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8- Environmental Sensitive Area
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1- Food and Agriculture Organization

2- United Nations Conference on Environment
and Development (UNCED)

3- FAO-UNEP

4- Land Degradation Assessment in Dry lands
(LADA)

5- Global Assessment of Soil Degradation
(GLASOD)

6- Mediterranean Desertification and Land Use
(MEDALUS)

7- Iranian Model of Desertification Potential
Assessment (IMDPA)
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1- Geographic Information System (GIS)
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Figure 1. The geographical location of Yazd - Ardakan plain.
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Table 1. Soil Quality indicators.

Sl o ™ slxe
Score Description Indices Criteria
s G s s
1
'L, SCL, SL, LS, CL
= 0 s (“}3 s (g b
: . . S sl
SC, SiL, SiCL :
6 o e 3 o soil texture
Si, C, SiC
2 o
S
| S Sk
Well drained
D RSP 53
‘ Imperfectly drained drainage
5 S sakdsh
Poorly drained
1 6> S
1.2 6-18 (%) i
1.5 18-35 slope
2 >35
. Lo S 5 SSLLIS S et ¢ e
shale, schists, basic, ultrabasic, conglomerates, unconsolidated
17 ﬁé&nﬂwhﬂwﬁ)‘%‘;gffnugia $o3be 3l e
‘ Limestone, marble, granite, rhyolite, Ignibrite, sandstone, gneiss, siltstone parent material
) S g 5 Ol
Marl and pyroclastic
1 >75
13 30-75 SB Gae
1.6 15-30 soil depth(cm)
2 <15
60< 05,
1.3 20-60
%) o
2 20> .
stoniness

Jﬁgd_&ﬁ)@ MESAS uiv)))bu &L—-ﬂ\

slalas o S Sl 390 Cshns (Slosu s ax i

o=l il T Ol 4 ool Sold s

1- Sand=S; Clay= CI; Loam= L; Silt=Si
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Score Description

Table 2. Vegetation Quality Index.

la sl o slns

Indices Criteria

ﬂ@éhgﬁéﬁlg_hwﬂwduﬁ

Mixed Mediterranean macchia/evergreen forests

by o3 OV seame 5 e alen Slaasit 1 (Sl lajlale Lol e ClSLSL“’L,K"-

1.3

evergreen perennial crops

Mediterranean macchia, pine forests, Permanent grasslands,

S bl

ew\quif &L&Jf«}
Deciduous forests

1.6

Erosion
Protection

1.8

e.x;SJ};}:Mchb)' QYW

Deciduous perennial agricultural crops (almonds, orchards)

sl s LS el oS

Annual agricultural crops (cereals), annual grasslands, vines

LS 5 il ol Oals bl

Bare land, perennial agricultural crops, annual agricultural crops

320 S R 053 5 s adipen JLS LS o5 OlalS

1.3

Annual agricultural crops , deciduous oak, (mixed),
mixed Mediterranean, macchia /evergreen forest

ST o

16 s el 3diys 5 540 s

Vegetation

Fire Risk

Mediterranean macchia/ evergreen shrub lands

5 ClS LgLan;e

Pine forests

ﬂW&bA{s&)é}LﬁJf}}_

Mixed Mediterranean macchia/evergreen forests,

12 ew\quif QU})JJC\SQL“Q-)J
Conifers, deciduous, olives

14 sl gualas Sl s

Perennial agricultural trees (vines, almonds, ochrand)

éi}' LENGIV }Lin
Drought
Resistance

sl sl sale
Perennial grasslands

1.7

A e OblS 5 JLS ol 0lalS

Annual agricultural crops, annual grasslands

1 >40

1.8 10—40

2 <10

Plant Cover

el olse b ol~ 3 5 S Lo R
3 SHL s abw sy oy cpl 53 el s s

. L) o Sl
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Table 3. Land Management Quality Index.

Sl

Score

o
Description

la sl s slne

Indices Criteria

oS Sdi b bl sl el

Low land use intensity

1.5

bge Dad b ol 5l eslaa

Medium land use intensity

s2bl s eslana

High land use intensity

S o

croplands

Bl pls 55 < (oskae) Sl ISl £ 5
"ASR<SSR'

1.5

e el = 01 R V0 B ogllae ()18l 5
ASR=SSR to 1.5 SSR

350l 5 SIS pls e 5 )0
ASR>1.5 SSR

u;d_}» L;";.).
Pasture land

sy se 3, Shes /L 5 =

*A/S™=0

1.5

sy s 3, /L 5 S <)
A/S<1

s 30 3 Shas /5L 5 Sles <1
A/S=1 or greater

b s

EEILNE:
Natural areas

Land Use Type

ol Sy pde

Csllas d s il 3 J S bl
Adequate implementation
of erosion protection measures

1.5

Lo do 53l b J S bl

Moderate implementation of erosion protection measures

caas A s ol b J xS ol
: 23 U

Low implementation of erosion protection measures

Land
Management

G
Mining Areas

QS a3k 8l S/ OB S 3L Sloe slias <)

"ANV/PNV’<]

1.5

QLS Wo3L adly slias /OB S A3 3L 3l sl = V-Y/0
ANV/PNV=I t0 2.5

QS a3l Bl slias /OB S 5L slaee slies >Y/0
ANV/PNV>2.5

ol Ll bl

Recreation Areas

it Fls el (B 5 TVO Sl el glag b b s

Complete: >75% of the area under protection

1.5

Partial: 25-75% of the area under protection

Policy

vﬁ,lau:iusuw)&Jw@;)‘/vojuﬁsdnﬂnéucjb@y

Incomplete: <25% of the area under protection

1- SSR = Sustainable stocking rate

2- ASR = Actual stocking rate

3- S = Sustainable yield

4- A = Actual yield

5- PNV = Permitted number of visitors
6- ANV = Actual number of visitors

yay
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Table 4. Climate Quality Index.

Skl T e Sl
Score Description Indices Criteria
1 <50
1.1 50-75
1.2 75-100 BGI ix [l
1.4 100-125 Aridity Index JUE]
1.8 125-150 .
9 >150 Climate
>650 _
(mm) S.x,L
1.5 280-650 Sk
2 <280 Rainfall
Wl sl enls QLA 0 J g s (g)LS Cou g gl
))_A.E_ec?\jdc,_w\o.kgbﬁumﬁ)}bum )iJL*A—-.’.Ju"\"L—:“LSLAu—""))"*—’u‘);L"
3ps i |y adlaie Colace 5t ol 5l Ssle 5 Sl estinad b ()8 gladls a2 sl sale
e 3 el Candy SOk 45 Wlesls ol 2 ilS Al mey Jobs 8 ~1b GIS
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Figure 2. Land units in study area.
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Table 5. Land unite area.

Slails 43 Coaskis S gl b bl el GEE LSl S
Sandy lands Farmlands Poor range Bare lands Reclamation lands Land unite
(J&) ol
4624.9 17532.24 52171.6 65172.19 43018.66
area

o=l @l el 0l 35 OLE N g s ol =
5o 3l slie 5t 3s s SO Jsdr

)JJS‘}A JA\‘),O w)j)\wcgw&xab):
L}_A\‘)Pi_’cESAS uiﬁ)ﬁu—"‘.’\)\ u_>J>J
4_§C,._9J§ Q)H uﬁb)l.&,d\ LJJA B e.l.vSC»s)J

ESAs 55, 53 odd 3,50 p 5lael = J g

Table 6. Range of ESAs in study area.

ESASJz)J ol ))}\ﬂj\{.&‘

S U B LS sl b e ls Jels=
SBY) : . .
Reclamation Poor Bare Farmlands Sandy Indices Indicators
lands Ranges Lands lands
S sl
2 2 1.6 1.2 2 =
Soil Texture
1 1.2 2 1 1 e
Drainage
12 12 12 12 12 =
Slope Sk CodS
Lo sl i i
1.7 1.7 1.7 1.7 1.7 S 2l Soil Quality
Parent material
S
1 1 1 1 1 o
Soil depth
2 1 2 2 2 e e S
Stoniness
1.6 2 2 1.8 2 O e
Fire Risk
S bl B e S
13 1.6 2 1.6 2 =+ oA
Erosion Protection @Lg
1 2 2 2 2 S 4 sl Vegetation
Drought Resistance Quality
1 2 2 1.8 2
Plant Cover
S8 g5
13 1.6 1 1.5 2 e S
Land Use Type T i
o e les Management
1 2 2 2 2 L Quality
Management Policy
< L.:.'
2 2 2 2 2 S
Aridity Index el i
co L ) .
5 2 > 5 ) L1 Climate Quality
Rainfall
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Table 7. Estimation of desertification criteria in land unites.

GO Aty a5 el s sl Ll

6)l58:‘ = vt Cflf 2L el Sooslas Slawle 45 Index
Reclamation area Poor range Bare lands Farmlands Sandy lands
SQD S cas ble
1.41 1.3 1.57 1.3 1.41 Q 45 e
Soil Quality Index
VQD a8 iy coiS lle
12 1.89 2 1.79 2 A iy ot e
Vegetation Quality Index
M™MQD S s le
1.14 178 2 141 2 Q528 et Jo
Management Quality Index
(CQD b3l coas Lale
2 2 2 2 2 Q V*b A5 e
Climate Quality Index
14 1.72 1.88 1.6 1.83 ESAI
L yasls gade laanls g ESAs suuaid —A J i
Table 8. Types of ESAs and corresponding ranges of indices.
OLs) cxlos ol Loy ESAs axLi asls ab 5 aib
Area (Ha) Area (%) Range of ESAI Subtype Type
L i
- - <1.17 NA o
Non affected
Fgvile
- - 1.17-1.22 P A
Potential
S
- - 1.23-1.26 Fi
Fragile
S
- - 1.27-1.32 F,
Fragile
S
- - 1.33-1.37 F3
Fragile
H
- - 138-1.41 Ci ol
Critical
H
43018 24 1.42-1.53 C o
Critical
H
134876 75.8 >1.53 Cs oo
Critical
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Figure 3. Desertification criteria in land units.
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Figure 4. Desertification severity in Yazd — Ardakan plain.
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Abstract

Background and Objectives: Desertification is a major concern of this century occurs as a
result of climatic and human factors. Many studies have been carried out in order to assess
desertification in the world. So far, at global and local scales, various models and methods
are provided in order to assess desertification, at the global level such as: LADA, GLASOD,
FAO-UNEP, ESAs and at national level: ICD, MICD and IMDPA. In this research, it has been
tried to use of ESAs method for mapping desertification sensitivity of Yazd-Ardakan plain as
one of the most critical areas prone to erosion in the Iran.

Materials and Methods: In this research, after mapping land units, including: Barren lands,
Range lands, reclamation lands (Haloxylon afforestation), farmlands and Sandy lands, four
criteria of quality such as soil quality, vegetation quality, climate quality and management
quality were calculated via scoring sub-criteria in each area. Then, the mapping of areas
sensitive to desertification in GIS software was drawn.

Results: The findings of this research show that the largest area in Yazd-Ardakan plain
allocated to poor rangelands and bare lands units. This means that, there is the threatening
situation and high potential of desertification in this region. Also, the climate quality, vegetation
quality and management quality criteria have played the most important role in sensitivity of
area to desertification especially in sandy lands and bare lands.

Conclusion: The results have shown that the study area is classified as critical class by ESAs
model, so that 75.8% of the study area is located in the severe critical sub-class (C;) and 24% of
this area lies in the moderate critical sub-class (C,) that it requires the attention and management
of the organizations working on desertification. In addition to the technical methods for the
control of this phenomenon, considering the economic and social plans in order to combat to
desertification is necessary in this region.
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