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Evapotranspiration (ET) is a vital component of the hydrological cycle, highly sensitive Peninsular India
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to climatic variability and atmospheric demand. This study investigates the long-term e
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Southern Peninsular India during the period 2000-2023. ET data from the GLDAS
model was analysed+ alongside air temperature, precipitation, wind speed, solar
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radiation, and vapor pressure deficit (VPD) sourced from ERAS and IMD datasets. The | =« cyapotranspiratior e chance ol ﬂ ot e v e
Mann-Kendall trend test and Sen’s slope estimator were applied to detect trends, while e . e gl

Pearson correlation analysis was used to assess the association between ET and ™ e |

meteorological drivers. The results indicate a statistically significant increasing trend In Dol S — 2023 % End of study period

ET across large parts of the region, particularly during the pre-monsoon and post- i Lo Siong s |

monsoon seasons. Air temperature and VPD showed strong positive correlations with e desicaton

ET (r > 0.6), highlighting the increasing atmospheric demand as a dominant driver. -

Precipitation trends were spatially inconsistent, with notable declines in some districts,

suggesting that ET rise Is Increasingly driven by evaporative demand rather than
moisture supply. Wind speed exhibited a declining trend over the study period,
potentially offsetting ET Increases In some zones. Solar radiation showed minor
Interannual variability but contributed to seasonal ET dynamics. These findings suggest
a growing divergence between ET and precipitation patterns, with important research scope ranges from single to multi-parameter analysis.

Implications for water balance, crop water requirements, and drought preparedness In snge ,

Southern Peninsular India. The study underscores the need to integrate evolving ET .
trends Into regional water management and climate adaptation strategies to ensure el
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KeyWOI’dS L b AN )

Evapotranspiration, Trend Analysis, Vapor Pressure Deficit, Climate Change, Southern panae Neraion cambnaton °
Peninsular India, GLDAS, ERA5, Meteorological Parameters.

Exploration

u
I I l t r t I I I Short-Term Simplistic Combined Multi- Lacks long-term Fais to capture
Regional Trend Analysis Satellite/Ground Parameter climate analysis subtle variafions

. Ignores land-

Studies . Data Assessment atmosphere
Fails to capture feedbacks
> > Focuses on Lacks long-term, subtlg c!lmate Offers Combines multiple
L S S varia tions . o
W h Eva ot ra n S I rat I o n? individual climatic multi-decadal comprehensive climatic factors
) factors analyses spatial analysis effectively
a TEM HUM 5S0

008 T 2 ) :) climate

Methodology

Rainfall \ / Wind Speed
" Variable Temp.Res. | Spat.R | Period of End Date
Temperature % Net Solar
Data Sources (2000-2023):

Radiation o
; /' \ soil Evapotrans mm/ GLDAS https://giovanni.gsfc.nasa.gov/giovanni/ Monthly  0.25 2000-2023 2023 12- « ET & Soil Moisture - GLDAS Noah LSM V2.1 (0.25°).

Faw e Vepetari
_________ ” cpgetation g molsture - https://disc.gsfc.nasa.gov/datacollectio e Rainfall > IMD gridded dataset (0.25°)
, ~ ' n/GLDAS_NOAH025_M_V2.1.html ' '

piration day Model

" (change/year). climate-sensitive
Radiation = m-2 ets/reanalysis-era5-single-levels- 31 \\ zonal statistics. / \ / \ hotspots /
monthly-means?tab=download :

Soil Moisture Vapor Pressure . : —  Temperature, Wind Speed, Net Solar Radiation (NSR), VPD = ERAS reanalysis (0.25°).
s ‘ .\D\'l ‘ LAl - l()cm l(l-l(km ‘ A0- I(X)cm 100-200¢m
Deficit (VPD) : : af .
Temperatu Kelvi ERAS5 https://cds.climate.copernicus.eu/datas Monthly  0.25°  2000-2023 2023-12- Processin g:
re n ets/reanalysis-era5-single-levels- 31 *
Evapotranspiration Dynamics and Drivers monthly-means?tab=download - Da;c)azl?sarmonlzed to monthly, seasonal (DJF, MAM, JJAS, ON), and annual scales
at 0.25°.
Solar Radiation t Rainfall mm IMD :;tirr)‘sf;llflr::pﬁ:tzgi\;ltrz::mpg/Grlddata/ Monthly 0.1 2000-2023 ;(1)23-12- - Wind Speed = derived from u10 & v10 components.
Rising Air Temperatures ET A - ' * VPD - calculated from ERA5 near-surface temperature & humidity fields.
Temperature t
I —— W d t ) ) ET Soil m3/  GLDAS https://giovanni.gsfc.nasa.gov/giovanni/ Monthly 0.25° 2000-2023 2023-12-
| i 3
n ET ' Moisture m e https://disc.gsfc.nasa.gov/datacollectio 31
n/GLDAS_NOAH025_M_V2.1.html
Vegetation Stress
Wind m/se ERAS5 https://cds.climate.copernicus.eu/datas Monthly 0.25°  2000-2023 2023-12- / . i \ N 0 b.l. t \\
TR R o A Speed c ets/reanalysis-era5-single-levels- 31 Spatlal AnalySIS: Trend AnalyS|S ariability
| fetes oo ey oot v | montily-meanssisbdownioad * IDW interpolation in Mann—Kendall test > Assessment:
_ — ArcGIS for rainfall & dentifi ; » Standard Deviation
Rainfall Variability Vapor hPa ERA 5 https://cds.climate.copernicus.eu/datas Monthly  0.25° 2000-2023 2023-12- temperature Identities monotonic (SD) - interannual
| e ST ool mosve e | Pressure ets/reanalysis-eras-single-levels- 31 variability. trends. : variability.
I Deficit monthly-means?tab=download e State-wise and * Sen’s slope estimator « Coefficient of
ind Spee - - .
) (VPD) (humidity) , — quantifies trend Variation (CV) >
Affects ET through turbulent transfer of vapor re |Ona| SO Uthern o
g . s
. : magnitude relative variability &
- Net Solar M!J ERA 5 https://cds.climate.copernicus.eu/datas Monthly  0.25°  2000-2023 2023-12- Peninsular India)

Research Overview Objectives Study Area

E Seasonal and Annual 75 F 80° 85° E 70° E 80° E 90° E / \
@ Variability ’
and its

‘lh n Peninsular Idinox India
; H@ Long-Term Trends 27
multiparameter 150 N
Assessment over i
Southern Peninsular (\ Spatial Distribution g
. . Analysis 5
india ’”@ y K

/ 10° N
\_M Intra-Annual Variations
]

Evapotranspiration Trends in Southern Peninsular India

Evapotranspiration Trends and Influencing Factors in India

207 N+

Fig. 1. (a) Location map of Southern Peninsular
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U Located south of Vindhya—Satpura ranges;
bounded by Arabian Sea (W), Bay of Bengal

(E), Indian Ocean (S).

O Covers Andhra Pradesh, Telangana

L20° N Karnataka, Tamil Nadu, and Kerala.

U Features diverse topography: coastal plains,
Western & Eastern Ghats, major river basins.

O Climatically significant: influences Indian
monsoon and seasonal rainfall patterns.

O Hydrologically impartant for agriculture,
water resources, and ecosystem
sustainability.
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Fig. 2 lllustrates the seasonal spatial variability of key hydro-meteorological variables across Southern Peninsular India during the Fig. 3. Presents the spatial trends of key hydro-meteorological variables across Peninsular India for the period 2000-2023. Row 1 cloudiness and high humidity. ET is water-abundant but energy-limited, energy Con_dltlorls make ET relatively stable and balanced, with coastal
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