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4. Landscape Function Analysis (LFA)

FPRYP)
arlys Al 5t S ey w55 ol J s
5 i A C ol 3l sl ps (g ey Haulsa s
lole 5 S35 55 M LS (25,5 g sl
2 () (Aol glae) sy s dS b iz b 5 sl
Gl ol s, a5 Sl 3ol 4 S oy s Ll
e 5 B miy gl 5 Seal g S L OlalS
Ll oS Gl ;a5 6l) S5 ST alie ol
C]L.ﬂ) a3 Ol 5 (S sl gy Il pls 4 5 (s
s b 5 Sosn ) Wl i a5 (a0 455 3L S
Bloday 5 58 bl ;L 5 e ST (Ter0 Lo e¥ees
L amlis 55 (g tle o g3, Shos sla S5
s el Glldar 75 a6l Sl e slaliad
bl 53 WJseme sba 5 daes sline baad SIS 2815
T Ao (S5 ST liadad) sl ol (slaasd (St
(e 565 ST s e IS 1 Sl ) S
KARADIRIP OV ¥’ ) RY

o 3 ALS ST (0, Shes 5 gl gl S
Sl Ol sla0 I8 5l Aol 5 Sl 1 s (glasd
5ol mloe il ols BBl e 5l alsbs ipls sl
Csh Bl L) ot (sh A Jaome a0l S
5 Gate) i S s Jole p o SL e
—53L805 5 Y (glatns 5 e YA OIS
oo il as e Sl ol 51 S (YA sSL
GSs S o ol 5 (63 Shas 5 bl sla S5
Wl (Al Sllas plondl oK alS 2y 5 S e
G Slles plamil 5 (POl Slkes bl oKa |5
et s 5 3 b glaasd dadlg ol i
Sk ck_ﬂﬁ s dinll (slaain g 4SSl as LS o 3
Ls__ﬂj 6L Sl b e S Coglie 53 (GlodiS s L &S
(SIS g Al sd ) 5 Sldes ol (o 3 il

‘Li.y\_@l olbles JJQ‘”U‘ L o oSl 5 el

1. Ludwig and Tongway
2. Miller
3. Eldridge and Delgado-Baquerizo



Y eSS b S 3l oolaiwl b 5,53 ) bayPls J S sz b culdgo (ow )y

IR I

63 S5es 5 el gla S sl sk s
Slles o SIS sladmls 5l S pn s ol
1S plesil 3 b 4 8 i s (SO

slael 55 S5 9581 sladsly 03 S jaseine 1yl flf
FRERY

Jolsp 55 SLs (555 i (5,8 o3l b st ol (6
(ALS G S S| fps e p s el Sl el
s Ol 8 szl 5o S5 ST glad s s 5 s
SEPSI Ay S Al e Gl Sa 5 A S asie
S slime (ALS by iomen 5 S (555 e kS|
shiczel) (g s 0bal S sluzel 53 ¢ el ppan il (5 0o
Job am (e WV opansT L 3,0 Jled b g2 por
53 S 00 ISl S YE (6 slacsSedll e VY
S S5 51 Y S8) 0 plondl S35 81 a5 VY s
Al sl SUs (65 e T8 O ety
Ayl B8 A1 e 5 o5 2l sl (S ol
Pl UL 8 OPLS S e o3 el Sl 5 300 I3
S35 s S (g e (ki Sl lalllas b
VAN Olseas SLl 8 05 Consty 5V L

'L’liLSA u:..alS ctl...i‘ Z)L.a& DL JZA B M‘)LSWJ

b gy g 5l

5 . é - 2
SR 290 B, (S e
bddbﬂ%}ﬂdhb@j}(&ﬁ)}rbﬂ‘d‘j
}JMQU\i}@JiOJA})JW&@‘P%&;}A
2.2;[{):‘}_!}&4:&5-):‘55’32:3&\‘\)4%53\i‘)c\e-)éf,o
uﬂjdubufu‘}.&b‘(\ Jﬁ)a.\&ébc\:ﬁjﬂ
s Ol gl Azl o f adl 5 ps ey,
YYN s pan acilae Vs glos 5 S50 delils Lo g2
WA Jlo s acibaie ol sl o Sl B 53 VY 5 e e
(:l_?;,\c,_l‘,lj\)ajv_iajzjfﬁjduo‘,}lsj'luﬁloljsq
)ﬁﬂ‘cwdéf‘fjb)“ﬂ‘fﬁ@ﬂ‘ﬁl"aw
L s as b ik okl 5 e adlats Ol o OF
Sldes 1 L5535 0sls ot wlie ey, & Jol>- @L:S
@)Jf‘)d‘ﬁj‘}f@‘#}dﬁ—ﬂ)l@b‘
A (S

N

N




VFeo Glbimo) (pgug om 0 Lot S Jlw (bl poummngST (cwiigen (g ools alxo f

.(Y"/\ci}b&qﬁj&m‘i}) Jﬁ

b 5 eSS 5l 51 S5 p Sl 9551 1p g o

£33 ‘:lf 2 e dkd paseia g4Sd oy
52 S e slzb 5 baasd 5 sl e ol 6l
Lo s am S 1 s Jlowes bl oy (2SI 0 J b
Sb) S o b5l sl el Joall st 3l eslinud
Bl S e (2t La 1) sl (1490 ¢ Jotes 5 (65
5 S (S o GlalS il S phae iy
g5 5 oA (S fray SueSs Sy Lt e
PS5 5e Sb L edd S 5 S i Ol (Gl b
b by sy Sucb,wl;wﬁ_ u}&jﬁuclw
Sosde Lad il o 5 sl () Jpde) S
Jsb s (S sS sla i b oladsd a4l
sl a8 L (RIS Al 3 Siee s SLS
e (gl plonil Slalad O 53 Sbt o (gl 2L
Gme Vo gl Sl sl 3 e Y an Yo Ll

SIS oty 51 a5 el s

Tamarix glaas S Jg o2l 5o b 5l ol clles

5 5 S5l gla Mla |15 s Nitraria schoberi  aphylla
Halocnemim strobilaceum Lol adee o 5 sladi S (5,54
Atriplex  ;Camphrosma monspeliaca Kochia lana

e 48 50 S g LSO (gla e i s verrucifera

bl SSRBLOb s ol (Sl 93 ¢L§
S s e e Sl el Lo sl ol ol
S ol oS 5y (bl (sla S5 0581 sladls
Jib doys s SIS Glaed (20 5 Isb oS35 S1 slasd
ol 5 6, Sl e oSl S s b s e SO
33 A ddons (551 oy a8l bt S0 L
Szl s s S5 ST ladls 5l S a3 o st o
OLaal 3 ol 5 (g e 00 Sl 5 Ve Sl (5550 Olal S
Jib 5 AS el Ik (g Seilil gl A 032 5 @ 555
3 ot sde (ISl sbaly 5o g i s (g Jol 8
S 3 e 483 55 o Sl 0L 5 750 e 5 T 0L
BRENCNS TS I L RUE JOR- P TRPRC J JOLW
(i oSl 5 Jgb S e basd dsb ol cd e

Ss o el il e Sl Sl 5 Job IS S

(aY' ¥3 gJ.lch 389 uS/SU ‘}‘ ;7"‘.‘:3‘) ‘;Aﬂaﬁ 6[.&;}}“, \.3 thi b\:&')‘ K} S ch.n Pty A:)'li dlﬂiuaﬁ-u :(\) JJJ?
Table (1): Eleven soil surface indices and their relationship with yield characteristics (Tong Wei and Hindley, 2004a)
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Table (3): Mean values of soil physical and chemical properties among ecological areas along salinity gradient
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Expanded abstract

Introduction: As one of the most serious environmental challenges of Iran during the recent decade, the phenomenon
of fine dust has occurred due to improper and excessive ecologic use of rangeland ecosystems, drought, and
mismanagement of water resources. Knowing this phenomenon and being aware of the required strategies to fight
against it play an essential role in reducing the number of dust storms and the way fine dust's hotspots are established.
On the other hand, the hotspots of fine dust have been created in large areas of Urmia Lake's saline lands due to the
regression of the lake made by a decline in groundwater levels and reduced inflow of water into the lake exposing
Western and Eastern Azerbaijan provinces to dust storms. Accordingly, some restoration projects (rangeland seeding)
were carried out in 2014 in large areas of the lake to stabilize the soil of the hotspots' beds. Now, five years after the
implementation of rangeland seeding projects, the question is whether or not the projects have exerted any positive
effect on the structural and functional characteristics of the target habitats? In other words, how have the structural and
functional characteristics of the habitats changed as a result of rangeland seeding operations? Have these changes had
positive or negative effects on the ecosystem? Therefore, to answer these questions, this study was conducted in the
Separghan region in Urmia as a pilot study area and a representative of saline habitats of the western shore of Urmia
Lake. Located at 37° 45' 14"N and 45°14'19", the region was identified as one of the fine dust hotspots in 2014 and
designated as a priority in terms of protective and conservation operations by competent authorities. It was also
introduced as a reference and pilot study area so that the results of the study could be generalized to similar habitats.
Therefore, rangeland seeding operations were carried out in the region at a large scale where livestock grazing was
prohibited.

Material and Methods: 24 transects were established in three ecological areas to measure the structural and
functional characteristics of the habitats. Moreover, the number, length, and width of ecological patches, the
percentage of patches' lengths, and the landscape organization index were calculated for each area by establishing
linear transects in each ecological unit. Finally, eleven indices regarding the soil's surface that are clearly associated
with the soil's level of stability, permeability, and nutrient cycle were valued and categorized for each patch and inter-
patch space within the five measured areas using the LFA guidelines.

Results: the study's results indicated that the indices' mean varied along the salinity gradient, being significantly
different in various ecological areas. The highest value of the landscape organization index (0.32) belonged to the first
area (further away from the salinity hotspot), and the lowest values of the index (0.10 and 0.06) belonged to the second
and third areas (closer to the salinity hotspot), respectively. The average values of the stability index were 44.40, 37.01,
and 20.70 in different ecological zones, respectively. Furthermore, the highest values for permeability were found in
the first and second zones as 21.50 and 24.90, respectively, and the lowest index's value (13.20) belonged to the third
zone. Finally, the values of the nutrient cycle were 11.19, 11.80, and 7.90 in the first, second, and third ecological
Zones, respectively.

Discussions and Conclusion: it could generally be argued that the values of structural and functional indices decrease
along the salinity gradient. Therefore, the success of rangeland seeding operations would decrease as we get closer to
the salinity hotspot. In other words, rangeland seeding operations have failed to realize the goals set for the first step of
its executive operation to increase vegetation and reduce inter-patch spaces in areas close to the lake. Viewed from
another perspective, it can be concluded that seeding the rangeland with Nitraria schoberi species was hardly
successful and failed to achieve its expected results in terms of controlling the fine dust several years after the
implementation of the project. Therefore, preserving the area and less manipulating the soil's surface is recommended
when rangeland seeding is conducted in such habitats. If prevented from being grazed, indigenous vegetation could be
regenerated through the seed bank and thus help prevent soil surface from wind erosion. The results of this study can
help seed the rangelands prioritized for being protected against the advancement of saline dust hotspots. The areas
prioritized in terms of protection and maintenance of their current situation are those with high structural and
functional indices values. Areas where the inter-patch space is large and the landscape organization index is very low
compared to other places can also be prioritized for restoring projects.

Keywords: Saline Lands, Rangeland Seeding, Dust, Habitat Characteristics.



