Journal of Natural Environmental Hazards, Vol.10, | ssue 30, Winter 2022

| dentify the similar geomor phological unitsto apply the same
management based on desertification intensity (case study Sistan
and Baluchestan province, Saravan)

Farhad Zolfaghari® , Shima Sepahi®

1. Corresponding Author, Assisstant Professor of Higher Education Complex of Saravan, Iran.
2. Msc student of Higher Education Complex of Saravan, Iran.

ArticleInfo ABSTRACT
Article type: After desertification mapping for proper management is very important to
Research Article recognize the similar work units. Because, the two geomorphological units or two

work units that have the same desertification intensity classes, do not necessarily
require the same management. In this study, to identify the similar work units that
need the same management, at first the intensity of desertification was evaluated
Received: 16 September 2020 according to 4 important criteria in the region (climate, soil, vegetation, and wind
Revised: 24 December 2020  erosion) based on the IMDPA model and then classified and identified the similar
Accepted: 24 May 2021 work units using Cluster analysis method. The results of desertification intensity
based on the IMDPA model showed that there are two classes of extreme and
medium with the areas about 59.32 and 40.68 percent respectively. This is while
the results of cluster analysis showed that all geomorphological units are
classified in six different clusters. According to the results, two work units with
the same desertification intensity are not necessarily in the same cluster, and work
Desert Management. units with the same intensity are in different clusters. Therefore it can be said
using the clustering method with desertification models to identify similar units
for planning and implementation of management programs will have well
efficiency.
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1. Unweigthed Paired Group Method
2. Ward’s Minimum Variance method
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1. Q Cluster
2 . Square Euclidean Distance
3. Ward’s Minimum Variance method



VFeo Ol s oFr oyladi Ve oy 90 4&@&\}&» VY

azeus SPSS 1581 o 5 5l eolawl b 548 6)L9T Slawles (VWAL Sllale) 0o )5 Gl cwa sl alold (1Sl
ISo jo e slz! Jole ads ol ool Arc GIS Jl53l 6 5 5l eolawl b b aids 29,5 9 .0l plxil VY
Ll 0als osls las (S31F O jea (V)

Gl plnil Jolp0 (SO 5 aodls Y S

G slyadly

5 2L e SL el L Jlz lil 2 ) Glaasly @S sl plas ) abgs apes ol Jol> @l
SE 6,0lb Coandg a0y S opas ;0 (E iz W05 (o0 pead (4d93) 09,8 (D 4 g3k (Al
oz ol ] 6,5 claaly S 4 gy o], S50 (F) JSs (HUASON, 1992)cul 423 5 &y 3
O Bl aAlols osims plis (8l jeme e oe LS 1) g3l b p g (LS hde (S a8l las
Ll (6,15 sloasly

¢ CL11 sloog S 55 (o 9590 Solne Bl 5l aalllas 5590 5 15 slaaxly addS (F) o)leds JS& 4y 4z s b
5,15 5525 ey S omr dbold it a5 Cel x5l b WS 0 3 C22,5 C1122,£21.C1121. C12
aly gty C12 adigs 1o)lS anly 50 CLIL adgs (ol o0 ools (Lis 60508 oz das Aoy JSE 4 45
C22 g 5 6,5 axly oz CL122a55 oo S aly dws CL121aiigs o5l axly Loz C21 aiies 105,15

W8T oo Jolis 1) ()15 axlg an



e ol 1 DS S ke el Cger ol (555058550 55 Slantly gLl

6ok Glabv B g (BLS gy (I olBl Jlme )l polil p (] ) slaaslg anls 4 bg o pl 5 050 :F S5

il 65 soasly (o padli )0 adgd (gl 41 bga yo pl g 050 0 JS

ot bolen ool ialep cdlsy adlaie b alloy, (o) S s3909 9093 W2y 4 bgpe V0 o)l
ol 655 1 5 4 Asl o )l L (ol e sl 45 o)t ) o)l 5 el do o ¥ 5l a8 iads alS
e o)lus ol @bl ©ud o 1) b oyt 5 9,55 (o0 iz & (LS (idigy o5 oy Lo o)l

ol aiils olS e jlas

(? Jiw) ..\...ul.i ° VY 9 Q) 6Lh O)LM.}) LJ.QLM) as 00g) 6)3J99)9A9j) J>‘9 dw )‘ li........‘o = (CllZ]) P9 MP



VFeo Ol s oFr oyladi Ve oy 90 cg;z:bh:m;';\}&» \V¥

Sl 6 asly (U il 30 dligB (peogd 4 by po pl S y0i0 1F S

o)y il (o0 9ol 5 2 Gl b gladms (ks 4l 5 09,55 Jos (S38l58 590555 9>y ) ol
ol aule ladigy g o a4 Sojelsd 09y axly Jold VY o)leds o)lus; 5 (o) Sds 4 by )5 9219 A

w3l o VY 5 VF 00 VF Gl o)l el 6,5 axly Loz 5l UKt (C112D pgms adiss il oo Jlub
V JS)

L 515 (Glaasly (s i 33 Aligs (angus 43 bgypo pl 59 000 1V S

3o sl do 0 3925 Jdas 5 alS i e 0 VY Lesgr (55,0liS Lol (6,15 wxly N F o led o lus
o o )15 02ly Jols A0 o)l 0)ls (05" 63k Gl Gl S mlaw jo 03 8 by oS
ouiSTy olS Giligy b ST, 5 QLT aldog; s )5 woly Jol A F o)lad o)l (s J55 625 Ll
siabod BT 5 Gl Loyl (LS gy Lulyd a8 ail o b o 5 Waanl ] (6,15 aly Jols Yo )l
eladl 0s5 4 1) VYW 5 0 F slo o)l (C22) o,k aism 5,55 o iz 4 oS baasly ol jo (6ol

A o) conl 0ols



WO bl 0SS e Jlesl S ailicn (550585 50 555 (slantoly gLl

Sl 61 sasly (usy pudl 30 aligd oyl 4 bgy o ol 595000 A S

J.:J..\._;j‘sa:[.:fuipi}%.\.@)o\’ Looog o..\.’S‘)g:J.édQb)oo‘%kﬁ)jw‘s&‘)ld)lf»‘jf 0 ke o,luz
Jolis o)l ; o ls oS5 (o0l Liolw 3 e S mhaw (0 005y i idig o515 5l 095 L 0oy 0929
ouiSTy olS i b cils cuvs sl > 5,5 axly Jolds VY o)leds o )lus ) g O sy (5,5 9>y

JS5) wsl e YY 5 VY Ve 08 OA (sl oyl Jalis (s, aly gty 51 JStite (C12) ooy adg il oo
@

Sl 61 Gaslg (guss s 3 dligh ey 43 by po pl S pais A S

Jols 18 0,le ) el sy 5 08Ty e b (gl o b 25l)) (6,5 0l ols A olas o Lk

P PWESS LI X\ PR ¥] WL I VR IWES S PR BT VI WS SRR 1 SV ST SOV FRPR L OW I S B slcs pl 6 15 axl
ooy 68wl el YY o)l o)l ol o0 S 5L slawle slo ad Lol o gy aaS Jolis Ve o)Ll

Ml—‘@)‘) 0 ygu0 ‘5.4':‘)‘ G, axly Julds YY o Lo o)l g (008 s

O JS8) asl o VY s A Y & o oyl ol oo, Susly Loz 5l USiioe (C21) gty iy



VFeo Ol s oFr oyladi Ve oy 90 4&@&\}&» \V&

Bl 6,1 sasly 0y i 50 Aligh (ymesinds 4y Do po pl SS9 puin Ve JSCD
axly Jolis Voojlads o,lus ) o K (595 Goym b (S0, Sl 5,5 axly Julss £ o jles o lus ) aligs cpl o
V'Y o)l.o...‘b o)l.w:}) 9 <! ulﬁi u...ol...u)s 6)5 ..\>‘9 J.QL» A o)Lo...‘b o)l.w:}) (Wo) Jl.a_e sl asél Josjém Lg)lf

5L (o0 0p)ly I wxly Jels
sl 00 00l Ul‘“‘"‘ (\ \) Jiw ) axdllas Sy90 s_i))j.lp)}nﬁj) 6[.%&?‘5 uu.AS‘).’

(uq Caouwd) ébT é‘,o S d 9 (u.aw‘) Caouwt) &'5) e.loLun 30 &39193)9.0933 6&»‘5 uiu.f‘ﬁ auds ) J&&

o8l Lo oz el alllas )90 (559998550555 Slauzly 51 Sop 0 Slible Gad s I Jol> s
ol oa ools HLas (V) Jgoo 5o g0l ol 8 g (LS (ibe (S



Wy el OLSS o e Jlesl g bt (659 59550 955 Lol olulis
LT (g g3 9 (59988)90835 oty 5 S0 ol ©od (b)) Jeu
abg o)led S oble Jo 2 i o 0yl 5 0l
S ol ad oS by b gl b SL Ll
c1121 e YIVY YIYA Y20 YIYY | Yv \
c22 Lgte Va4 Vot AR VWA | Y s
c22 Lgie v/-a VAo AR Wa | Y )
c21 Lgie YIo- YA - VAY YIfO | YT 5
ca1 Lgte YI0) YA \A YIY YV ]
c21 Lgie YIEY YIVA YT Yies | YV A
c1121 e YIVY YIOA vISY YAY | Ym q
c111 e YIVY YIAD V¥ YIAS | YV V.
c111 e Yo YA \Ani YIAE | YA N
c21 e \ i YI-# YIEO | YV VY
c22 Lgie YIEE Y/£4 YIY- viva | vm Y
c1122 Lgie Y/¥- Vot YAy YIvs | YIYY VF
c1122 Lgie YISy vioy YIVY YNs | YIYY V0
c1122 s YIAD AR YA YIAN | ¥IYY \F
c1121 e TAYe YIY Yo YI¥S | YIYY VY
c12 e YIAY YIg YIOA YI¥- YIYY YA
c12 e v/a¥ YA YIYY YIf- YIYY )4
c12 e YIVE YIVA ¥IY VIYE | YIYY Y-
c1122 e ¥/20 YIVO YIAS vaa | oYY Y
c12 Lgie Y/064 Y/£4 Yig- YAY | oYY Y
c12 e YIV- YIAN Y20 AR YIYY Y
slasly colue J5 51 oo 0 DUYY asdlas 090 ddhaio g0 ;0 IMDPA Jow v,y 5l Jol> mli wlul

S dawgie (S 5o dalllas 8,50 3blie Coluw ao o Fe/PA 5 clils J13 Sliobly Gal apals (WIS 0 6,8
OY) IS5 50 alas 050 dilaie g0 0 ol50ble @l (ST, asss o5 cwl ad 3 )13 ol50ble ol s

RGO PR WP ) ULM.:




\Fee Q‘:\MJ A a)u AR 09> cﬂjﬁ:m&\}w \VA

(e o) obT .>|).o Cld g (Cawly o) ST gy 3l jo IMDPA Juw u«.vlml » L:")QL’L"’ (LRI | i OOV

YWY as sls las (OVF) UKo 5o eads ools lis )5 aline slaasly o abss 5l Jol> mll yuioren
LClllaiegs ao,o Ve Cl121abgs> ;0 as,o YANA C21 aiigs (o axdllas 050 3blie J5 ol 5l ooy
adllas 5,50 3blie Coluwe IS 5l o y0 Vo/VY 4 CL122ab45 (0 o, VV/AY (C22 disgs> 5 0o 0 VV/FY

el ad F 1 8CL2 4l 4o



W4 bl 0SS e Jlesl S ailicn (550585 50 555 (slantoly gLl

(e o) LT o Caitd g (Camwly Conww) ST gy Gl 30 (5,5 ooy Guoy albgs adds NV S

50 a8S 18 lawgle g ol OIS g 0 ddlhie S Slioble Jae bl p oS il Jl s il
oy ool alice (So59d98 550055 sl o)l b )5 laasly colis 6l o ades Jow 3l oslitul & )50

b5 Kalgs 18 Sglate dles il 4o

Saze o w85 18 olle wuld Bl lawgie 5 sal OIS 93 50 aslllas 950 ailaie JS ol cnl 5o
A5 18 Dglite aldgs #p0 (6,15 laasly dS 45z 0 Joe ples gle a3l 5 slale ulul &S
oW L )5 axly g0 was o plas aS wd 5 18 abes SOy olioble Galate al b 6,5 axlg g0
S S glnssly 5 23l sinly it bl 5l o | oo £35S Ll G lioble St
Slkes 2l Cuzr (o nde Sl S peedd W) 5o Wlg (oo 0k Ales Jdo 4 Wl A s I8 Al S e

B 5 1 o | Ly sladsl il e s blid gl a5 Llojeble
IR )5 slaasls 5l solass dligs o 10wl cdslin Glades 4320 5l Jol> slodlsd cwyp 0 a5 jshiles
i oS L Ll oy i aLS ity g5 5 S5 g5 s il Slooyad Blad § 5 wizi S
5 Seislsdresss ool slo S nled 5 el Logas 5o |y S ai S (0490 ol g s aiily



VEer Olany oFr o led Ve 09 LN&@Q\}B‘A A

Slaasly & Cud ma 4 Suo5 slaadgs 0 wbS 8 SIS slaasly widges wnll bjp 0 S Sleogas
Al (6 e LS glls 5 gn slealies o aid F 18 o\l

095 o 19,0 Sz Dlples Wil e 0 yiie wix Julow g 450 (FU et al, 2008 jliis o Hlas b sollas
Slalllas ;o 1S 4325 (VAY) e g plol ey, Gulul yr ales paseiin | ey S o S5 slessles b
e gy Ak Alaal 4y oloiws Gl Jdo eed 4 g conl el Jlas b 4z o auilejle jelaie 4y S5
I, S e Sloogas bL3 |51 6 i Oldia s59d98 085 Slalllas 4o S 458 098 oo oolawl ]
Young and Hammer), ol o5 9,515 BB ue) zlaw 10 (5,15 sloasly (soi puds ;o a5 ams o olis
Slogas Ll j a5 aihie aw SB glord s Sliogas YOV s oLKes 5 osikes (2000
g5 M 520 Sl Jol> bl g Woged (cwyp opite Wiz slad o L ) wiogy Dglite (S056)98 095
ged sl adgl 681 3ok 1) Bblie

SE oglite Sleogad wlul 39098055 Saog,S eogame end sl lgee GRg S (nl @S )
sopde gle ojsn sl2l 0sm g (g, aliy 0 g, S wlaliil elS L g (Borujeni et al., 2009)
saxly o sbisble ol oldes o5 5 ey (Minasny; Mcbratney, 2007) g5 osliiw! Sbly bl
S5 6,8 glazly jo LSy Clles glzlogd plosl Gy job 4 Wil oo aliss Sy 0 w85 18 68
rze (250l (22l Slles g3, alin g Z3g 0 (05> Wpe Seb Wl (o0 DS 48 5l (AL
S oolaiul a5 0ged lsie g5 oo 1A (ZoIfaghari et al, 201000 5 Liwyy 5 !>l sl auie o o9 48,0
Sldae JLS )0 5 il (o Sen 6,5 slaazly ganey S psas 3 aslhe LIS Gl gl adg e
Dy dales 10,65 5 ellae Sl 5l canlie (o poe sl by, wl)l slp ool Sal o)

s & e 3 ﬁ'w'
bl rmb @lie JS ool al )l WLs IS ST wle uaige GBI Gl lien g Dlos lalwgia
b gl o)l oy sl g 0l bl )5 Glies a8 desme wdige (rizmed 5 lezsh 5 gl

.oo)f = Gila)..x:é g S ol asls = sle S5 u_ml).o.:b Jdo ar lglpas ol yos

&l

Pl dge (550, (wad Ot'“*;‘ O Ll Aoz 5) (59 2,5 0 puate Six )L"T 2§l adie (VYY) puldllyl LS )5 Lo, ol )
ambo¥T gl Sl s, (Sim ol e

Slision 5 bt slaasss (S adss) JudlS 4528 9 (Se) €95 (omy 2 <O TAY) G (0900 (2l e e plie (Sloey
NV0 amio VY 6,50 ) oylads el JKim 5 ot e LS 2Dlol 5 LS

B ile) ol isls sl il il o(65,5LaS slo ais, sl (5,ll slo asjms 10 SAS 58l 6 50 I8 (VW WAY) (peidl Slales

Asio VAY (il ola Cogd dageie owgs )8



VAN bl OLSS S e Jlasl g ailin (50505 90 555 (Sladls olulis

sle 38 ol o Gioles reomiy S 4520 (s, 4 Sble Bble (Ken oty ololids donds oalw ol 8 g ladllsd
YA 0 VA - s olpl = gy e 5 (s il (65,5LaS psle Jo (g

4ol g Ll asllad AMDPA - Jas 5l eolatwl b lglw adlaie Sl5 ble ol ob5,1 .0 FA0) s (g9 ol 3 (g ladllgd
N —AY aan FY LS’L"’ Y o)Lo..Af: Yy 0,99 ‘(uLe,wl oKiils LSJL..J l"?l'c G.M.bs).’ dJm) éa.m 33

i Sl oble Gas S, O ) e (§9 s Mg (5555 Lo pde Sl ST o 58 Lo pde (6L s ole 8 (g Ladllgd
A Y=Y asmio AY Slo ¥oo,led o (S5l 9 Liagh) 6 bl sla imgh dslilas AMDPA Jow 5l eoliwl b ¢linaw

orle B oS ligy ol sl jLne 2 e o OTAY) ola 3 (o laallgd celact (g Ladl el (oe padie () (ulee BLS
o3l iy SLn sy alme (Gl Sl yo 155 aalllan) GIS 3l sslisl ay 5 by Jemiliy (il o B 5 50k

YN0 amio VF olods pgs Jlo csibo 1o 5 5 lone o bl i
Verbascum) ;gals J5 o oKing, sou aad (A ¥AY) dhae (Slbol i 5 wame oidd o) desme olog g leey S

o Jlo (bl piacmwsST cwiige (il (sole alze (gl g LT 5l eoliiwl b o)l (655 0 w515 4o (SONgaricum schrenk
YE-VY amen ro)Lg‘? a)La.,i'a

Sy 9 ).wL (W)J) 0 i Ji L_g)l.aT Lgl.ﬁ u’l’aj) l.: LS:L.....J (\YAN) b.da..a.o 0y ‘5)151 sMLUIy| Qe (GeZms cdolto FJ.ELA

FAe ooy Sy Sugt Gl oas DLl 6 SaaelS sle aslip L ol pen (g )lel Ayt Sloeds, (VYAP) )5 (3 5aie
Adams, M. B.; Turner, R. S.; Schmoyer, D. D., (1992), Evaluation of direct delayed response project soil sampling classes:
Northeastern United States, Soil Science Society of America Journal, v56,n 1, p. 177-187.
Albuquerque, M. A., (2005), Estabilidade em andlise de agrupamento (cluster analysis). 62 f. Dissertacdo (Mestrado em
Biometria) - Universidade Federal Rural de Pernambuco, Pernambuco.
Barroso, L. P.; ARTES, R., (2003), Analise de Multivariada. Lavras: UFLA, 157 p.
Borujeni, I. E. et al., (2009) The effect of survey density on the results of geopedological approach in soil mapping: A case
study in the Borujen region, Central Iran. Catena, v. 79, p. 18-26.
Campos, M. C. C. et al., (2007), Relagbes solo-paisagem em uma litossequéncia arenito-basalto na regido de Pereira Barreto,
SP. Revista Brasileira de Ciéncia do Solo, v. 31, n. 3, p. 519-529.
Cunha, P. et al., (2005), Superficies geomdrficas e atributos de Latossolos em uma seqiiéncia arenitico-basaltica da regiéo de
Jaboticabal (SP). Revista Brasileira de Ciéncia do Solo, v. 29, n. 1, p. 81-90.
Daniels, R. B.; Gamble, E. F.; Cady, J. G., (1971), The relation between geomorphology and soil morphology and genesis.
Advances in Agronomy, v. 23, p. 51-87.
Dai, Zh.; Li, R.; Muhammad, N.; Brookes, Ph.; Wang, H.; Xu., (2014), Principle Component and Hierarchical Cluster
Analysis of Soil Properties following Biochar Incorporation, Soil Science Society of America Journal, Vol 78, n 1, p. 205-
213.doi.org/10.2136/sssaj2013.05.0199
Fu, B. J. et al., (2004), Relationships between soil characteristics, topography and plant diversity in a heterogeneous
deciduous broad-leaved forest near Beijing, China. Plant and Soil, v. 261, n.1/2, p. 47-54.
Hudson, B. D., (1992), The soil survey as a paradigm-based science. Soil Science Society American Journal, v.56, n.4, p.836-
841.
Johnsone, R. R & D.W.Wichern., (1998), Applied multivariate statistical analysis. Prentice Hall Int. Hnc.
Milton César Costa campos, josé marques juanior, zigomar menezes de souza, diego silva siqueirae gener., (2012),
Discrimination of geomorphic surfaces with multivariate analysis of soil attributes in sandstone - basalt lithosequence.
Revista Ciéncia Agrondmica, v. 43, n. 3, p. 429-438, jul-set.
Minasny, B.; Mcbratney, A. B., (2007), Incorporating taxonomic distance into spatial prediction and digital mapping of soil
classes. Geoderma, v. 142, n. 3/4, p. 285-293.
Peeters, J .P & J.A. Martinelli.,, (1989), Hierarchical clustering analysis as a tool to manage variation in germplasm
collection. Theor. Appl.Genet.78:42-48.
Romesburg, H., (1999), Cluster analysis for researchers. Cip89, pp: 244-253.
Ruhe, R., (1956), Geomorphic surfaces and the nature of soils. Soil Science, v 82, n 6, pp. 441-445.
Sanchez, R. B. et al., (2005), Variabilidade espacial de propriedades de Latossolo e da produgdo de café em diferentes
uperficies geomorficas. Revista Brasileira de Engenharia Agricola e Ambiental, v 9, n 4,pp. 489-495.
Sneath, H. A.; Sokal, R. R., (1973), Numeral taxonomy, San Francisco, Freeman. 573 p.
Teramoto, E. R.; Lepsch, I. F.; Vidal-Torrado., (2001), RelagBes solo, superficie geomorfica e substrato geoldgico na
microbacia do ribeirdo Marins (Piracicaba-SP). Scientia Agricola, v 58, n 2, pp. 361-371.




VEor Oliany oFr oyled Ve o9 LN&@Q\}B‘A \AY

Webster, R.; Oliver, M. A., (1990), Statistical methods in soil and land resource survey. Spatial Information Systems. New
York: Oxford University Press, 316 p.

Yau, S. K. J, G. Ortiz- ferrara & J. P. srivastava., (1989), Cluster analysis of bread wheat lines grown in diverse rain fed
environments. Rachis 8(2), pp: 31-35.

Young, F. J.; Hammer, R. D., (2000), Defining geographic soil bodies by landscape position, soil taxonomy, and cluster
analysis. Soil Science Society of America Journal, v 64, pp. 989-998.

Zolfaghari F, Khosravi H, Shahriyari A, Jabbari M, Abolhasani A., (2019), Hierarchical cluster analysis to identify the

homogeneous desertification management units. PLoS ONE 14 (12): e0226355. https://doi.org/10.1371/journal.
pone.0226355.



References

References (in Persian)

Arghami, N, R. Bozorgniya, A. (1991). Introduction of Applied multivariate statistics. Astan Ghodse Razavi press.1st ed
420p. [In Persian]

Kaffash, A. Ruhimoghadam, A, A. Afshari, A. Zolfaghari, F. (2018). Evaluation of the effect of climate, vegetation, wind,
and soil erosion criteria on the assessment of desertification potential using GIS (Case study: Moradabad Saravan). Journal of
Geographical New Studies, Architecture, and Urbanism. n 2, vol 14, pp 15-29. [In Persian]

Karimian, V. Vahabi, M. R. Fazilati, M. Torkesh Esfahani, M. (2014). Classification the Rangeland Habitat of Verbascum
songaricum Schrenk Using Cluster Analysis Method. Desert Ecosystem Engineering Journal. n 4, Vol 3, pp 21-34. [In
Persian]

Mansourfar, K. (2017). Advanced Statistical methods: using applied software. Tehran university press. 5nd 480p. [In Persian]

Moghadam, M. Mohamadi, S, A. Aghaei Sarbarze, M. (2009). Multivariate statistical methods: a primer, 1st ed. Parivar Press
.280 p. [In Persian]

Pour Meidani, A. Mirzaie Nodoushan, H. (2004).Investigation of genetic variation and Cluster analysis in different
Haloxylon genotypes. Iranian Journal of Rangelands and Forests Plant Breeding and Genetic Research Vol. 12 No. 1, PP 1-
17. [In Persian]

Soltani, A. (2013). Application of SAS in statistical analysis. Jahade Daneshgahi Mashhad press. 6nd ed, 184p. [In Persian]

Zolfaghari, F. Sepahi, Sh. Identification of homogeneous desert units by cluster analysis.The 5th international conference on
the new horizons in the agricultural sciences, natural resources and environment, 8 October 2020. [In Persian]

Zolfaghari, F. Shahriyari, A. Fakhireh, A. Rashki, A. R. Noori, S. and Khosravi, H. (2011). Assessment of desertification
potential using IMDPA model in Sistan plain. Watershed Management Research, 9, pp 97-107. [In Persian]

Zolfaghari, F. Khosravi, H. (2016). Assessment of desertification severity using IMDPA model in Saravan region.
Geography and Environmental Planning (University of Isfahan), n 2, vol 27, pp 87-101. [In Persian]

References (in English)

Adams, M. B.; Turner, R. S.; Schmoyer, D. D., (1992), Evaluation of direct delayed response project soil sampling classes:
the Northeastern United States, Soil Science Society of America Journal, v56,n 1, p. 177-187.

Albuquerque, M. A., (2005), Estabilidade em andlise de agrupamento (cluster analysis). 62 f. Dissertacdo (Mestrado em
Biometria) - Universidade Federal Rural de Pernambuco, Pernambuco.

Barroso, L. P.; ARTES, R., (2003), Andlise de Multivariada. Lavras: UFLA, 157 p.

Borujeni, I. E. et al., (2009) The effect of survey density on the results of geopedological approach in soil mapping: A case
study in the Borujen region, Central Iran. Catena, v. 79, p. 18-26.

Campos, M. C. C. et al., (2007), Relagdes solo-paisagem em uma litossequéncia arenito-basalto na regido de Pereira Barreto,
SP. Revista Brasileira de Ciéncia do Solo, v. 31, n. 3, p. 519-529.

Cunha, P. et al., (2005), Superficies geomdrficas e atributos de Latossolos em uma seqiiéncia arenitico-basaltica da regido de
Jaboticabal (SP). Revista Brasileira de Ciéncia do Solo, v. 29, n. 1, p. 81-90.

Daniels, R. B.; Gamble, E. F.; Cady, J. G., (1971), The relation between geomorphology and soil morphology and genesis.
Advances in Agronomy, v. 23, p. 51-87.

Dai, Zh.; Li, R.; Muhammad, N.; Brookes, Ph.; Wang, H.; Xu., (2014), Principle Component and Hierarchical Cluster

Analysis of Soil Properties following Biochar Incorporation, Soil Science Society of America Journal, Vol 78, n 1, p. 205-
213.doi.org/10.2136/sssaj2013.05.0199

Fu, B. J. et al., (2004), Relationships between soil characteristics, topography and plant diversity in a heterogeneous
deciduous broad-leaved forest near Beijing, China. Plant and Soil, v. 261, n.1/2, p. 47-54.

Hudson, B. D., (1992), The soil survey as a paradigm-based science. Soil Science Society American Journal, v.56, n.4, p.836-
841.

Johnsone, R. R & D.W.Wichern., (1998), Applied multivariate statistical analysis. Prentice Hall Int. Hnc.

Milton César Costa campos, josé marques junior, zigomar menezes de souza, diego silva siqueirae gener., (2012),
Discrimination of geomorphic surfaces with multivariate analysis of soil attributes in sandstone - basalt lithosequence.
Revista Ciéncia Agrondmica, v. 43, n. 3, p. 429-438, jul-set.

Minasny, B.; Mcbratney, A. B., (2007), Incorporating taxonomic distance into spatial prediction and digital mapping of soil
classes. Geoderma, v. 142, n. 3/4, p. 285-293.

Peeters, J .P & J.A. Martinelli.,, (1989), Hierarchical clustering analysis as a tool to manage variation in germplasm
collection. Theor. Appl.Genet.78:42-48.

Romesburg, H., (1999), Cluster analysis for researchers. Cip89, pp: 244-253.

Ruhe, R., (1956), Geomorphic surfaces and the nature of soils. Soil Science, v 82, n 6, pp. 441-445.

Sanchez, R. B. et al., (2005), Variabilidade espacial de propriedades de Latossolo e da producdo de café em diferentes
uperficies geomorficas. Revista Brasileira de Engenharia Agricola e Ambiental, v 9, n 4,pp. 489-495.




Journal of Natural Environmental Hazards, Vol.10, Issue 30, Winter 2022 2

Sneath, H. A.; Sokal, R. R., (1973), Numeral taxonomy, San Francisco, Freeman. 573 p.

Teramoto, E. R.; Lepsch, I. F.; Vidal-Torrado., (2001), Relagbes solo, superficie geomérfica e substrato geoldgico na
microbacia do ribeirdo Marins (Piracicaba-SP). Scientia Agricola, v 58, n 2, pp. 361-371.

Webster, R.; Oliver, M. A., (1990), Statistical methods in soil and land resource survey. Spatial Information Systems. New
York: Oxford University Press, 316 p.

Yau, S. K. J, G. Ortiz- ferrara & J. P. srivastava., (1989), Cluster analysis of bread wheat lines grown in diverse rain fed
environments. Rachis 8(2), pp: 31-35.

Young, F. J.; Hammer, R. D., (2000), Defining geographic soil bodies by landscape position, soil taxonomy, and cluster
analysis. Soil Science Society of America Journal, v 64, pp. 989-998.

Zolfaghari F, Khosravi H, Shahriyari A, Jabbari M, Abolhasani A., (2019), Hierarchical cluster analysis to identify the
homogeneous desertification management units. PLoS ONE 14 (12): e0226355. https://doi.org/10.1371/journal.
pone.0226355.





