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Table 2. Landscape metrices
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Tablel- Land use/ cover classes (Anderson et al., 1976)

o 3 6 W
Omo 0 92 9§ N 5 0 o0
Land use/ cover subclass Land use/ cover
class

S95s
Residential
Sless g Sato 5,5
Commercial, Industrial and
Services
oL« Jais o>
Transportation and
Communications

&)l g (Srio slageize
Industrial and Commercial
Complexes
&l g =l oo
Cropland and Pasture
09 sEh s
Orchards, Groves, and
Ornamental Horticultural Areas
S slogeis
Sandy Areas Bare Exposed
Rock
dlo g oy yolase
Strip Mines Quarries, and 2l o)
Gravel Pits Barren Land
bole 5l (e
Transitional Areas

St s
Built-up

&39S )8
Agricultural Land

A% L{a) 9 fL: Go‘ﬂ
barren land
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Table 3. The results of overall accuracy (%) and kappa
coefficient (%) in 1985, 2000 and 2014

ot sl oIS o Jw
Overall kappa Overall accuracy Year
82.3 80.8 1985
85.2 87 2000

88 87 2014
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Table 4. Absolute (Km2) and relative (%) areas for each land cover in 1985, 2000 and 2014

Change Change 2014 2000 1985
2000-2014 1985-2000
km2 (%) km2 (%) km2 (%) km2 (%) km2 (%)
o9 A
-125(-15) a 68(8) 286(33) 411(47) 343(39) &,9kesAgricultural land
89( 10) 60(7) 189( 21) 100( 11) 40(4) & ssbuild-up
36(4) -108(-12) 397( 45) 361(41) 489(56) »b s2l,Barren land
093 B
-99(-9) 30(3) 431( 42) 530(52) 500( 49) &5 skeSAgricultural land
140( 13) 70(7) 230( 22) 90(9) 20(2) & sbuild-up
-41( -4) -100(-10) 345(34) 386(38) 486(48) b w=l,Barren land
095 C
-102( -4) 419(15) 1170(42) 1272( 46) 853(31) &;,5keSAgricultural land
68(2) 39(1) 137(5) 69(2) 30(2) & ssbuild-up
34(1) -485(-17) 1442(52) 1408(51) 1866(67 b >, Barren land

a:Negetive sign shows decreasing trend
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Table 5. Land use/cover net change between 1985, 2000 and 2014

1. coluo
Area%
1985-2014 2000-2014 1985-2000
A 0
64.9 78 53.2 Barren To Barren - b 4 U
221 123 37.6 Barren To Agriculture - ¢;,5las 4 »b
13 9.7 9.2 Barren To Built- Up - 55 4 b
58.1 57 61.4 Agriculture To Agriculture -;,5laS 4 (55,5LeS
222 11.3 185 Agriculture To Built- Up - ,5.5 4 (55,5le5
19.7 317 20.1 Agriculture To Barren - b & (55,5laS
B 0
53.1 61 61.2 Barren To Barren - b 4 U
19.6 19.3 30.7 Barren To Agriculture - ¢;,5las 4 »b
27.3 19.7 7.1 Barren To Built-Up - p8 a4 b
60.1 67.2 80.1 Agriculture To Agriculture -;,slaS 4 (55,5LeS
247 15.5 51 Agriculture To Built- Up - ,5.5 4 (55,li5
15.2 17.3 14.8 Agriculture To Barren - ,b 4 (5;,5la8
C o
69 80.7 60.9 Barren To Barren - ,b 4 U
30.5 16.7 327 Barren To Agriculture - ¢;,0las 4 »b
15 2.6 6.4 Barren To Built-Up - ,5.5 4 b
729 773 81.3 Agriculture To Agriculture -s;,5laS 4 (55,5leS
10 4 5.4 Agriculture To Built- Up - o5 4 (5,9li8
16.1 18.7 13.3 Agriculture To Barren - ,b 4 (5;,5la8
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Fig. 2- Transition between land cover classes from (a) 1985 to 2000, (b) 2000 to 2014 and (c) 1985 to 2014
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Fig. 3- Landscape metrics. A: PD, patch density. B: ED, edge density. C: MPA, mean patch area. D: MSI, mean shape index. E:
1JI, interspersion and juxtaposition index
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Table 6. The annual average concentration of particulate
matter (PM10) and carbon monoxide (CO) between 2000

and 2014

Ju 5 S Igige Blao 13
Year (CO) (PMo)
2000 10.3 39.25
2001 8.11 47.7
2002 9.3 38.16
2003 6.48 78.33
2004 6.15 92.51
2005 6.23 64.61
2006 7.13 65.54
2007 5.55 55.54
2008 441 98.26
2009 6.12 75.64
2010 6.2 91.45
2011 4.11 102.69
2012 2.28 69.74
2013 411 79.02
2014 4.07 88.61
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Table 7. Annual Mann-Kendall results for PM and CO
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1 CPF: Conditional Probability Function

2 DRS: Directional Relative Strength

3 PM: Particulate matter

4 WMO: World Meteorogical Organization
5 DOS: Dark Object Subtraction

6 OIF: Optimum Index Factor
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Introduction: In recent decades, air quality change and its risks are correlated with the expansion of urban and
industrial areas and other land-use changes. One of the important effects of land use/cover changes (LUCC) is
wind erosion and as a result, an increase in particulate matter (PM) concentration in residential areas. For this
reason, the effects of LUCC on PM concentration in Tehran’s airshed was studied.

Material and methods: Data on LUCC and landscape metrics were studied in the years 1985, 2000 and 2014.
Then, the relationship between LUCC and PM concentration in Tehran was investigated by trend analysis
methods. To find the most important wind directions with strong effects on Tehran’s air quality, conditional
probability function (CPF) and directional relative strength (DRS) were used.

Results and discussion: LUCC results showed that the area of agricultural land-use has been expanded from
1985 to 2000, yet decreased from 2000 to 2014. The trend was vice versa for barren lands during the mentioned
time periods. In addition, the urban area has increased in the whole period. The landscape metric results showed
that landscape patches became smaller and the landscape has been fragmented. The results of the PMig
concentration trend analysis revealed that it has been increased dramatically since 2007. Comparison of the
average concentration of PMyo before and after 2007 showed a significant difference. The results of CPF and
DRS illustrated that no specific wind direction was detected before 2007, but afterwards both increased in
specific directions (south to west), which is compatible with most LUCC and fragmented areas in these
directions.

Conclusion: Our results showed that specific wind directions may lead to an increase in the PMs, concentration
which is compatible with LUCC directions. Therefore, LUCC could be a significant reason for the increase in
PM;o concentration in Tehran.

Keywords: Remote sensing, Land/Use cover change (LUCC), Particulate matter (PM), Trends analysis,
Tehran.
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