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Table 3. Assessing matrices of ecological vales for the Yazd-Ardakan plain environment

w93 3kl (1) ef » ol | ELSUN
iy . WigS g ol j Camod
o (V) adlaico yo ygua>
oyl Gl Presence Importance of habitat and Assessment
(1) X (Y) og0s species criteria
Score according to the Lt
general matrix (2) *(1) Values
locs s — s
L L M s} el
Tree-shrubs o
LS
e — elas
M L H e sl Vegetation
Herbaceous -Shrub
M M M Mammals )l lastew,
sloyss)l
M M M Bn B R ST
Birds Wildlife Ecological
" " " s values
Reptiles
M M M ) 8
Biodiversity
H M H Skl
Clean air

(L) g wll 53 (M) 528y -l (om0 5o (H) BLa1 Jlo 0 b Sl (5500 50 %
L) ojls g dilate slapimwsS] mlaw ples j3 (M)s)ls jga> GBlbl slapimsST jo (H) o)lo jgi> aiuswsST )0 laid-ses
x#Endangered or critically endangered (H), vulnerable (M), Near threatened (L)
z=Present only in ecosystem (H), Present in surrounding ecosystems (M), Present in all area ecosystems (L)
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Table 4. Assessing matrices of economic vales for the Yazd-Ardakan plain environment

03! el - .
‘b ol Mo w1 ey aopo )
o yle @& b oo Assessment criteria
(1) X (V) gop0s Share of * D ki o)
Score according to the employees Percentage of revenue Values
general matrix (2) * (1)
L L L Ls)ié:w)f
Tourism
., ! ’ e g - .
Industries
slagi)|
H M H s}_)su-f oladl
Agriculture Economical
values
L L L WQ.@
Handicrafts
. L L G920l g (5 lals

animal husbandry

(L) dilate 10V o7 5l a8 (M) ailare j0 07 B -7 oo (H) dibaio 0 047 51 Liow %

(L) adlels 5o onl jo sag o317 5l a8 (M) atlelss oo cpl 50 sag 9,31 07 BY 7. o (H) atlélss (oo cpl 3o (coge o381 047, 51 i
=More than 50% in region (H), between 10% to 50% in region (M), less than 10% in region (L)

=zMore than 50% of indigenous people are employed in this sector (H), between 10% and 50% of indigenous people are
employed in this sector (M), less than 10% of indigenous people are employed in this sector (L)
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Table 5. Assessing matrices of hydrological vales for the Yazd-Ardakan plain environment

o3 slel oo &1yl sl
o Fle @lae ) il
(D)X (V) gages -

Ability to provide
alternative value

Score according to the
general matrix (2) * (1)

(V) 0351 31 o0 pe oo

Beneficiary population

ST
Assessment criteria
53!
Values

H H
L L
M M

iy ol gl

H Ground water
ressources
o O molie ) )

L - Nied,0ee sla bl

Surface water .
Hydrological values

ressources

M s 5

Flood control

(L) dibais ,o¥ -7 5l 2aSuM) dilaie [0 047 6 Y47y o(H) ddlaie )0 07 51 Gt 5
L) s)ls (Sol ol @ jLs 5 ool M) ls (6L b Slacnl & 515 5 Lawgio oH) 3,18 (g0l lacl & jLs g JSotuo
s#More than 50% in region (H), between 20% to 50% in region (M), less than 20% in region (L)
** Requires a lot of facilities (H), medium level and requires a relatively large number of facilities (M), simple and

requires a small facility (L)
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Table 6. Assessing matrices of social values for the Yazd-Ardakan plain environment

o3l 3! L33
X () sog0e o yilo allas D30l G ol i (1) Coodl (4l 30 Assessment criteria
R s (V)
Score according to the Vulnerability Importance b 55,
general matrix (2) * (1) Values
M L H B
Religion
M L H e
Security )
bzl glass )
Social values
H M H oz Sdl
Physical health
H M H 73 Sl

Mental health

sxHigh (H), Medium (M), Low (L)
Damaged (H), Nearly damaged (M), Vulnerable (L)

(W) mS‘(M) lsgie «(H) ol %
L) pdcanl (M) el (om0 50 o(H) 00 o]

2 o Sogll adgs 09,5 ez 5o (V) Jgur i e gl oo
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s 205kl g Cad (A Jgo) agags

9 g Dol elusly ajlial el (glacyags e plo po
u.)).o.o.e(ﬁ (V Jj‘-\’) Cnl OMT Cawdds ..\m.\.é‘a &935 JL@..}‘

Sy ggomme (gwyp b b mhaw 0 wa sla el
3¢9 Jaw 5 LY Ls’l‘a’wﬁ 9 L&b)l.&é Ls o|J,o.cb 45).7;4:

Ve e o o)l

CEB3)5 0,99 ¢ shanmes pole aslilad
YOA



OHes g Sgmga

OB, — 05 s Cann § buzmo g3 (b)) Yo -V Jgu

Table 7. Assessing matrices of environmental threats for the Yazd-Ardakan plain

. o e f ol b3y
@l woagd (23l sl . .
() ga89 Jlois! ) Assessment criteria
) -
(Vy* o Intensity of threat R
Likelihood [LYXVRVY;
Score Threat
H H M S slaoanyl
Urban pollutants
H H H o glooanYT
Industrial pollutants Sagll adys
- Pollutant
H H H $5y9bS sloos]
Agricultural pollutants
H M H S 90,5 lish g ol b
Erosion and dust storm
M M M S dnsgl
Urban development
Increase of industries Land use
change
H M H ,9LES Ang
Agricultural development
M H L l
Poverty
(Comez Ll J31o 4 &> lee
H H H Inward migration (population
growth)
Lol (6 ,la8nlons 3 e
H M H | e GI)IM ,,k- scL~>|
Mproper poficy maxing Socio-political
M M M Qo) D
Indiscriminate hunting
M M M s s bz
Over grazing

Climate change and drought

High (H), medium (M) and low (L) (L) o5 5 (M) bawgio « (H)ol; =
gools &) o8 41235 10 (M) 505 0925 eanyT jo ()] £485 Jlail g ool & a2dS jo (H) canl obj oasT o o) 485 Jlaxlg olo &y o5 aridS )0
L) el oS e 50 J £539 Jloz>|
==In the past it happened little and it is likely to happen in the future (H), it happened in the past and it is likely to happen
in the future (M), it happened little in the past and it is unlikely to happen in the future (L)
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Table 8. Crossing matrices of vales and threats for the Yazd-Ardakan plain environment

=2} 2 0 1< 2
o £ Z = 2 € S =1 2
= o £ E E% sz % 2 2 3§ ¢ -
2 2 2 = B8 . €% 3 g8 B T 3 £ Threats
sE & g & 22 € Z2E £ g 3 2 3 =
53 > S S ES§ g 38« 2 ©w ® 2 3
o g = Is% = =) L = <} 7} c a4 = Q
g5 &g E 5 B8 o 5 g T g =2 = g
RN N e
= 2 S E S = 8 =5 2 Impact on values
(@) E E— £ IS =) I.IEJ 2) kS p
— ey
M L u M M L M M L M M M M ' N
e S LS S )
- (g
H M U H H M H H M H H H H '94' <
Sile b))
J)
M M M M RAAREE
, Sl Sy 3eleST
M M M M oS, .
7 S Ecologic
M M M M oBu value
H M M H H M H H M H H H H ) &5
Biodiversity
H U M H H H H H H H H H H Sl
Clean Air
M L M M M L U U U M M M M  aued
Tourism
H U M H H H U U H H H H H O 9 o2
Industry 3%
H U U H H H U H H H H H H $3sss oLl
Agriculture Economic
M U U M M L M M L M M M M 2 gle value
Handicrafts
M L Uu ™M M L M M L M M M M S35l 5 sylals
Animal husbandry
Heiny 2l gl
H H u H H H H H H U H H H Groundwater
resources x3%)
@hﬁﬂ&?"&t& é.ﬂ
25909 0
M L u M M L M M L M M M M
Surface water Hydrologic
resources value
H M U H U U U H M U U U U e S5
Flood control
u u U H H M Uu U U U U u U e
Religin
H U U H H M U U U U U u U ‘ ¥
Security
e szl
H U U H H H U U U H H H H oz Sl Social value
physical health
H U U H H H U U U H H H H 3y Sedls
Mental health
2 4 ey oo b el oty ol IS gl s ol A Jga) dilase gladags g gty om L) (e sile
@0y il o la i)l ol 5 i slo sl 5| S g0 pasedia |y o)) Loy ool 36 Sk
$logts) 2l Spdprad () Jpor 35 lagags o () 3l (L) o5 (M) e (H) b slaslend
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Table 9. Vulnerability score values for the Yazd-Ardakan plain environment

& g % §% S & g £ & g .
s 2 5 E £§ & 8 £ z 3 £ 3 o
g 8§ s > ga > 2 % g 2 3 = 5 Threats
g8 § & % Es5 ¢ = £ £ - s £ %
) c a L > = [S) <3 c e © Q
L35 ] £ - 28 & I @ o < =] = c
s° 2 'z 2 83 2 & 5 < = z g L), 52 b 5l
£ © g & 2¢g £ ¢ & 5 3 3 £ ~
5 = s =8 2 g 5 8 =4 'g =) Impact on values
= <
— 0
3 2 0 6 6 2 6 6 2 6 6 6 6 ’ S %
Treesaxis s Q 4
. B ¢
12 8 0O 18 18 8 18 18 8 18 18 18 18 - A
Herbaceous :
Ll
27 18 18 18 18 18 18 18 18 18 18 18 18 bl o
Mammals ¢, o
Ce e :Cfl S 39l
27 18 18 18 18 18 18 18 18 18 18 18 18 Birds;Sa,; & v :
= % Ecologic
12 8 8 18 18 8 18 18 8 18 18 18 18 o value
Reptiles
27 18 18 18 18 18 18 18 18 18 18 18 18 2 8
Biodiversity
|
27 0 0 27 27 18 271 27 18 271 271 27 27 Skl
Clean Air
3 2 2 6 6 2 0 0 0 6 6 6 6 o
Tourism
27 0 0 27 27 18 0 0 18 27 27 21 27 qrize 5 Suxied .
Industry 33
27 0 0 27 27 18 0 27 18 271 271 27 27 6{’”“"5 gsLadl
Agriculture Economic
rs olio
3 0 0 6 6 2 6 6 2 6 6 6 6 e value
Handicrafts
|
3 2 0 6 6 2 6 6 2 6 6 6 6 2970513 3 5 el
Animal husbandry
27 18 0 27 27 18 27 27 18 0 27 21 27 el e .
Groundwater resources 33
s o il R
3 2 0 6 6 2 6 6 2 6 6 6 6 2 gl ST
Surface water resources Hydrologic
2 8 o0 18 0 0 O0 18 8 0 0 0 0 e value
Flood control
0 0 0O 18 18 8 0 0 0 0 O 0 0 e
Religion
Casical .
12 0 0O 18 18 8 0 0 0 0 O 0 0 o)
Security i
27 0 0 27 27 18 0 0 0 27 27 27 27 o Sl ‘S-Chw'l
physical health Social value
27 0 0 27 27 18 0 0 0 27 27 27 27 ) Sl

Mental health

a0 0 aS s gle gl ales Sl 8 sy £
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Introduction: Yazd-Ardakan plain consists of political, economic, social, and ecological systems. It has valuable
agricultural products, cultural background, various industries of steel, tile, glass, textile, lime kiln, asphalt, brick,
and sand production industries as well as metal and non-metal mines. On the other hand, the existence of vast
intact deserts and natural areas and habitats make this plane an important place in Iran. Variety of industries
alongside water scarcity, drought, population growth, and lack of integrated planning has caused environmental
pollution. Therefore, it is essential to comprehensively study the factors affecting different ecosystems services in
this plain.

Material and methods: The DPSIR framework with a systems approach was used as a useful tool for formulating
executive and managerial strategies. Applying DPSIR could finally result in identifying practical solutions for
sustainable development by determining the response to the driving forces and structuring the information,
determining the important connections, and comprehensive understanding of the problems. In the present study,
the DPSIR system approach was used to evaluate the causal relationships of the environmental challenges of the
Yazd-Ardakan plain in different sectors. To this end, information collection was done based on a detailed study of
official documents, literature review, interview with experts, field surveys, and analysis of satellite imageries. This
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framework was also used to evaluate the vulnerability and to suggest the planning strategies. From this, a chain of
causal connections of driving forces and the consecutive pressures on the environment were identified.
Considering pressure and changes happened to the environment and upon the information analysis, short- and
long-term appropriate strategies to sustainable use of ecological, hydrological, economic, and social services of
the plain were suggested to the policymaker.

Results and discussion: The results showed that the threats to the plain were divided into five groups of pollution
resources, land-use change, socio-political problems and climate change, and drought. Based on the assessment of
the environmental values vulnerability, industry, agriculture, clean air, groundwater resources and the physical
and mental health of the people were the most important values in the region that were at high risk. Urban,
industrial, and agricultural pollutants, soil erosion, increasing industries and mines, agricultural development,
inappropriate policies, and climate change were threats that had a severe impact on clean air. Another noteworthy
point is that industry mining and agriculture, as the cause of many environmental problems in the region, have
been damaged by the effects of their feedbacks. In fact, in the study area, groundwater pollution caused by
agricultural pesticides is dangerous and makes water unusable for drinking, agriculture, and industry. This
highlights the importance of "sustainable development™ rather than "development”. Therefore, according to the
achieved priority in formulating plans and strategies, reviving ganats and promoting the culture of using this water
supply system instead of digging wells, developing cultivation patterns, eliminating water-intensive products, and
reforming industries are among the most important aspects that should be addressed.

Conclusion: Examining the reasons and providing solutions for environmental crises in areas such as Yazd-
Ardakan plain has not been effective as they only applied traditional and common methods based on non-systemic
perspectives. To achieve sustainable development and face the complexity and multiplicity of factors in the
occurrence of those problems, it is recommended to use a holistic approach and tools such as DPSIR. It will lead
to better finding the roots of the problems and offering appropriate policy strategies.

Keywords: Vulnerability analysis, Strategic planning, Ecosystem services, DPSIR.
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