®

3
f

Research Paper

2eSN (Online):2538-3922

Journal of Geographical Engineering of Territory, 10 (3), 2026

Wi

Access

Changes in Cultivated Land Area and Its Effects on the Villages of Fars

Province
Babak Ejtemaei "5t

! Department of Geography, University of Payame Noor, Tehran, Iran.

ARTICLEINFO

ABSTRACT

Keywords:

Changes in

Area,

Fars Province,
Satellite Data,
Villages.

Received:

12 Nov 2024
Received in revised
form:

07 Feb 2025
Accepted:

12 Feb 2025

pp- 16-33.

Cultivated

Introduction: Changes in cultivated area, as a key factor in agricultural resource
management and sustainable development of Fars Province, have profound
effects on the economy, environment, and rural livelihoods.

Purpose: This research aims to identify changes in cultivated area in Fars
Province and their potential impacts on rural areas.

Geographical area: In this study, eight counties of Fars Province were selected
as the sample (Shiraz, Abadeh, Firuzabad, Darab, Lamerd, Jahrom, Sepidan, and
Qir va Karzin). These eight counties were chosen based on geographical and
agricultural diversity, water resource crises, and access to reliable data.
Methodology: This research is applied and descriptive-analytical in nature. The
method used for data analysis is quantitative, employing remote sensing tools and
statistical analyses to extract and process the data. The data come from three main
sources: MODIS, TRMM, and GRACE satellites.

Results and Discussion: The overall reduction in cultivated area in Fars Province
-from 500,000 hectares in 2001 to approximately 350,000 hectares in 2020-
indicates a declining trend. The most significant decreases occurred between
2008-2010 and 2017-2019.

Conclusion: The results show a direct and significant relationship between the
decline in groundwater resources, precipitation fluctuations, and the reduction in
cultivated area. Whenever precipitation decreased (especially in 2008, 2010, and
2014-2017), groundwater storage also declined, leading to a reduction in
cultivated area. This relationship was particularly evident during the critical years
of 2010 and 2015.

Highlights:

The cultivated area in Fars Province decreased by approximately 150,000 hectares
between 2001 and 2020, which is a direct consequence of excessive groundwater
extraction and precipitation fluctuations.

The reduction in counties such as Qir va Karzin, Shiraz, and Jahrom has led to the drying
up of wells and an 18% decline in the rural population of the province.
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English Extended Abstract

Introduction
Changes in cultivated area are recognized as a key factor in agricultural resource management and

sustainable development in Fars province, exerting profound effects on the economy, environment, and
rural livelihoods. According to census data, the rural population of Fars province in 2006 (Iranian year
1385) stood at 1,598,396 people. By 2011 (1390), this number had decreased to 1,475,350, representing a
loss of nearly 8% of the province's rural population over just five years. This downward trend continued:
in 2017 (1396), the rural population fell to 1,448,000, and by 2024 (1403), it had further declined to
1,377,000. Projections for 2036 (1415) estimate that the rural population will drop to 1,264,000. From 2006
to 2024, the province lost approximately 222,000 rural inhabitants. This means that over the course of 18
years, rural areas in Fars province have experienced a population decline of about 14%. These demographic
changes are not isolated; they are intimately linked with shifts in agricultural land use. Changes in cultivated
area can, both directly and indirectly, drive rural-to-urban migration. Such changes typically involve either
a reduction in the total area under cultivation or a shift in the types of agricultural activities pursued. In
many counties of Fars province, agriculture is heavily dependent on groundwater resources. As
groundwater tables decline due to over-extraction and drought, agricultural lands are abandoned, and
farmers are compelled to migrate to cities in search of alternative livelihoods. This dynamic creates a
vicious cycle: reduced cultivation leads to lower rural incomes, which in turn fuels further outmigration,
leaving behind abandoned farmland and weakened rural communities.

Purpose

This research aims to identify and analyze changes in cultivated area across Fars province and to assess
the consequent impacts on rural settlements, with a particular focus on population loss, water resource
depletion, and long-term sustainability challenges.

Geographical area
Fars province, with an area of approximately 122,608 square kilometers and a population of 4.85 million

in 2016 (1395), is the fourth largest province in Iran. For this study, eight counties within Fars province
were selected as representative samples: Shiraz, Abadeh, Firozabad, Darab, Lamerd, Jahrom, Sepidan, and
Qir va Karzin. These eight counties were chosen based on their geographical diversity, variation in
agricultural systems, severity of water resource crises, and the availability of reliable and continuous data.
The selection ensures a broad representation of different climatic zones, from the wetter highlands of
Sepidan to the drier plains of Lamerd and Qir va Karzin, allowing for a more nuanced understanding of
regional variations in land-use change

Methodology (Material and Methods)
This research is applied in nature and employs a descriptive-analytical approach. The analytical methods

used are predominantly quantitative, utilizing remote sensing tools and statistical analyses to extract and
process data. Data were derived from three primary satellite sources: MODIS (Moderate Resolution
Imaging Spectroradiometer), TRMM (Tropical Rainfall Measuring Mission), and GRACE (Gravity
Recovery and Climate Experiment). Specifically, MODIS satellite imagery was used to examine changes
in cultivated area across Fars province over the study period. To calculate annual precipitation levels,
TRMM satellite data were employed, providing rainfall estimates for the eight selected counties. For
groundwater analysis, GRACE satellite data were utilized. GRACE data analyze changes in groundwater
storage based on variations in Earth's gravitational field, a method particularly well-suited for assessing
subsurface water resources at a regional scale. The eight counties of Shiraz, Abadeh, Firozabad, Darab,
Lamerd, Jahrom, Sepidan, and Qir va Karzin were selected as the representative sample for detailed
analysis.

Results and Discussion
The annual precipitation graph for the eight counties of Fars province shows significant fluctuations

over time. From 2000 to 2020, rainfall varied considerably, with increases in some years and sharp
decreases in others. Notably, after 2004, precipitation levels gradually declined, reaching minimum points
in 2008 and 2010. Sepidan county consistently recorded the highest rainfall due to its mountainous
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topography, while Jahrom and Qir va Karzin experienced much lower precipitation. The graph of
groundwater storage changes between 2002 and 2017 reveals a clear downward trend, directly correlated
with declining rainfall and successive droughts. From 2003 onward, groundwater reserves continuously
diminished, experiencing particularly sharp declines during 2008-2010 and again from 2014 to 2017. This
reduction is attributed to a combination of prolonged drought, decreased precipitation, and unsustainable
groundwater extraction for agricultural irrigation. The severe loss of groundwater storage signals a water
resource crisis in Fars province. The graph of changes in cultivated area shows that from 2002 to 2020, the
total cultivated area in Fars province decreased significantly. This reduction is driven by factors including
lower rainfall, water scarcity, and economic pressures. Although there are minor year-to-year fluctuations,
the overall trend is distinctly downward. A temporary increase in cultivated area around 2018 may have
resulted from short-term improvements in rainfall or temporary policy adjustments. Analyzing these three
components together—precipitation, groundwater storage, and cultivated area—demonstrates a direct and
significant relationship. Whenever precipitation decreased (especially in 2008, 2010, and from 2014 to
2017), groundwater storage also declined, leading to a subsequent reduction in cultivated area. Furthermore,
excessive water withdrawals for agricultural and urban uses have exacerbated the water crisis, causing even
further declines in cultivation. This relationship is particularly evident during critical years such as 2010
and 2015, when sharp drops in rainfall and water availability led to corresponding sharp declines in
cultivated area.

Conclusion

The comprehensive data analysis indicates severe impacts of drought, water resource scarcity, and
mismanagement of water resources on cultivated area across various counties of Fars province. The
decrease in annual rainfall, followed by declines in both surface and groundwater resources, has made it
impossible for farmers to cultivate their lands as extensively as in the past. In many counties, including Qir
va Karzin, Shiraz, Jahrom, and Firozabad, overuse of groundwater has led to drying wells and reduced
cultivated area. With diminishing access to water, farmers have been forced to scale back agricultural
activities. This reduction in cultivated area has resulted in lower incomes and fewer employment
opportunities in rural regions. Since the majority of people in many counties of Fars province depend on
agriculture for their livelihoods, the decline in cultivated land has triggered rural outmigration and the
emptying of many villages. The results show that, with the exception of Sepidan county—which is not yet
facing an immediate crisis due to its higher rainfall relative to other parts of the province—there is still an
urgent need for sustainable water resource management, even there. In the remaining counties, excessive
pressure on groundwater resources for water extraction, combined with recurring droughts and a lack of
proper water governance, has caused many villages to lose their populations over the years, pushing rural
inhabitants toward urban centers. Without comprehensive policy interventions focused on water
conservation, alternative livelihoods, and sustainable agricultural practices, this trend of rural depopulation
and land abandonment is likely to continue and even accelerate.
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Table 1. Characteristics of the selected counties of Fars Province for the study
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Figure 1. Geographical location of Fars Province

Cou g Laidly

VYT Yeee gladlo ) (aois ol 0pdd Sl g Cl o)l il 4 bgrye (ooj sloc] Slyts ¥ IS

b 3 Jsb )3 J3ge i g omlin 45 jobolan sl o GRACE ojlgale slaosls bl Julos ol s o ol
G pue ¢ sk S0l Ol yeis domss Wlg3 oo Sy ol sl Laspo dilaie > b Slyis b a8 and o ol |y Sblogs
L aloyg LS XYeuf 1 Yoo ¥ elalo 1 o5sdy cadsl sl o 5YL Cllogs wil poed 5 (655liS (ol
ABD (05 o3 B9y Joges ) Aty SIS 1 (Sl 5V iojn slac 083 ol a5 e o Sk
S YWY Jlo by (onj05 slocl 0,685 (1alS zodgar g 00 e gy ol e 4y YooY Sl 1l o sloc]
wein) sl gl jlas 5l Gt ooliial g ((S)k il )Se sl JLsSis Lo 4 L9) cnl o)l Glisl 3. a23 00
cdl .ol 68,5 )5 e Y sb sl JluSiis yibicos i a cul Liblie §) S o)l il sl e (655L5S gl
o JlSiss b wlgy o a5 ol O oo (clnoygs oaims Lis YoV B Y+ VF jlo)bgd g ¥ode B YeeA cla Jlo 5 i
S gt YN o 13 Sy cdl ¢ ogasas . aib bdye (o ppus B)las g 6559LiS (clp Ol 5l a5l i edlitl g b

5 JSid oS5 s & Yiaasl s (2als o) ool dgpiie ailate ol 3 iej) so] B3 5 asg LB ol

oo 039 A9y 2 LSLQLA.A:)‘J)J JJ.) 4 sto)).») UT C;l.m u..u’blf



V€40 bl oY Byloud (Vo B9 c om0y (LBl pRa owige dlee 1

GRACE Groundwater Storage Change (2000 - 2023)
15

GRACE ! sjlgnlo sbodls sxe o8 ol as by po ey j RO Olpds Y UKD
Figure 2. Changes in groundwater related to Fars Province
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Figure 3. Changes in the cultivated area of Fars Province
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Annual Precipitation for Fars province Cities(2000-2023)
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Figure 4. Changes in annual precipitation of the counties of Fars Province
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Figure 5. Changes in the cultivated area of the counties of Fars Province
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Figure 6. Changes in the cultivated area of Fars Province
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