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ARTICLE INFO ABSTRACT

. . Vegetation as a natural component plays a significant role in increasing
Avrticle type: permeability, improving soil, reducing evaporation, and reducing the runoff and
Research Paper thus reducing the possibility of flooding. The use of new technologies such as
remote sensing and geographic information system to study plant ecosystems and
prepare land cover maps is necessary to know the effectiveness of these tools and to

Article history identify the best methods of their use. The purpose of this research is to investigate
i the vegetation cover using the NDVI and compare the performance of three
Received: 15 June 2023 supervised classification methods, the maximum likelihood method, the minimum

N distance from the mean, and the parallelepiped method in a part of the Great Karun
Revised: 29 August 2023 watershed. To this end, TM and ETM images of Landsat satellite were used in one
Accepted: 31 August 2023 interval and NDV1 in a 10-year interval (May 2008 to May 2018) with the help of
. . supervised classification and maximum likelihood algorithm. The above data were
Published online: 06 October 2023!,enared and analyzed using ENVI4.2 software, and the effectiveness of each
method was evaluated with the overall accuracy index and Kappa coefficient. Based
on the results in the maximum likelihood method, the overall accuracy rate is
90.35% and the Kappa coefficient is 0.878, in the minimum distance method, the
distance from the mean is 74.32% and its Kappa coefficient is 0.675, and in the
parallelepiped method, the overall accuracy is 67.09% and the Kappa coefficient
was calculated as 0.593. Based on the results, the maximum likelihood method has
the highest level of accuracy in satellite data group classification. Moreover, the
results showed that in the 10-year period in Dez, Karun, and Karkheh watersheds,
Keywords: the spectral reflectance related to vegetation has decreased by 7.4%, 10.64%, and

13.83%, respectively. The results of this research can be effective for the practical
Maximum likelihood algorithm, use of the analysis that was done in relation to the studies of runoff and flood.
Great Karun watershed, NDVI, According to the process of vegetation changes due to natural or human factors, the

Supervised classification, Landsat. {need for proper management in this area seems necessary.
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EXTENDED ABSTRACT

Introduction: Suitable vegetation cover causes 50% of precipitation to penetrate into the soil and amplification
Groundwater aquifers and reducing soil erosion. Therefore, the positive effects of vegetation in reducing runoff
and water erosion and reducing erosion and soil loss as a result of the establishment of suitable and stable
vegetation have been accepted and proven in the research literature as a scientific principle and it has been
shown that the the average volume of runoff in different conditions of vegetation has a significant difference
with each other. VVegetation of an area has an inverse relationship with the volume of runoff produced because
vegetation acts as a protective shield for the soil. In addition, in many studies, the efficiency of the NDVI has
been confirmed as one of the most useful tools for studying vegetation. One of the fields of interest of
researchers in the research related to the application of remote sensing in vegetation studies is the review and
comparison of different supervised classification algorithms for the assessment of vegetation cover and its
distribution.

Methodology: In terms of water resources, the Great Karun Watershed is one of the most important watersheds
in the country, and the frequency of rainfall, especially in the headwaters of this watershed, has created a
significant potential for surface and underground water resources. This watershed covers about 4.2% of the
country's total area. The Great Karun watershed is also one of Iran's open basins with an area of 67,257 square
kilometers and its main river is Karun. The normalized difference vegetation index has been the first and most
famous index to identify vegetation in remote sensing and identifies vegetated surfaces with high absorption and
low reflectance in red (RED) and nearinfrared (NIR) wavelengths, respectively. After the primary processing is
done on the satellite images, it is time to classify the images using the supervised method. In this study, in order
to perform the classification, first, for each class, small areas in the image, in terms of reflective values, their
figures were uniform and had good distribution, were selected as training samples for classification. Since to
detect complications in satellite images, it is necessary to display them in a recognizable way for the human eye,
True and false color images and images existing in Google Earth were used. Algorithm selection and application
is the most important step of classification. Types of classification are divided into supervised and unsupervised.
In this study, the supervised method and the algorithm of maximum likelihood, minimum distance from the
mean, and parallelepiped were used. The evaluation of the spectral reflectance of the classes and their resolution
can be done at the same time by sampling the pixels as a pattern of spectral or informational classes. Therefore,
to ensure the accuracy of the classification, the accuracy of the classification was evaluated. One of the most
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common ways to express classification accuracy is to prepare a classification error matrix. In an error matrix,
parameters of overall accuracy, producer accuracy, user accuracy, and kappa coefficient are calculated.

Results and Discussion: Supervised classification of satellite data was done using three methods: Maximum
Likelihood, Minimum Distance to Mean, and Parallelepiped. For this purpose, by using the collected
educational samples, the satellite images are classified and then the accuracy of each classification is checked
with the help of the remaining educational samples, its error matrix is formed and the overall accuracy values,
Kappa coefficient Also, each error class of commission and omission was calculated for each method. The
results showed that the best results of the classification related to the supervised classification were obtained
using the maximum likelihood method, which shows an overall accuracy value of 90.35 and a Kappa coefficient
of 0.878. In contrast, the Parallelepiped method has provided the least accurate results (overall accuracy = 67.09
and Kappa coefficient = 0.593). After going through the calculation steps, finally, the vegetation map of the
studied areas was prepared using the NDVI in the time periods of 2008 to 2018, i.e. one year before the flood.
Then, in order to determine the rate of vegetation changes, the map of vegetation changes in three watersheds of
Dez, Karkheh, and Karun was examined in a ten-year period. The results of this section showed that during the
study period, the vegetation cover in Dez, Karkheh, and Karun watersheds decreased by 7.4%, 10.64%, and
13.83%, respectively.

Conclusion: According to the findings of the research, the greatest decrease in vegetation cover was seen in the
Karkheh, Karun, and Dez watersheds, respectively. On the other hand, the highest observed rainfall and floods
during the study period were reported in the Karkheh watershed, which according to the NDVI results also had
the greatest decrease in vegetation cover. The results of this research show that the NDVI vegetation cover
index can be effective in studies related to watershed management in order to understand vegetation changes
and studies related to the relationship between watershed ecosystem components and their hydrological
performance.
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Table 3- The output of ENVI statistical changes for vegetation changes in the three studied watersheds

PN ISTNN

b o

0 UN

sarN

N

0N

Sl

AN WIWNN TIYATYX waewN

w

TR

AN IFUUN IER0N MCANN M40
2 H 3 H

NN
"

7y
"

P gy (AL wo g
7.398 5
10.641 59,8
13.831 o5
W WUE 07'.‘5'0“:. . w’.f:"J'.;. . AFWUE !0'.‘_:'\7 E . 51’.’*5";'.-;' . 3355008

2N
i i M

"

-
K
-
-
-
-
-
-

NDVI 51 gm0y b YTAY 35,5 o YFAY 313 )3 45 (40,15 9 45,5 53 judul (sojn BLS yiwigy duidl — Y JSui
Figure 3- Vegetation map of Dez, Karkheh, and Karun watersheds in May 2008 and May 2018 using NDVI


https://dor.isc.ac/dor/20.1001.1.24235970.1402.11.3.4.4
http://jircsa.ir/article-1-509-en.html

[ Downloaded from jircsa.ir on 2026-05-27 ]

[ DOR: 20.1001.1.24235970.1402.11.3.4.4 ]

o e (AU g (MO 0l Jlo i pad Lo (saodld (w1 g Gaisalil

Gl blie & Lbadis ¢ jpods 5 dnsls VWAV 5 WAY Lo glaie 93 yssla ;3 NDVI yyslie a5 sl gamy pS 5

ol o )1 F S 53 wiloald i Subu g 30,8 o S5y dw b i g 1y LS yide cld g ials ¢ il

f
w v
e s
)
S .
.,"‘ !
LT >
.
.y ~
1 ’” 9
¥y .\.)‘ N
Lh
kgl i X
Bl AV ot -
Bl o o s gt
S e -
' -_— g
- -
L, ]
" W @L
" - ] *
- T 1
[ s = i T
Ll [ . i
g .
o) il 3 i 4 T
o £ AR = i
= LS W= B S
T
oy .
o :
%, -
= o
-
g L |
i E— e P
|l e pay
[ v S

IFAY 5 YAV gl yd addllae 3590 judul (g2 595 NDVI Ol pnti —£ S5
Figure 4- The changes of NDVI in the studied watersheds in 2008 and 2018

Jlo 343575 59)lS 3 sl (slmoje SNDVI (alS gy (adls polie (il L 55ul o aw o gl ool bl
P 2l Jide (atls duwlio 308 0 0030 &5 &5 Hlod Cuwl 0dgs 1oy VWA 5 Vo /5 VYS90 il pas Ve oA &y Cons Yo NA
el 0jg> 53 ALS iy LS (5 i 0ol ol J) ey Sl 03 5 VWA (398 e &1 (stite Sl (loj gade
by (LS o St 55 NDVIE gols 4 Uy oS o (0135 465 409> 13 ()l M 5 (03 (p Fii Sl 0390 288

ol @il 1) LS

6 5 4o
OB Bpo 4 Jow (31 &) > (3 Cuns 3 (o £989 p Sge Jelge den (85 )3 pie 4 dagi b e (B0 (nl
0SS Pt (Bl L plojen 45,5 ali3g) prwe )3 OV Sk ©aS ge8y Lol dga3 cols) |y blanl Gl b (alS iy
oiete S olgsa |y (alS by Glgie sl 035 3 g 9l a4 Cund 85 S5l o 0 (alS by,
Ol (2l Gidg SOl ol 595 3e slaadg> )3 (g sloasl dbul b g <85 jlai 3 Jow Jleinl (EalS ) (b (sl )9S
(Zhang et al., 2010a and b) sllas )3 osd oylo slacsla, b zwls ol asle, JBls a1y oaol (cla Jlo p3 Juw s g 03,8
Gl &35 o)l o) cdllas Cunl 0ad plol iz )9S > Clly) o (B )3 (LS By i (1 Gl jelateds o5


https://dor.isc.ac/dor/20.1001.1.24235970.1402.11.3.4.4
http://jircsa.ir/article-1-509-en.html

[ Downloaded from jircsa.ir on 2026-05-27 ]

[ DOR: 20.1001.1.24235970.1402.11.3.4.4 ]

(VEY ) als ¥ o)led) oyl 58T ol salolw "

g SB 5 Ol pmiidsis Sl Lot o gyel Wlodges Lol 1) dilaie (alS sy Lill b Gllyy o sioy Ve
dge St oles o b opl 55 (Nunes et al., 2010) 5455 o Juw Hlas jalS 5 Gllyy (605 S5 i3l (50 & alS jide
s Sl adlllas 3)90 550l (sl )3 ol By adlllas (ul )3 &S (o) aw (BLS s Sl ol die) 0 uele Sl
ol glie s 5l G gl <8 i Si0t] Jold (orbo 9 (sl 3l sl (oS (g (el e (s B0,8 90
bl b b 5 (b ©ygoar o) o Gy e Conl il d ol 2903 ST 1) adlll Sl g jlre 2> 5l Gt
M Jlad Gal33l g (daw QUlg) e g ol (20 Gl B ) 1) 5 nl g andly Sojglgyan 432 )3 oliwar ;U Wl
2 Byl Hhed s ialas SleMbl SSb 4y wyiwd pae B opl glacusgise I (S .(Shi et al., 2007) sy ol
N3 ST 3)90 (15UsS sla gl )3 9 03 o g989 )3 NS 8L Jelge (w1 (Ko & 390 (W3] (6 )l Sy die;
dg>50 (slaodld dsgemme dilawlie ((Nourani et al., 2017; Li et al., 2014; Hung et al., 2020; Leta et al., 2021) cuol 4,5
L 3l s lo 5 0395 513)98 52 (S ceond I wlosd as cawlio biws €5 b g Sl (olite 1> &5 55 ¥ Juiio sloodly 1 ]
2985 o @lio S flue 5385 gy p Blo & GBI slacysgiome (pin U cwl ol 4 dlid 1 aidd o by
NDVI (LS (idg el (gl nl s (bl p S olgion colod ) 25 58 Jgis (slaolSuwd dogi )90 2980
Lol 5 (alS Jhdy ¥y S jglaieds soul glbojes e b lagpo Slalllas 1 cogs £ g o pus 5 o8 digjo b Wl oe

A5l bl 3,8 So5elg e 3 Shas gy S0 5 5l 0j> wiunssS] sl

BT llis Ve

b S sal LB Ll )y st sdings b aslle Gyl 3l g cpl )0 o edliiwl guls 5 aesls :laod1d 4 ow ywsd

sl 03,55 <l Jo coles iagh opl 1 Jlo Colos

)l ogjlopspdo dmodly o) (sollios sine S 9 sppdilond (o ((lid gy dmodls (yglaaz) ol s 1O Wngh 5 jLike
by (b a5 gy iy don (o Jgix 9 LS 4 g (ol ibe)) Sloj s 9 OLiShd el g 9 (o O8I

S 1y liel g wlew

P

o030l il @) by aw @b Olie alie (IYAY) dnter (B8 5 ey 6 S loske el a0l )
MY (VR e gl o obihis M) dilble 5 493 i (LS by adlas 3 (dlojlsale (slaosls
https://girs.bushehr.iau.ir/article_516651.html

Oibgy Al 4 ;> eadoll anaib glaph )Nl cull b))l (VWAR) ol de s piree g il g (LY
AVM O cgiptolin 0 g0 Jl pizmio 5 lbiliis SMB] g )5 (i Sl 1g2)90 adllas) (alS
https://gisrs.semnan.iau.ir/article_675574.html?lang=en

] (48 ey 5 L) ENVIE 0,8 (35501 (VA7) plall o2bl a5 0fiio ¢ sontl ol 0o 03503 chimas odljisgr ¥
.défo[i;ﬂb

g odd )l eanaib gy 5l edliel b ol (6)8 Sliuss il g (oile) Sl (VF4Y) ool adlie 5 olayd wjes ¥
d0i:10.304 N-A-AY (VAWY (poipe olihis (dsles dilais (odjp0 adlas) ay dbb I w dwglie
95/SARZAMIN.2022.33776.1579

Sl glojlgale pglas | odlatnl b adgw bl Shls gl il (WWAY) Siign 09,5 (Ll 5 o Jedoro ot 0
d0i:10.22092/erams.2018.110464.1189 AY¥-IVY (V+ )V ¢ g)9liS” yaunl iilSo o ladilolus

S gl win s cn st ome (V7A0) 323 ¢ygn olall (el <l o8 0315 Jg cispmuo ¢ Syl g dorne paio L) #
(BO)F (bl yi sLad (alpe (sl Sgo adg> i(63)90 adlllas) Cuwsdd lolgale sl Sl sy LS g (LSD] b 9
AD-50


https://doi.org/10.30495/sarzamin.2022.33776.1579
https://doi.org/10.30495/sarzamin.2022.33776.1579
https://doi.org/10.30495/sarzamin.2022.33776.1579
https://dor.isc.ac/dor/20.1001.1.24235970.1402.11.3.4.4
http://jircsa.ir/article-1-509-en.html

[ Downloaded from jircsa.ir on 2026-05-27 ]

[ DOR: 20.1001.1.24235970.1402.11.3.4.4 ]

Ty e (AU g (MO 0l Jlo i pad Lo (saodld (w1 g Gaisalil

and A Cuodd glojlanle yglad saben)llas saiadds colls b (VFe+) Lo jaes (g pmalle b)lae (ool (3055 &)l
MY AR LS o) cblis (53 bl Can @l 6390 alllas) ailye BLS molgs 4

Slasyold jl odlitul b alS ider p ol il g JLSiis Sl (WAF) Lojhes cspmalle bylae ooy (g umypes &)
A=FN (VI bl Co e YA U YARY gl Jlo ) liwl 160590 (wyp y9d 5l iominw

2 0ke jldlols Bl g cpplie yiShis a8 candib (slaybg) dwslie (W) Chludlaseds (olide 5 o ple o)libbw

http://jstnar.iut.ac.ir/article-1-1873-fa.html

Y s)aesST (USYT Mall o VB 200,90 adllas) (e (5 05905 5 493 3l o SaS 4y (VB as s ol
https://www.sid.ir/paper/174896/fa .¥\-0 (Y)Y (- Y0)
Slass Glab 5> slolgale polad sunail sbabgy SHI (cw)p (VTAY) Lo) Gocsinel 5 callllas «coudlpl cardl (o ydb
NEF (N bl 5 die (ke Jomle 050 el Aop wopse dllaa) 2l iy
doi:10.22059/jrwm.2018.244032.1177
lyss o] 5 Jb> disdS oy (YTAY) uJﬁu.J (ol g wlgs ¢ lidlydy choso (g yam Cpms ¢ Sl Bbd wdlj g S
MY AR s o 33 rblpin CUEMB] dilles 5 1935 piis puldl 1o b LU 53 55550 5l @i LS L2y
https://journals.iau.ir/article_544812.html
(YOF ol oKl bl Caw e Sllllas 3 400 Gl Sl o 28 (WWAY) b aw wlygsle
https://journal.ut.ac.ir/article_11063.html
90 addlas) (oS) p)5 adl ad sl 3B el g, I eslael ((WAY) pledl 59y 5 candye ool elgs e
https://he.srbiau.ac.ir/article_3261.html?lang=fa .¥Y-¥\ (M) . baxe 5 i/ dgyalis 150l 0595 5
S o5 e (39 g 039000 S5 (IYAY) ol s o dazxe @ 8yg00lis o dame (B Gl 0 b o le
d0i:10.22067/jam.v4i2.34827 NOF-YFY (V)F . cjjoliS (olo puilo . slognle yglas oS &y (65,5l &Y guaeo
B90) ol CuiS 5 o (o3 33 A St lojlgale gl bl s (WAY) (B ¢ Sliwoe (S15 g Sl 002l
d0i:10.22048/jsat.2017.48518.1194 5+—¥4 (V& « i) (s9lid 5 el [y Cuyi b yod 16390
b ol cilisee clopadls duslio 5 oy (IAY) Lty ivmpon 5 (L els il ecpmmmts S5 S el po o 38
(VW olel o2l sloingly g9y Gl ol cibs (LS Jhdg Slllas <l ETMT (lolsale yiglas 5l oolizl
doi:10.22067/GSC.V8I1.7403 AYY-\YA
2 Syiallpd 0250l gaiadle slapt oSl byl (WA jhar (2 MS0B (©3V3l 5 i po DB g 03lj 05 pme
SV (V) xeb polio o oldlis leMb] ilols g y905]  pizmiw A Cawdd pglias | odlaiwl b yuej by ddids dupd
https://journals.iau.ir/article_516794.html
I odal b @0 (LS g 4t g (WWAY) s colo)] 5 s 9)amd 5ol 5oy cplied olBB gy
NPV (N (Ol e i) il 5 g sleliple npal sanail e Glaen)eS]
doi:10.22059/jrwm.2018.250332.1218

References

)

Y

AY

AY

N

N

AY

AVA

AL

1. Ahmadpour, A., Solaimani, K., Shokri, M., & Ghorbani, J. (2014). Comparison of three common methods in
supervised classification of satellite data for vegetation studies. Journal of RS and GIS for Natural

Resources, 5(3), 77-89. https://girs.bushehr.iau.ir/article_516651.html. [In Persian]

2. Alavipanah, K. (2004). Application of remote sensing in environmental studies. Tehran University

Publications, 30(34). https://journal.ut.ac.ir/article_11063.html [In Persian].

3. Alikhah-Asl, M., & Forootan, E. (2013). Using Fuzzy classification technique to produce land use map (The

sub watershed of Hablehrood). Human & Environment, 11(2), 41-47.
https://he.srbiau.ac.ir/article_3261.html?lang=en. [In Persian]

4. Alipour, F., Aghkhani, M. H., Abbaspour-Fard, M. H., & Sepehr, A. (2014). Demarcation and Estimation of
Agricultural Lands Using ETM+ Imagery Data (Case study: Astan Ghods Razavi Great Farm). Journal of

Agricultural Machinery, 4(2), 244-254. do0i:10.22067/jam.v4i2.34827 [In Persian].


https://dor.isc.ac/dor/20.1001.1.24235970.1402.11.3.4.4
http://jircsa.ir/article-1-509-en.html

[ Downloaded from jircsa.ir on 2026-05-27 ]

[ DOR: 20.1001.1.24235970.1402.11.3.4.4 ]

(VEY Y il ¥ o)les) 3yb 5] 2ol gadilolus A

5. Archer, N. A, Otten, W., Schmidt, S., Bengough, A. G., Shah, N., & Bonell, M. (2016). Rainfall infiltration
and soil hydrological characteristics below ancient forest, planted forest and grassland in a temperate
northern climate. Ecohydrology, 9(4), 585-600. doi:10.1002/ec0.1658

6. Askarizadeh, D., Arzani, H., Jafary, M., Bazrafshan, J., & Prentice, I. C. (2018). Surveying of the past,
present, and future of vegetation changes in the central Alborz ranges in relation to climate change. Journal
of RS and GIS for Natural Resources, 9(3), 1-18. https://journals.iau.ir/article_544812.html. [In Persian]

7. Barua, S. K., & Haque, S. M. S. (2013). Soil characteristics and carbon sequestration potentials of vegetation
in degraded hills of Chittagong, Bangladesh. Land Degradation & Development, 24(1), 63-71.
doi:10.1002/1dr.1107

8. Le Bissonnais, Y., Montier, C., Jamagne, M., Daroussin, J., & King, D. (2002). Mapping erosion risk for
cultivated soil in France. Catena, 46(2-3), 207-220. d0i:10.1016/S0341-8162(01)00167-9

9. Cadaret, E. M., McGwire, K. C., Nouwakpo, S. K., Weltz, M. A., & Saito, L. (2016). Vegetation canopy
cover effects on sediment erosion processes in the Upper Colorado River Basin Mancos Shale formation,
Price, Utah, USA. Catena, 147, 334-344. doi:10.1016/j.catena.2016.06.043

10. Cerda, A., & Doerr, S. H. (2005). Influence of vegetation recovery on soil hydrology and erodibility
following fire: an 11-year investigation. International Journal of Wildland Fire, 14(4), 423-437.
doi:10.1071/WF05044

11. Couteron, P., Hunke, P., Bellot, J., Estrany, J., Martinez-Carreras, N., Mueller, E. N., Papanastasis, V. P.,
Parmenter, R. R., Wainwright, J. (2014). Characterizing patterns. In: Patterns of Land Degradation in
Drylands. Springer, New York. NY, USA. 211-245.

12. Cubera, E., & Moreno, G. (2007). Effect of single Quercus ilex trees upon spatial and seasonal changes in
soil water content in dehesas of central western Spain. Annals of Forest Science, 64(3), 355-364. doi:
10.1051/forest:2007012

13. Davis, P. A., Staid, M. 1., Plescia, J. B., & Johnson, J. R. (2002). Evaluation of airborne image data for
mapping riparian  vegetation within the Grand Canyon. Open File Report, 02-470.
https://pubs.usgs.gov/of/2002/0470/

14.De la Barrera, F., & Henriquez, C. (2017). Vegetation cover change in growing urban agglomerations in
Chile. Ecological Indicators, 81, 265-273. doi:10.1016/j.ecolind.2017.05.067

15. De Laet, V., Paulissen, E., & Waelkens, M. (2007). Methods for the extraction of archaeological features
from very high-resolution lkonos-2 remote sensing imagery, Hisar (southwest Turkey). Journal of
Archaeological Science, 34(5), 830-841. doi:10.1016/j.jas.2006.09.013

16. Eikvil, L., Aurdal, L., & Koren, H. (2009). Classification-based vehicle detection in high-resolution satellite
images. ISPRS  Journal of Photogrammetry and Remote Sensing, 64(1), 65-72.
doi:10.1016/j.isprsjprs.2008.09.005

17. Farzadmehr, J., & Bajestani, K. T. (2018). Capability of Landsat 8 satellite images to estimate the area under
cultivation of saffron (case study: city of Torbat Heydarieh). Saffron agronomy and technology, 6(1), 49-60.
doi:10.22048/jsat.2017.48518.1194. [In Persian]

18. Ghaemi, M., Sanaeinejad, S. H., Astaraei, A. R., & Mirhosseini, P. (2010). Investigating and comparing
different plant indices using ETM+ satellite images for vegetation studies in Neyshabour Plain, Iranian
Journal of Field Crops Research, 8(1),128-137. d0i:10.22067/GSC.V8I11.7403 [In Persian].

19.Hamze, F., & Abdollahi, H. (2022). Detection and monitoring of land use change using supervised
classification method and post classification comparison (case study of Assaluyeh area). Territory, 19(73),
87-108. doi:10.30495/SARZAMIN.2022.33776.1579. [In Persian]

20.Hung, C. L. J., James, L. A., Carbone, G. J., & Williams, J. M. (2020). Impacts of combined land-use and
climate change on streamflow in two nested catchments in the Southeastern United States. Ecological
Engineering, 143, 105665. doi:10.1016/j.ecoleng.2019.105665

21.Jarchow, C. J., Nagler, P. L., Glenn, E. P., Ramirez-Hernandez, J., & Rodriguez-Burguefio, J. E. (2017).
Evapotranspiration by remote sensing: An analysis of the Colorado River Delta before and after the Minute
319 pulse flow to Mexico. Ecological engineering, 106, 725-732. doi:10.1016/j.ecoleng.2016.10.056

22.Jin, X. M., Zhang, Y. K., Schaepman, M. E., Clevers, J. G. P. W., Su, Z., Cheng, J., ... & van Genderen, J.
(2008, July). Impact of elevation and aspect on the spatial distribution of vegetation in the Qilian mountain
area with remote sensing data. International Society for Photogrammetry and Remote Sensing, 37: 1385-1390.

23.Jog, S., & Dixit, M. (2016, June). Supervised classification of satellite images. In 2016 Conference on
Advances in Signal Processing (CASP) (pp. 93-98). IEEE. doi:10.1109/CASP.2016.7746144

24. Joiizadeh, S., Ghamarzadeh, M., Ebrahimi, M., & Shamsabadi, E. (2017). Applied training ENVI (Basic and
advanced). Tehran. Kian University Publications, [In Persian].

25. Kaasalainen, S., Nevalainen, O., Hakala, T., & Anttila, K. (2016). Incidence angle dependency of leaf
vegetation indices from hyperspectral lidar measurements. Photogramm. Fernerkundung Geoinform, (2),
75-84. doi: 10.1127/pfg/2016/0287


https://dor.isc.ac/dor/20.1001.1.24235970.1402.11.3.4.4
http://jircsa.ir/article-1-509-en.html

[ Downloaded from jircsa.ir on 2026-05-27 ]

[ DOR: 20.1001.1.24235970.1402.11.3.4.4 ]

T4 e (AU g (MO 0l Jlo i pad Lo (saodld (w1 g Gaisalil

26. Karra, K., Kontgis, C., Statman-Weil, Z., Mazzariello, J. C., Mathis, M., & Brumby, S. P. (2021). Global
land use/land cover with Sentinel 2 and deep learning. In 2021 IEEE international geoscience and remote
sensing symposium IGARSS (pp. 4704-4707). IEEE. d0i:10.1109/IGARSS47720.2021.9553499

27.Keesstra, S. D. (2007). Impact of natural reforestation on floodplain sedimentation in the Dragonja basin,
SW Slovenia. Earth Surface Processes and Landforms: The Journal of the British Geomorphological
Research Group, 32(1), 49-65. doi:10.1002/esp.1360

28. Keesstra, S. D., Bruijnzeel, L. A., & Van Huissteden, J. (2009). Meso-scale catchment sediment budgets:
combining field surveys and modeling in the Dragonja catchment, southwest Slovenia. Earth Surface
Processes and Landforms, 34(11), 1547-1561. doi:10.1002/esp.1846

29. Leta, M. K., Demissie, T. A., & Tranckner, J. (2021). Hydrological responses of watershed to historical and
future land use land cover change dynamics of Nashe watershed, Ethiopia. Water, 13(17), 2372.
doi:10.3390/w13172372

30. Li, J,, Tan, S., Chen, F., & Feng, P. (2014). Quantitatively analyze the impact of land use/land cover change on
annual runoff decrease. Natural Hazards, 74(2), 1191-1207. https:/link.springer.com/article/10.1007/s11069-
014-1237-x

31. Lillesand, T. M., Kiefer, R. W., & Chipman, J. W. (2004). Remote Sensing and Image Interpretation, fifth
ed., J. Wiley & Sons, Inc., New York.

32. Lillesand, T., Kiefer, R. W., & Chipman, J. (2015). Remote sensing and image interpretation. John Wiley &
Sons.

33.Lu, Q., Zhao, D., Wu, S., Dai, E., & Gao, J. (2019). Using the NDVI to analyze trends and stability of
grassland vegetation cover in Inner Mongolia. Theoretical and Applied Climatology, 135, 1629-1640.
https://link.springer.com/article/10.1007/s00704-018-2614-2

34. Marcinkowska-Ochtyra, A., Zagajewski, B., Ochtyra, A., Jarocinska, A., Wojtun, B., Rogass, C., &
Lavender, S. (2017). Subalpine and alpine vegetation classification based on hyperspectral APEX and
simulated EnMAP images. International Journal of Remote Sensing, 38(7), 1839-1864.
d0i:10.1080/01431161.2016.1274447

35. Mirzaei Zadeh, V., Niknejad, M., & Oladi Qadikolaei, J. (2015). Evaluating non-parametric supervised
classification algorithms in land cover map using LandSat-8 Images. Journal of RS and GIS for Natural
Resources, 6(3), 29-44. https://journals.iau.ir/article_516794.html [In Persian].

36. Mohammad, A. G., & Adam, M. A. (2010). The impact of vegetative cover type on runoff and soil erosion
under different land uses. Catena, 81(2), 97-103. doi:10.1016/j.catena.2010.01.008

37. Neinavaz, E., Skidmore, A. K., & Darvishzadeh, R. (2020). Effects of prediction accuracy of the proportion
of vegetation cover on land surface emissivity and temperature using the NDVI threshold method.
International Journal of Applied Earth Observation and Geoinformation, 85, 101984.
doi:10.1016/j.jag.2019.101984

38. Nourani, V., Fard, A. F., Gupta, H. V., Goodrich, D. C., & Niazi, F. (2017). Hydrological model
parameterization using NDVI values to account for the effects of land cover change on the rainfall-runoff
response. Hydrology Research, 48(6), 1455-1473. doi:10.2166/nh.2017.249

39. Novara, A., Gristina, L., Saladino, S. S., Santoro, A., & Cerda, A. (2011). Soil erosion assessment on tillage
and alternative soil managements in a Sicilian vineyard. Soil and Tillage Research, 117, 140-147.
d0i:10.1016/j.still.2011.09.007

40.Nunes, A. N., Coelho, C. D. O. A,, De Almeida, A. C., & Figueiredo, A. (2010). Soil erosion and
hydrological response to land abandonment in a central inland area of Portugal. Land Degradation &
Development, 21(3), 260-273. doi:10.1002/1dr.973

41.Peng, J., Liu, Z,, Liu, Y., Wu, J., & Han, Y. (2012). Trend analysis of vegetation dynamics in Qinghai—Tibet
Plateau using Hurst Exponent. Ecological Indicators, 14(1), 28-39. doi:10.1016/j.ecolind.2011.08.011

42.Rannow, S., & Neubert, M. (2014). Managing protected areas in Central and Eastern Europe under climate
change. 322p.

43. Rezaei Moghadam, M. H., Andryani, S., Valizadeh Kamran, K. H., Almaspor, F. (2014). Determine the best
algorithm for land use and land cover extraction and changes detecting from landsat satellite images (Case
Study: Sufi chay Basin of Maragheh). Geographic Space, 16(55), 65-85. [In Persian]

44. Richards, J. A., (1999). Remote Sensing Digital Image Analysis, Springer-Verlag, Berlin, p. 240.

45. Rostami, M. A., & Afzali Gorouh, H. (2018). Monitoring of Farm with Burned Residues using Satelite
Images.  Agricultural Mechanization ~ and  Systems  Research,  19(70), 111-124.
d0i:10.22092/erams.2018.110464.1189. [In Persian]

46. Salvatore, M. R., Borges, S. R., Barrett, J. E., Sokol, E. R., Stanish, L. F., Power, S. N., & Morin, P. (2020).
Remote characterization of photosynthetic communities in the Fryxell basin of Taylor Valley, Antarctica.
Antarctic Science, 32(4), 255-270. doi:10.1017/S0954102020000176


https://dor.isc.ac/dor/20.1001.1.24235970.1402.11.3.4.4
http://jircsa.ir/article-1-509-en.html

[ Downloaded from jircsa.ir on 2026-05-27 ]

[ DOR: 20.1001.1.24235970.1402.11.3.4.4 ]

(VEY Y il ¥ o)les) 3yb 5] 2ol gadilolus &

47. Samaniego, L., Béardossy, A., & Schulz, K. (2008). Supervised classification of remotely sensed imagery
using a modified $ k $-NN technique. IEEE Transactions on Geoscience and Remote Sensing, 46(7), 2112-
2125. d0i:10.1109/TGRS.2008.916629

48. Sefidian, S., Mahini, A. R. S., Mirkarimi, S. H., Abasi, N. A. S. (2015). Vegetation Classification Based on
Wetland Indicator Using Remote Sensing and Field Survey (Case Study: International Alagol wetland).
Journal of Wetland Ecobiology, 7(2), 5-22. https://www.sid.ir/paper/174896/fa. [In Persian]

49. Sekrecka, A., Kedzierski, M., & Wierzbicki, D. (2019). Pre-processing of panchromatic images to improve
object detection in pansharpened images. Sensors, 19(23), 5146. doi:10.3390/s19235146

50. Shi, P. J., Yuan, Y., Zheng, J., Wang, J. A,, Ge, Y., & Qiu, G. Y. (2007). The effect of land use/cover change
on surface runoff in Shenzhen region, China. Catena, 69(1), 31-35. doi;:10.1016/j.catena.2006.04.015

51. Soffianian, A., & Madanian, M. A. (2011). Comparison of maximum likelihood and minimum distance to
mean classifiers in preparing land cover map (a case study: Isfahan area). Journal of Science and
Technology of Agriculture and Natural Resources, 15(57), 253-264. http://jstnar.iut.ac.ir/article-1-1873-
fa.html. [In Persian]

52.Suding, K. N., Farrer, E. C., King, A. J., Kueppers, L., & Spasojevic, M. J. (2015). Vegetation change at
high elevation: scale dependence and interactive effects on Niwot Ridge. Plant Ecology & Diversity, 8(5-6),
713-725. d0i:10.1080/17550874.2015.1010189

53. Tarahi, A. S., Mihanparast, E. (2020). Assessment of the capability of supervised classification algorithms in the
preparation of vegetation maps (Case Study: Abyek, Tehran), Application of Geography Information System and
Remote Sensing in Planning, 11(1), 88-99. https://gisrs.semnan.iau.ir/article_675574.html?lang=en [In Persian].

54.Tian, S., Zhang, X., Tian, J., & Sun, Q. (2016). Random forest classification of wetland landcovers from
multi-sensor data in the arid region of Xinjiang, China. Remote Sensing, 8(11), 954. doi:10.3390/rs8110954

55. Triepke, F. J., Brewer, C. K., Leavell, D. M., & Novak, S. J. (2008). Mapping forest alliances and
associations using fuzzy systems and nearest neighbor classifiers. Remote Sensing of Environment, 112(3),
1037-1050. doi:10.1016/j.rse.2007.07.014

56. Wachendorf, M., Fricke, T., & Mdckel, T. (2018). Remote sensing as a tool to assess botanical composition,
structure, quantity and quality of temperate grasslands. Grass and Forage Science, 73(1), 1-14.
doi:10.1111/gfs.12312

57.Wang, K., Xiang, W., Guo, X., & Liu, J. (2012). Remote Sensing of Forestry Studies.

58. Wildhaber, Y. S., Banninger, D., Burri, K., & Alewell, C. (2012). Evaluation and application of a portable
rainfall simulator on subalpine grassland. Catena, 91, 56-62.

59. Wu, C., Peng, D., Soudani, K., Siebicke, L., Gough, C. M., Arain, M. A,, ... & Ge, Q. (2017). Land surface
phenology derived from normalized difference vegetation index (NDVI) at global FLUXNET sites.
Agricultural and Forest Meteorology, 233, 171-182.

60. Yousefi Khanghah, S., Razmjuee, D., Dehdari, S., & Arman, N. (2018). Producing rangeland vegetation
types map using different algorithms of satellite image classification. Journal of Range and Watershed
Managment, 71(3), 847-856. doi:10.22059/jrwm.2018.250332.1218. [In Persian]

61. Zafarian, E., Ebrahimi, A., & Omidipour, R. (2018). Evaluation of the Efficiency of Satellite Imagery
Classification Approaches in Monitoring of Land Cover Changes (Case Study: Shahrekord Basin,
Chaharmahal va Bakhtiari). Journal of Range and Watershed Managment, 71(3), 699-714.
d0i:10.22059/jrwm.2018.244032.1177 [In Persian].

62. Zare Khormizi, H., Ghafarian Malmiri, H.R. (2017). Drought monitoring and its effect on vegetation using
remote sensing techniques, case study: Yazd province, Desert Management Journal. 5(10), 68-86 [In
Persian].

63. Zare Khormizi, H., Ghafarian Malmiri, H.R. (2021). Assessing the Ability of Supervised Classification of
Landsat 8 Satellite Images in Mapping Rangelands Plant Community (Case Study: Rangelands of Southern
Yazd Province). Journal of Plant Ecosystem Conversation, 9(18), 93-114. [In Persian]

64.Zhang, G. H., Liu, G. B., Wang, G. L. (2010a). Effects of Caragana Korshinskii Kom. Cover on runoff,
sediment yield and nitrogen loss. International Journal of Sediment Research, 25, 245-257.

65. Zhang, X., Yu, X., Wu, S., Liu, H. (2010b). Effects of forest vegetation on runoff and sediment transport of
watershed in Loess area, West China. Frontiers of Forestry in China, 2(2), 163-16.


https://dor.isc.ac/dor/20.1001.1.24235970.1402.11.3.4.4
http://jircsa.ir/article-1-509-en.html
http://www.tcpdf.org

