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Cultivable lands
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Source of received data Information layer
number Spatial resolution Date of
receiving
data
https://earthexplorer.usgs.gov 165/37, 165/36, 30 Meters June 2019 Landsat 8 OLI and
166/37, 166/36, May 2019 TIRS
167/37, 167/36
https://earthexplorer.usgs.gov ~ T39SUS, T39SVS, 10 Meters May 2019 Sentinel2B
T39STS, T39SUT, July 2018 Sentinel2A

T39SUT, T39STT,
T38SPB, T39STS,
T38SPC, T38SQD

https://Ipdaac.usgs.gov obiwl ples 30 Meters ASTER GDEM V2
The whole
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https://search.asf.alaska.edu sloiwnd il Sy 5 Meters ALOS PALSAR
Sl 12 Meters DEM

Some parts of
the province

https://lorestan.frw.ir Ol plas 1:100000
https://rifr-ac.ir The whole to 1:1000000

province

GIS goo50 sloasis
9 mel? ‘A_gL{hQ:A)‘ A5)'.')‘S
wluoladl sladibis

Ry
GIS layers: land use,
roads and human
made areas, water
resources, vegetation

types

ArcBruTile bl plas b S -
Google Earth PRO
Portable Base Map Server
GPS Garmin eTrex 10

Some up to the
whole province

oS Sledbl g gl
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Images and auxiliary
information
collecting training
samples and ground
control points
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Table 3. Effective parameters in segmentation
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Table 4. Parameters and threshold values to extract the desired land uses
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Table 5. Required input of INVEST software
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3
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OF sk 9,559 B
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Table 6. Statistics on manufacturer accuracy, kappa coefficient and area

2019 o cawaid oylgalo 3 gbai 3l gz yicime  Alindi
Map derived from Landsat satellite images 2019
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3 £ v = T £ 7 =4 - —
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38 313543t 9Enis 328 I35
23 - 23 ﬁ”g"»i% ci g3 2E
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8 3 3 T s x
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-
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. 1 .
Water 39 2 0 0 1 0 42 039 8095 S0 6.4
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20 (55 9lS
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S 1 1 65 2 0 0 69 09 934611 330
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D ] )
5 & 0 4 2 51 o o 57 08 MBI 444
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b} Lo
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2 L " 09
e \Water 2 0 0 0 3 0 38 _ 487094 02
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F 67 68 56 37 44 315 - -
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sl
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28292
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ErrorO = Errors of Omission (expressed as proportions)
ErrorC = Errors of Commission (expressed as proportions)

VA 500 o o)l cpdixd 0,90 ¢ e pole aclilad
7Y



o Kes s gl

47°9'0'E 48’(:'0"5 49°(='0"E 50°(='0"E
e N
E
£
=}
B
3
; £
: o
ST B
[ m22 sipglss 3
LSS
&
ol abe
B sSae bLa
- oo Kilometers
r , ' 0510203040 T
47°0'0"E 48°0'0"E 49°0'0"E 50°0'0"E
YN Jlo cawad yglai ) T y5mo LR Oe) 9 G5 Al -0 sl
Fig. 5- Land use/ cover map derived from Landsat image
%)
B T s5lis
B o g5l

Y Jlo cawadd polai 5l z youiune G o) (6 2,5 lib Coluwo oo —F IS

Fig. 6- Percentage of different land uses derived from Landsat image

VA9 50l o)led oz 0,90 ¢ o pole aslilad
43



w9 6‘0)‘9ALA ).)5LA5 6)5)&4

ool aS ol (3o ) 10 .5 0Ll £a.b80 (s 3
el g Sl (o (JS& e cueS Slogas o
Coro il Jade Sed By Cudgaze cpl ¢ sl Sl
9 SiliinSiw ol b condine LL3 )15 5 gamasls o
2 e » ilucieSe syl s Sl ol Lol
35 (e |y g (lniiaRus (50,88 o po 2l g IS

(Feizizadeh et al., 2018)

MPley b ) cbas gilwJoe b

INVEST
Al ol 2l cotS gilu e Gagh ol 5o
Olo Aol dosags 4 oSty Sl Gline doags (oo
B ool cblis gblie SIS andge g agd alie g ol
28 ol CedeS  phe Gl i laJele el
5 G slrailie (55,5liS e 09 aw
Al g 55 (A LY glaJSo) w5 15 ool
2 o) CobeS p laauags 51 S e (6,853 alals
5 ebli> cov sladihaie ol sonlie BB Y s>
S a5 Il o il So sl ST 8551 s S Ll

O JS) wis T Sy ) ailaie

s 5 S5 il cslllae 3 )90 039350 15 Jor Bilae
loailie (@ye SRz o 9 ol 38l Sl o
lodibie i ab bt O sl 5 colal
2ty i i B oy b U bt 5 s
YUA Colus do o b i 5 lags o & JS )0 oalie LB
355 451 (i) i peans 50y VYA 5| e Ao YV
208 Joo 40 00l o 8Byl g el cpiomen wilosls olais]
ol 5 (53,98 ez (lejles CuiS 5 slaghan b anlie
JB (Snon liw) (b wlie S5 o)) @lie 5 n JSx
AL g (S Sl by Al 4 azgi b ol (L) Jod
2 5 ey SfyaE sk | by ey 5 )
gy Pt o Ay g oy shilaie e 5 Slgp o Se
A gz Sl (Glolgale yolai 9] Fe L guaanls i yol>
AL s Ny 5o b ooliil byiye) Giuligy g (65 Al
~Ol Lot 3145 s 52 53k 5 (sl o Loy 5 )
ok b oolaiul 8y90 slo)lyl Sllg pac 4 g oo o
o S 5 SIS 30 (g0 Ve Sy el b cesaid (glo lgale
Oroeen g oyl i alas Jdoa 651508 la S 5 @0
dgei o)l lap)] Sz laws Jdoay (glws, (sloailate

Ghorbani et al. (2013) 4 Baban and Wan (2001) S - ioxes

Wy g g (505 51 e alold g i 39—V Jgu
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Table 8. Habitat suitability of each land use type and sensitivity of each habitat type to threats
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Introduction: Due to the importance of ecosystem services mapping in decision making, different approaches have
been developed for mapping ecosystem services. INVEST software is based on models that combine land use/cover
with ecosystem services, and so land use is considered an essential component of all models. Currently, remote sensing
technology is one of the top techniques in land use/cover map extraction using both pixel-based and object-oriented
methods. While the pixel-based method is based on the classification of numerical values of images, object-oriented
image processing is more accurate in the classification process, due to the use of spectral information, texture, and
content information, being widely used in all sectors including environmental sciences. In this regard, the present study
aimed to apply satellite images and object-oriented processing in land use/cover mapping and habitat services
modeling.

Material and methods: The research was carried out using eCognition 9.01 and InVEST3.0 software in four
steps including preparing information, object-oriented processing of satellite images, object-oriented classification,
and finally, habitat modeling. Images of Landsat and Sentinel satellites were fused to the eCognition software
and processed in conjunction with ASTER digital elevation model data. Segmentation was performed as the first
step of object-oriented classification using multi-resolution segmentation algorithm. Due to the size of the study
area and the average spatial resolution of Landsat images, the images were segmented with 30 scales,

0.4 coefficient, and 0.5 compression. Geometry, vegetation (NDVI), Pixel Gray Surface Composition (GLCM), and
lighting degrees were classified using the Assign class classification algorithm. Then, by matching the extracted
map with 130 teaching points, the accuracy of the kappa coefficient was determined. Next, land use/cover map
was introduced into INVEST software.

Results and discussion: The results and statistics obtained from object-oriented classification accuracy presented
acceptable results with a kappa coefficient of 0.93. In the study area, land use/cover classes were prepared in six
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categories including irrigated and rain-fed agriculture, forest, rangeland, man-made areas, and water resources.
According to the results, rangeland and forest types with an area of 39.8% and 33.0% covered more than 72.8%
of Lorestan Province’s area. Major problems with land use mapping were the inability of 30-m pixel Landsat
satellite imagery to distinguish between rain-fed agriculture, rangeland, and low-density forest types due to their
spectral similarity as well as rural areas due to their small surface area. Hence, we attempted to overcome this
limitation by modifying the segment characteristics such as shape, tone, texture, and other information. Habitat
suitability was considered for each land use class. The susceptibility of each habitat type to the threats in the study
area was also weighted. Human threats affecting habitat quality were classified into three groups of agricultural
lands, residential areas, and roads. Finally, the model was implemented and a habitat quality index was obtained
with values ranging from zero to one.

Conclusion: There are different approaches to ecosystem services mapping, one of which is extracting ecosystem
services information directly from land use/cover maps. Such an approach is appropriate for large-scale areas that

are restricted in terms of available data and expert knowledge, and the service is directly related to land use.

Keywords: INVEST, Landsat, Sentinel, Habitat services.
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