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Figure 1- Geographical location of the study area.
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Figure 2- Land use map of Shabstar Plain.
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Figure 3- Trend in Fractional Vegetation Cover changes from 2016 to 2023.
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Figure 4- The variation of FVC values in different land uses from 2016 to 2023.
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Figure 5- Maps of the Fractional Vegetation Cover from 2016 to 2023.
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Figure 6- Time changes of Fractional Vegetation Cover and annual precipitation from 2016 to 2023.

W\ F



V¥ il ) 05lods o JLos 53519558000
Hydrogeology, VVolume 9, No. 1, Summer 2024

0.6 - 45
—o—FVC
059 —e—LsST - 40
0.58 .
S 057 E
L 30
0.56
0.55 r 25
0.54 20
2014 2016 2018 2020 2022 2024

Year

JYY G Y2 Jlo 5l o oedaw Glod 9 (5 3unS (2L pidiogy Giloj Ol pudi - JSC&
Figure 7- Temporal changes of Fractional Vegetation Cover and Land Surface Temperature from 2016 to 2023.

i g oley o ezaiye ceb g oon 00S o)l
by Olpss 0y5ln jslate a4 hagh cpl 40 gd o
0,90l jlay had Lyl oyl CBs 68 (2LS
Cawd 4 gl ol eolatl bl ey sleje, ;0% g A cewadd
aalllae 3,50 (glo Lo ;5 FVC &l i g, ol oylis saal
slolo o ol by 5aSils 5 03 2l Lo
o FVC olie puoren allioo +/OY axdllas 550
O JUEE] Bllae B () S Bl Sla )8
9 005 5,0 s de L2l )8 sl FVC e
5K ol 5 L slo sl Bla i e 505
515 e 50 (g0t ol g (Sl Jslge 035 (ns
«oloe imen 5 (ol Sie (B iy Sy
3 S8 st ol s Sl lyp 5 o] i
o) b slos asin 385 slaailie o e oo
aalol jo all oo e Loy ks

oyl 9 i Hobo
o FVC 5t s s sl 5 il e e
25 AL s Tl Gl LS ol 5l gl 5 0
st el L 5 5 s 5 4l
SaiE b ol il £l o) gl sles o2LS
5 F5me Bblie ;3 8L, (g oo FVC (6l oud angs
Wz s (2L bg Pl bl Sy pb bl
s 2L ds gy el e bl (S e
L polar aus gloy j0 OV game sl (Sas a5 0l o
ol S F5b 4y pgo S laiedy b wogs ol s
PSS (2L e (2P e emn sln o
L oojlsale polar I 0gd oo slping it slag p)l8
izman 00,8 oolitl Jiiie asle Yo SlSe SSis

—G S B Gle aF e See S abaly (o)
el o) gl sles—(6 8 (LS gy 5 0L
Olis axdllas 8,90 dilaie j0 Jlo A S0 0 (s o)l5alo
doy | Ol ass Cad o cwlin g, 095 o e a5 ol
LST-FVC s s FVC- 5L o oYL (Sor o0
Jole g5 g Jole o ele Gl o 1z 130,55 oomlie
aal, Ll oasles FVC als pgas 5 5,
PBES bg 5 (LA S mha (a2l (o (Sge S
Sla plas 1y /2 YL Sor g0 (FVC) (5,8
D (sl 5 ol 5 0ad Jol (Siran oy
ond ad S a5 ys (50 g (£l slas b S whaw
g LAl FVC o pmzls o Soop bli)l Jdods oy
g o0 092 b 2l cpl o oYL Sucen NDVI
I b oasls ol e YU (Ko 525 (VYY) ), Kan 5
S e Gk ol @l b oaS wls,S bliS
Zhaoetal.,) ;5 5,50 olaixe (Thouverai et al., 2023)
S35 BLS gy (AL (o Y (Sired 3325 (2024

Wloages 3,55 NDVI _asLs

S5 A
Ly jise ele olyie 4 LS iy s
5 38 Sledlbl o)lgan 45 wiS o Ol 1l slbasy>
b 00,5 uyn Ol @ bgiye Slyis g 008 agd |y (]
O gl D) ool 5l omis (63915585 w80y
Cloals pol3 S5 whie j0 5 Gow aily o 2l
Sl et adlllan (gl (Slod yunS jobody 598 5| Aomiw gl
aols gl 1y csloass a8 5 IS 4y mohaws LS iligy

Y



V¥ il ) 05lods o JLos 53519558000
Hydrogeology, VVolume 9, No. 1, Summer 2024

Chen, J.M., Blanken, P.D., Black, T.A,
Guilbeault, M., Chen, S., (1997). Radiation regime and
canopy architecture in a boreal aspen
forest. Agricultural and Forest Meteorology, 86 (1-2),
107-125.

Deng, X., Hu, S., Zhan, C., (2022). Attribution of
vegetation coverage change to climate change and
human activities based on the geographic detectors in
the Yellow River Basin, China. Environmental Science
and Pollution Research, 29 (29), 44693-44708.

Estel, S., Kuemmerle, T., Alcantara, C., Levers, C.,
Prishchepov, A., Hostert, P., (2015). Mapping
farmland abandonment and recultivation across Europe
using MODIS NDVI time series. Remote Sensing of
Environment, 163, 312-325.

Feng, D., Fu, M., Sun, Y., Bao, W., Zhang, M.,
Zhang, Y., Wu, J., (2021). How large-scale
anthropogenic activities influence vegetation cover
change in China? A review. Forests, 12 (3), 320.

Fu, B., Yang, W., Yao, H., He, H., Lan, G., Gao,
E., Chen, Z., (2022). Evaluation of spatio-temporal
variations of FVC and its relationship with climate
change using GEE and Landsat images in Ganjiang
River Basin. Geocarto International, 37 (26), 13658-
13688.

Gao, L., Wang, X., Johnson, B.A., Tian, Q., Wang,
Y., Verrelst, J., Gu, X., (2020). Remote sensing
algorithms for estimation of fractional vegetation cover
using pure vegetation index values: A review. ISPRS
Journal of Photogrammetry and Remote Sensing, 159,
364-377.

Gitelson, A.A., Kaufman, Y.J. Stark, R,
Rundquist, D., (2002). Novel algorithms for remote
estimation of vegetation fraction. Remote sensing of
Environment, 80 (1), 76-87.

Gu, Z., Zhang, Z., Yang, J., Wang, L., (2022).
Quantifying the influences of driving factors on
vegetation EVI changes using structural equation
model: A case study in Anhui province, China. Remote
Sensing, 14 (17), 4203.

Hassanpour, R., Majnooni-Heris, A., Fakheri Fard,
A., Verrelst J., (2024). Monitoring Biophysical
Variables (FVC, LAI, LCab, and CWC) and Cropland
Dynamics at Field Scale Using Sentinel-2 Time Series,
Remote Sensing, 16, 2284,

Haynes, W.M. (Ed.)., (2014). CRC Handbook of
Chemistry and Physics (95.). CRC Press.

He, J., Shi, X., Fu, Y., (2021). Identifying
vegetation restoration effectiveness and driving factors
on different micro-topographic types of hilly Loess

3,90 Gﬂ g 0 ool o SS& a4 el cpl Ol s

D55 S8 oy

&b

AOYAY) el 0,8 6,58 g ol e Jeizme ap (gl
o s Janl colls olul 5 Sg ous Colas s
s glsal ol cslsy ol o b ol> oST5 3G g
ARSAR @ PAEST IS TIETERs

O CaisS Sl pis Wy Judos (Y10 g oolisly (oot
e s pole Gldgem el Cls 0 (i
FA-00 (YA «(s,L]

cill Dy )5 ill vBoeld o (BLIB s o arle
0L s SEBAL o jsSIl 5l aslital (VF+ +) eizmp o5, Liske

axJlas) u_a.'élj By% g i e S MODIS oz
el (s59ds50 e (ameg)l azlys pl Ads> 1639

B gyl losls ol (anngd S ey o cibl

bt 90,5 oy g58y » (LS Gidgy Bl g1y (0 F-T)

ol B sla gy dlome (B 50,0 (il 16090 aalllas)
FeoFY (Y« ase

Anees, S.A., Zhang, X., Shakeel, M., Kahtani, M.
Khan, K., Akram, M., Ghramh, H.A., (2022).
Estimation of fractional vegetation cover dynamics
based on satellite remote sensing in pakistan: A
comprehensive study on the FVC and its drivers.
Journal of King Saud University, 34:101848.

Bafitlhile, T. M., Liu, Y., (2022). Temperature
contributes more than precipitation to the greening of
the Tibetan Plateau during 1982-2019. Theoretical and
Applied Climatology, 1-18.

Cao, Q., Yu, D., Georgescu, M., Han, Z., Wu, J.,
(2015). Impacts of land use and land cover change on
regional climate: A case study in the agro-pastoral
transitional zone of China. Environmental Research
Letters, 10(12), 124025.

Chand, T.K., Badarinath, K., Prasad, V.K,
Murthy, M., Elvidge, C.D., Tuttle, B.T., (2006).
Monitoring forest fires over the Indian region using
Defense Meteorological Satellite Program-Operational
Linescan System nighttime satellite data. Remote Sens.
Environ. 103 (2), 165-178.

A


https://hydro.tabrizu.ac.ir/article_12806.html
https://hydro.tabrizu.ac.ir/article_12806.html
https://hydro.tabrizu.ac.ir/article_12806.html
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

V¥ il ) 05lods o JLos 53519558000
Hydrogeology, VVolume 9, No. 1, Summer 2024

Liu, Z., Liu, Y., Li, Y., (2018). Anthropogenic
contributions dominate trends of vegetation cover
change over the farming-pastoral ecotone of northern
China. Ecological Indicators, 95, 370-378.

Mallick, J., AlMesfer, M.K., Singh, V.P., Falqi,
I.I,, Singh, C.K., Alsubih, M., Kahla, N.B., (2021).
Evaluating the NDVI-rainfall relationship in Bisha
watershed, Saudi Arabia using non-stationary
modeling technique. Atmosphere, 12 (5), 593.

Na, R., Na, L., Du, H., He, H. S., Shan, Y., Zong,
S.,and Wu, Z., (2021). Vegetation greenness variations
and response to climate change in the arid and semi-
arid transition zone of the Mongo-Lian Plateau during
1982-2015. Remote Sensing, 13 (20), 4066.

Nilson, T., (1971). A theoretical analysis of the
frequency of gaps in plant stands. Agricultural
meteorology, 8, 25-38.

Rajeshwari, A., & Mani, N. D., (2014). Estimation
of land surface temperature of Dindigul district using
Landsat 8 data. International journal of research in
engineering and technology, 3(5), 122-126.

Salwan, A. A., Ahmed, A. A., & Salim, M. A,
(2021). Using ArcGIS Software and Remote Sensing
Technology to Predict Land Surface Temperature
(LST) for Monitoring Ecological and Climate Change
in Hor Al-Dalmaj, Southern Irag. In IOP Conference
Series: Earth and Environmental Science, 790 (1),
012076.

shi, S., Yu, J., Wang, F., Wang, P., Zhang, Y., Jin,
K., (2021). Quantitative contributions of climate
change and human activities to vegetation changes
over multiple time scales on the Loess Plateau. Science
of the Total Environment, 755, 142419.

Shobairi, S.0. R., Usoltsev, V. A., Chasovskikh,
V. P., (2018). Dynamic estimation model of vegetation
fractional coverage and drivers. International Journal
of Advanced and Applied Sciences, 5 (3), 60-66.

Song, W., Mu, X., McVicar, T. R., Knyazikhin, Y.,
Liu, X., Wang, L., Yan, G., (2022). Global quasi-daily
fractional vegetation cover estimated from the
DSCOVR EPIC directional hotspot dataset. Remote
Sensing of Environment, 269, 112835.

Sun, J., Cheng, G., Li, W., Sha, Y., Yang, Y.,
(2013). On the variation of NDVI with the principal
climatic elements in the Tibetan Plateau. Remote
Sensing, 5 (4), 1894-1911.

Tang, Z., Ma, J., Peng, H., Wang, S., Wei, J.,
(2017). Spatiotemporal changes of vegetation and their
responses to temperature and precipitation in upper

Plateau: From the perspective of ecological
resilience. Journal of Environmental
Management, 289, 112562.

Huang, K., Zhang, Y., Zhu, J., Liu, Y., Zu, J.,
Zhang, J., (2016). The influences of climate change and
human activities on vegetation dynamics in the
Qinghai-Tibet Plateau. Remote Sensing, 8 (10), 876.

Jeihouni, E., Mohammadi, M., Ghazi, B., (2021).
Response of the Shabestar Plain aquifer to climate-
change scenarios through statistical and hybrid soft
computing techniques. Groundwater for Sustainable
Development, 15, 100649.

Jiang, M., He, Y., Song, C., Pan, Y., Qiu, T., Tian,
S., (2021). Disaggregating climatic and anthropogenic
influences on vegetation changes in Beijing-Tianjin-
Hebei region of China. Science of the Total
Environment, 786, 147574,

Jiang, W., Niu, Z., Wang, L., Yao, R., Gui, X,,
Xiang, F., Ji, Y., (2022). Impacts of drought and
climatic factors on vegetation dynamics in the Yellow
River Basin and Yangtze River Basin, China. Remote
Sensing, 14 (4), 930.

Kang, Y., Guo, E., Wang, Y., Bao, Y., Bao, Y., &
Mandula, N., (2021). Monitoring vegetation change
and its potential drivers in Inner Mongolia from 2000
to 2019. Remote Sensing, 13 (17), 3357.

Leroux, L., Bégué, A., Seen, D. L., Jolivot, A,
Kayitakire, F., (2017). Driving forces of recent
vegetation changes in the Sahel: Lessons learned from
regional and local level analyses. Remote Sensing of
Environment, 191, 38-54.

Lin, M., Hou, L., Qi, Z., Wan, L., (2022). Impacts
of climate change and human activities on vegetation
NDVI in China’s Mu Us Sandy Land during 2000—
2019. Ecological Indicators, 142, 109164.

Liu, H., Li, X., Mao, F., Zhang, M., Zhu, D. E., He,
S., Du, H. (2021). Spatiotemporal evolution of
fractional vegetation cover and its response to climate
change based on MODIS data in the subtropical region
of China. Remote Sensing, 13 (5), 913.

Liu, H., Liu, F., Yuan, H., Zheng, L., Zhang, Y.,
(2022). Assessing the relative role of climate and
human activities on vegetation cover changes in the
up—down stream of Danjiangkou, China. Journal of
Plant Ecology, 15 (1), 180-195.

Liu, Y., Tian, J.,, Liu, R, Ding, L., (2021).
Influences of climate change and human activities on
NDVI changes in China. Remote Sensing, 13(21),
4326.

A4



V¥ il ) 05lods o JLos 53519558000
Hydrogeology, VVolume 9, No. 1, Summer 2024

Shiyang river basin. Advances in Space Research, 60
(5), 969-979.

Thouverai, E., Marcantonio, M., Cosma, E.,
Bottegoni, F., Gatti, R.C., Conti, L., Rocchini, D.,
(2023). Helical graphs to visualize the NDVI temporal
variation of forest vegetation in an open-source
space. Ecological Informatics, 74, 101956.

Tucker, C. J., Choudhury, B. J., (1987). Satellite
remote sensing of drought conditions. Remote sensing
of Environment, 23 (2), 243-251.

Wang, G., Peng, W., (2022). Quantifying
spatiotemporal dynamics of vegetation and its
differentiation mechanism based on geographical
detector. Environmental Science and Pollution
Research, 29 (21), 32016-32031.

Wang, H., Gui, D., Liu, Q., Feng, X., Qu, J., Zhao,
J., Wei, G., (2024). Vegetation coverage precisely
extracting and driving factors analysis in
drylands. Ecological Informatics, 79, 102409.

Wang, J., Sun, H., Xiong, J., He, D., Cheng, W.,
Ye, C., Huang, X., (2021). Dynamics and drivers of
vegetation phenology in three-river headwaters region
based on the Google Earth engine. Remote Sensing, 13
(13), 2528.

Xue, J., Wang, Y., Teng, H., Wang, N., Li, D.,
Peng, J., Shi, Z., (2021). Dynamics of vegetation
greenness and its response to climate change in
Xinjiang over the past two decades. Remote
Sensing, 13 (20), 4063.

Xue, L., Kappas, M., Wyss, D., Wang, C.,
Putzenlechner, B., Thi, N.P., Chen, J.,, (2022).
Assessment of climate change and human activities on
vegetation development in Northeast China. Sensors,
22 (7), 2500.

Yang, K., Sun, W., Luo, Y., Zhao, L., (2021).
Impact of urban expansion on vegetation: The case of
China  (2000-2018). Journal  of  environmental
management, 291, 112598.

Yang, S., Song, S., Li, F., Yu, M., Yu, G., Zhang,
Q., Wu, Y., (2022). Vegetation coverage changes
driven by a combination of climate change and human
activities in  Ethiopia, = 2003-2018. Ecological
Informatics, 71, 101776.

Zhao, X., Tan, S., Li, Y., Wu, H., Wu, R., (2024).
Quantitative analysis of fractional vegetation cover in
southern Sichuan urban agglomeration using optimal
parameter geographic detector model,
China. Ecological Indicators, 158, 111529.



