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Acticle Info Abstract
This study aims to investigate the role of vegetation cover, particularly the
Keywords: Qasr-e-Dasht gardens, in mitigating land surface temperature (LST) in the

city of Shiraz. For this purpose, MODIS MOD11A1 data from the Terra
Remote sensing; Land surface satellite, covering the period from 1 March to 31 March 2021 (11 Esfand
temperature (LST); MODIS 1399 to 11 Farvardin 1400), were extracted and analyzed in the ArcGIS
sensor; Temperature Conditior environment. Using 31 daily LST images, the Temperature Condition Index
Index (TCI) (TCI) was calculated, and the spatio-temporal temperature patterns were
evaluated. To analyze the relationship between temperature and land-use
type, the study area was classified into four main zones: Ghasrodasht
Gardens, dense urban fabric, agricultural lands, and barren lands. The results
showed that the Ghasrodasht Gardens (Zone 1) had the lowest surface
temperatures, with an average TCI value of 0.83, while the dense urban area
(Zone 11) experienced the highest thermal stress, with an average TCI of 0.25.
A comparative assessment of MODIS data with meteorological
measurements from the Bajgah and Dastgheib stations indicated high
accuracy of the satellite-derived surface temperatures. Moreover, topographic
analyses revealed a significant inverse relationship between elevation and
temperature, whereas slope had no noticeable effect. The findings underscore
the crucial role of traditional green spaces, particularly urban orchards, in
reducing ambient temperatures, improving environmental quality, and
mitigating urban heat. The results can support policymaking related to urban
planning, land-use management, and the development of climate-adaptive
infrastructure.
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Extended abstract

1-Introduction:

Urban green spaces serve as vital regulators of the local climate, contributing to cooling through
shading and evapotranspiration. Conversely, rapid urbanization and land-use change increase surface
temperatures and intensify the urban heat island (UH]I) effect. Shiraz, a densely populated metropolitan
area in southern Iran, has experienced a significant expansion of impervious surfaces alongside a
reduction in vegetated areas over recent decades. Among its key green infrastructures, the traditional
Qasr-e-Dasht Gardens serve as an important ecological buffer and thermal moderator. Remote sensing
provides efficient tools to monitor land surface temperature (LST) and investigate the influence of
vegetation on urban thermal patterns. MODIS LST products, particularly MOD11A1, offer consistent
daily temperature observations suitable for analyzing spatial-temporal changes. This study aims to
assess the role of Ghasrodasht Gardens in mitigating LST variations in Shiraz by analyzing MODIS
LST data and computing the Temperature Condition Index (TCI) over a one-month period.

2- Results

The study area was classified into four dominant land-use zones: (I) Ghasrodasht Gardens, (I1) dense
urban fabric, (111) barren lands, and (1) semi-intensive agricultural fields. Ghasrodasht Gardens (Zone
I) exhibited the most favorable thermal conditions, with a mean TCI value of 0.83, attributed to dense
vegetation and continuous irrigation. In contrast, the dense urban zone (Zone Il) displayed the highest
thermal stress, with a mean TCI of 0.25, highlighting the strong influence of impervious surfaces,
reduced evapotranspiration, and anthropogenic heat emissions.

Daily LST values for March 2021 revealed significant temporal fluctuations, ranging from a minimum
of 2.73 °C (2 March) to a maximum of 43.71 °C (31 March). Spatial mapping and statistical analysis
indicated that temperature distribution is strongly influenced by land-use type. Ghasrodasht Gardens
consistently recorded the lowest LST values, while the dense urban zone exhibited the highest
temperatures, reflecting the UHI effec. TCI values ranged from 0.199 (critical heat stress) to 1
(favorable thermal condition). The gardens demonstrated an average TCI value of 0.83 confirming
their cooling effect, while the dense urban zone recorded a mean TCI of only 0.25. Comparison with
ground-based measurements from Bajgah and Dastgheib meteorological stations showed high
consistency, validating the reliability of MODIS-derived LST. Correlation analyses revealed a
significant negative relationship between elevation and LST, with a lapse rate of approximately 0.46°C
decrease per 100 meters. Slope showed minimal impact on temperature variations. Collectively, these
results emphasize the role of vegetation cover and land-use patterns in shaping the thermal
environment of Shiraz. These findings emphasize the crucial role of traditional urban orchards such as
Ghasrodasht in reducing surface temperature, improving environmental quality, and enhancing climate
resilience. The results can support land-use planning, conservation of urban green infrastructure, and
evidence-based urban heat mitigation strategies.
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3- Conclusion

This study demonstrates the substantial cooling effect of Ghasrodasht Gardens in moderating urban
surface temperatures in Shiraz. Spatial-temporal analysis of MODIS LST data and the TCI index
confirms that densely vegetated areas significantly reduce thermal stress compared to dense urban
structures and barren lands. The strong agreement between MODIS-derived LST and meteorological
station data reinforces the applicability of satellite-based thermal monitoring for environmental
assessment.

The results highlight the strategic importance of preserving and restoring traditional urban orchards
and expanding vegetated areas as effective measures to mitigating UHI effect, enhancing thermal
comfort, and supporting sustainable urban planning decisions. Future include multi-temporal datasets
and additional indices such as the Vegetation Health Index (VHI) to examine long-term thermal
dynamics and drought interactions.
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24 1679 1441647650 25.9 37.8 11.9 321 1.9 53974.4
25 1017 873231483 204 295 9.0 255 1.7 25964.2
26 1679 1441647650 24.6 353 10.7 30.5 2 51255.5
27 1679 1441647650 20.7 36.4 15.7 29.2 2.5 49188.7
28 1679 1441647650 24.3 375 13.2 30.7 2.3 51622.4
29 1679 1441647650 23.6 43.3 19.7 33.7 2.9 56601.8
30 1673 1436495842 245 354 10.9 314 15 52656.6
31 1679 1441647650 285 43.7 15.2 35.9 2.3 60361
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