 2020; Akbari, et al., 2020; Jiang et al., 2019; Bastas & Abdelrahim, 2019)
Jle (gl Aisls 555 (godate sla yatls 5 lajlas ladde ¢ 500G e s Lol ly ol
(Salvati & ss00 oylil OliwcaS 5 55, 5 FAO-UNEP, 'ESAs, LADA" jlex sladde & Ol 5 o
Bajocco, 2011; Baartman, Van Lynden, Reed, Ritsema, & Hessel, 2007; Kairis, Karavitis,
23 She glaaly L5 e b bl opl s S ¢, sbas Salvati, Kounalaki, & Kosmas, 2015)
Al Ol bl S e gl Ol e LSLALSJSM

Dby Pl a6l STletn 3 S5 SO 5 el oo Lot il 5 d(Sgy) T o oy e
S Gl Glodmy Aol 3 Gl oy e (Akbari, 2016; Ammann, 2016) ol e plocaw!

1 - Sensitivity Areas Assessment of Desertification, ESAs
2 - Land Degradation Assessment in Drylands, LADA
3- Risk Management



YN0 (5555 0Ll 5 Ol 55 DPSIR-M. o sgio Jike 31 osbisal b gt pote slaasls 2 &) 5 30U o o5l o3 e L

Ll 1y ol ble 1 2alS gl J a8 Sllasl ctile ol lag sl zal b s3la o 536 1, Ol ;e
(Jafari, Akbari, Kashki, & Badiee Nameghi, 2019; Davari, Rashki, Akbari, & ..l
el y ol > (Talebanfard, 2017; Sarbazi, Ownegh, Mohammadian Behbahani, & Akbari, 2022)
S (e Gl Sy aial 5 Ol el daslis dacS o) DPSIR' Laggie Jue 5 5505,
A Gl s e Glaern o baily) S ooy St Soletan Sl Gl el 2S00,
ol [(Atkins, Burdon, Elliott, & Gregory, 2011; Sekovski, Newton, & Dennison, 2012) aﬂ_fdo
(Zhang, ol Glezr U e ulide 55 cpesm o 25 bl Gl ke 5 ool 25, SO Je
L DPSIR s 5,555, Zhang, Wu, Ma, & Yang, 2016; Bizikova, Metternicht, & Yarde, 2018)
Slp e bi)lS Sl 5 i Candly a2 age Slasenas 31 s 4 DPSIR-MT las
L e sl 5 b plael 00 Slles 5 g OGl aos Dl blae IS 2l
! 2Ly «(Zhang, Zhang, Wu, Ma, & Yang, 2016; Bizikova, Metternicht, & Yarde, 2018) ;L. .
Sl 5 3,00, & (2l o il 0l Blis 4 5 el (J RS Gl de e b .

sl G2 2500k e oLl s sy Glal b ax LSS
NS 5 al 5 S ddlae cpl s o50LL dias e DL (5 5b, Olul 5 5 0 plsl slaias
(Sarbazi, Ownegh, Mohammadian Behbahani, & .l o3 gas sla| (g3l elar] 5t jlas

Akbari, 2022; Talebanfard, Akbari, & Azami rad, 2022; Akbari, Neamatollahi, Noughani, &
alisee R J4 .« Memarian, 2022; Khashtabeh, Akbari, Kolahi, & Talebanfard, 2020)

S Gl w5l e slaaaly OB Ol 53 Sy S S 5 a0k

el 3 gl O s L;LA.J.;..,L.‘S
P ESAS Jler Jde bl 2 l30bs LT sl 5 OV i el ¢ty ol ol G ool
A ax b Jaos 6 pdocanl dos ool gl E55 Sope 3 Sl o3ls 5 g pi s Ol Ol
oy e g ) ol o e L 1 T3l e I3 015 o 550 4l 5 Sl 035
DS Glaald 4 edle ol edd aw lagh (pl 53 $35ed At 5 eSS (st s
L 51l das puanly ( 230Lle o sty 5 aome & pdocanl Gl (om0 jule (0L
ol gss Ol Olal ulids 5wl 53 GBOLL Sl JLals 5 s ooletn slaaali
5oL ane g ol e Olesle YaYe Jle S8 H s Gb s bl 4 e 08, 5 Oluli,ls ol s

1 - Driver-Pressure-State-Impact-Response Framework, DPSIR
2- Driver-Pressure-State-Impact-Response- Managment Framework, DPSIR-M



5 &l e S bl 5 Ll
(a)e)w A)a»?uu\}abuju‘fw- Y\;’

33w 3luad gl 0 4SU oS ol c:.’iy"e.rﬁl.::ﬁ &I DPSIR-M wibe e e G S
ol 0 rbu‘ &‘)leﬁ#@d.«\kba}ﬂ&hﬂ)‘ ff)) axlae

L fys 93l

axdlaes ) g0 azkaie

Sls D1 Olal B Jled s e eskS Sl VA st s ol b 555, Olal & Ok
(Akbari, Feyzi Koushki, Memarian, Azamirad, & ol Kistaas 5 Kisx r,_,ul ConSl>
azkis 556 Ol Noughani, 2020; Nabati, Nezami, Neamatollahi, & Akbari, 2020 a,b)
4 Jles 51 oS ol gk 453 1078 Loy VL (Sl 5 35y 3 e Sl 5 p 5 sl
L;Lw;: L;Lhufou EREEY) dbjS—d,lJJ f‘y s o f& JL..I:); Ll 3ol U'i\ .,bl.ig;a L,":".’.‘J'e‘ i
i St Gl b 4 b 5 oS Glapteen ST L alie )3 (gt aed g5 3l O
Ol oS 2oL 5 el x5 (Nabati, Nezami, Neamatollahi, & Akbari, 2020 a,b) & ,ls, s
(Feyzi Koushki, dzb ls, s pedisla 5 ular Lol o G 5l adlas 5 Sl s ST 48 0l o o
M a4 s, ol = Sl Akbari, Memarian, & Azamirad, 2019; Memarian & Akbari, 2021).
Sast el e el S sl OLEs S 5 ol Rl b s Sl0LLy B RS (e Sy b



VIV (5, ol = Ol 53 DPSIR-M s sgie Juke 3 osbial b s pos sbaaals 4l 5 2 l50bs ot a5l oo s Jlo

58°0'0"E 61°30'0"E
sl - b
> |

ol

Lat,
S b by 50
S s9o) olulys 50

PR Jl‘j (_}.bl}; UA:‘L:

A

. =3l

B -

30150 30 60 90
O ™ ] Kilometers

36°0'0"N
36°0'0"N

58°0'0"E

S35 Ol 5 Dbl L3l i b go a2 -\ S0

(C—u‘ 6:)\.;.& YeYo JL.: u.«._a.b‘,.n a..\;:.;'....e j'...a‘ ajl_,.h\.n “ .bﬁja CAhRS AL‘?AJ'U.% BL NDVI ﬁjnﬂ-?)
Fig.1. Geographical location map of Khorasan Razavi province
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Tablel- The weighted value of the effective criteria and indicators of Khorasan Razavi
desertification based on ESAs model
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Table4- The value of traits of elements at risk
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Fig.2. DPSIR framework and solutions
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Fig.3. Desertification intensity map based on the criteria of vegetation, soil, climate,
erosion and human management
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Fig.4. Desertification intensity zoning map of Khorasan Razavi based on ESAs model
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Table7- The area and percentage of the area of desertification intensity class of Khorasan
Razavi province based on ESAs model
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Fig.5. Map of abundance zones of elements at risk and environmental vulnerability in
Khorasan Razavi province
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environmental vulnerability of Khorasan Razavi province
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Fig.6. Desertification risk zoning map of Khorasan Razavi province
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Table9- The area and percentage of the area of the desertification risk class of Khorasan
Razavi province
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Tablel0- The structure of the DPSI model (driving forces, pressures, status and impacts)

in the expansion of desertification in Khorasan Razavi

("‘&-A)Q‘;l Sl 9 ,Lid Ol iy s\R g,
Gl S a3 alS By B - Wediyl alS baS S - - B3y 5l e Gl - P b
ER LS e A el sl S L A

S 5 (oolanl OISis (o rlee -

St sl 0as 50 (T kS el -
G oy SRl 5 e St 3

5 SsliS ol s Slee JaS -
S3osliS glaesle lsjls Sl

L W SCIN - AP

Laaupn Jalsdl 5 delys J2als -

Sl a5 5 Ll Al a3l oS -
&> sleesly

S S s yly il

0k 5 e e -
Seind 2l e 23l -

033k oS ($5,5liS ol Dosed by -

Bl A s R -

e sl s sl il i -
Sk e,

Sl sl kS ials-

b S (S

Jiil},é!) 2 5 (S A g —
(Comer

L;Lm)ju 3l G s L;Jlsﬁuﬁ -
enins

AU Jselnd L -
A5l e s w3l (515 e e —
Sioslas L2l )

sl b o Sl s -
oo g 5 bl slaprile
(La 2523l 558 o san)

Sl o e

5 k) Sl ik 513 o ol o oy 8l -
(ol el S Wl pSas 5
(";

5 PSS SR s ey el - a8 s SR e - s LSS el s (10— bl
Soslr ok o e ol
prles GO S RIB s e apnS = ple iS5 CaeS Jal — Sl 35S -
B e Sk Sk g5

S S Bl 5 s g5 S
PR SPRTIPHES

@b s ol Sl s o all -

b Ko 5 w10 52 St

S s alS s el
il 5 e

e S5 A 05 aals

Sk ;J)ﬂ 3 ;,':“ll“"f’_

S0 LS 5 i

T R
S

@3l 5 ol il sl

o ol by Ll
oRlet

Syl -

S

delys ShalS 5 35 hll g & lgem

5 oy Vsame 5 Slee als-
By

sy LAV.’-L.«IJ.U AEYyiwe P

Sl

A s o S
Skl e i als-
i SSASI OIS Shals-
olasl glass g s

A by Shals-
3k 5 o Slig Olsn Sl53H

Slavwle glaag oS

(3l 5 2D b b




YV (s g5 Ol o Ol 55 DPSIR-M. o ggio Jike 31 osbisal b gt ote slaasls 2 1) 5 30U o o5l o3 e L

e Bl JLSist a8 5 0L L ablis 05l 55 Jas o181 slsanlr Janlly s (slil 53
5 bl Gl b ey s S ol G E el s @ e 3l @il ((184Y)
S Slaaize dal woye 85 Sl (ssis Ol Cilie bl s sld plail Slalllas
Glast s § &l oliad ol 5 b clize cnl 030 ol Sl OLulis )8 ciamen 5 A0
S lSely ol 51 s sl Jle 53 il e sl s Skl el Sy slaasl s LB s osleng
© Olge Jle gy el ol e 53 b s plail 5y 0Ll 2 WOl S Sy s e
BLLS (ot e Lol gd 55 Olyy bsawle o 5 ool Rle b (SLle Gble bl glap b
2 53 Bl s ST L ablie Glaz b 15 e O esdle 350 Ll 5 plis 5 s Ol
3 ES B Ghle o3 A R sl 5 ool Rl b dlas glas b kil Jled 1
2l 03 st 5 SEF wpslie Glad S Sl eslanal 5 lOlS 5 ddiblos (g5)5US axn s g s
F B s (R-M) i sa ) Kal 5 s rL} Olg oy 3oy Ol Ol 3,5 Oy 5 o5
s ai 0LL et 5 s clangs 5 Uaa b coslite 5 oo o081 aslie 5 (531l ¥5 5 5l

.(\ \ J)Jo-) S

J.Ea' uf&.&\s‘g JJ‘."S e (R-M SR pe JJSU) R dbdj}"jmkg \A.\ﬁ.&‘) 43|J|—\\ J‘gb
S, Sl Okl s al500L:

Tablell- Providing management strategies and strategies (R-M management response) to
control and reduce the risk of desertification in Khorasan Razavi province
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