how these changes impact biodiversit y h drological processes, and

ecos_stem services [2]
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Introduction

Precipitation is a fundamental climatic variable that governs
the functioning of ®os stems. It determines water availabilit | for
vegetation growth, inl uences the h drological ¢ le, agects the
productivit y of both terrestrial and aquatic ecos stems.\ e impacts
of precipitation changes are diverse, ranging from altered plant growth
and species distribution to modi cations in nutrient ¢ ¢ling and
ecos stem services. With ongoing climate change leading to more
erratic precipitation patterns, understanding the spatial and temporal
distribution of rainfall is essential for managing ecos gtems and

radiation to estimate precipitation. Active sensors, such as radar and
lidar s stems, jige direct signals to measure precipitation intensit y
and disfributiorill.i ese technologies have improved the accurac yand
coverage of precipitation data, enabling researchers to better understand
the links between precipitation variabilit yand ecos stem changes.

is stud yaims to e, plore the role of remote sensing in !Tacking
precipitation pétterns and assess how changes in precipitation in uence
ecos stems. Spect call y it ¢, amines how satellite-based precipitation
data can be used to monitor shi. s in ecos stems water availabilit sand

Results

"‘ eanal gis of remote sensing data from various sources, including
TRMM, GPM, and MODIS, reveals notable trends in precipitation
variabilit y across digerent ecos stems. In tropical forests, increased
precipitation variabilit y coupled ggith altered rainfall patterns, was
observed over the past few decadeﬁ ese changes are thought tp{ge a
result of both natural variabilit yand anthropogenic climate change.!' e
variabilit yin rainfall intensit yand distribution has led to stress in forest
ecos gtems, with some regions e, periencing more frequent droughts,
which hinder plant growth and reduce biodiversit y In some areas, a
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technolog y data processing, and model development will be crucial
for improving the precision and reliabilit | of remote sensing-based
precipitation monitoring [9].

Despite these challenges, the use of remote sensing for monitoring
precipitation and its impacts on ecos stems has proven to be invaluable,
articularl \in regions where ground-based data is sparse or inaccessible.
f‘P e abilit yto track precipitation over large geographic areas and long
time periods provides impgugant insights into how climate change is
agecting ecos stems globall ! ese insights are critical for developing
eqective adaptation strategies to mitigate the impacts of changing
precipitation patterns on biodiversit | water resources, and agricultural
productivit 4[10]. i

Conclusion

Remote sensing technologies have revolutionized the wa \ we
monitor precipitation patterns and assess their impact on ecos gtems.
B y providing high-resolution, large-scale data, these techniques oser
valuable insights into the spatial and temporal variabilit yof precipitation
and its ggects on biodiversit y water availabilit y and ecos gtem
processe‘:f e ndings from this stud yunderscore the importance of
precipitation in regulating ecos gtem health and highlight the need
for integrated monitoring s gtems that combine remote sensing with
ground-based observations to improve our understanding of ecos gtem
responses to climate change. In conclusion, remote sensing techniques
oger a powerful means of tracking precipitation and understanding
its impact on ecos stems. With continued advancements in satellite
technolog yand data processing, these methods will pla yan essential
role in assessing climate-induced changes and guiding egorts to protect
and sustain ecos gtems in the face of growing environmental challenges.
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