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Abstract
&OLPDWH� FKDQJH� LV� RQH� RI� WKH� PRVW� VLJQL¿FDQW� JOREDO� FKDOOHQJHV� RI� WKH���VW� FHQWXU\��ZLWK� ZLGHVSUHDG� LPSDFWV�

RQ� HFRV\VWHPV�� KXPDQ� VRFLHWLHV�� DQG� QDWXUDO� UHVRXUFHV�� 7KH� GHJUDGDWLRQ� RI� HQYLURQPHQWDO� V\VWHPV�� LQFOXGLQJ�
GHIRUHVWDWLRQ��GHVHUWL¿FDWLRQ��DQG�ORVV�RI�ELRGLYHUVLW\��LV�H[DFHUEDWHG�E\�FOLPDWH�LQGXFHG�VWUHVVHV�VXFK�DV�WHPSHUDWXUH�
LQFUHDVHV��DOWHUHG�SUHFLSLWDWLRQ�SDWWHUQV��DQG�H[WUHPH�ZHDWKHU�HYHQWV��5HPRWH�VHQVLQJ�WHFKQRORJLHV�RႇHU�DQ�HႇHFWLYH�
WRRO�IRU�PRQLWRULQJ�DQG�DVVHVVLQJ�WKHVH�FKDQJHV�RYHU�ODUJH�VSDWLDO�VFDOHV��SURYLGLQJ�FULWLFDO�GDWD�IRU�XQGHUVWDQGLQJ�
WKH�H[WHQW�DQG�G\QDPLFV�RI�HQYLURQPHQWDO�GHJUDGDWLRQ��7KLV�VWXG\�H[SORUHV�WKH�XVH�RI�UHPRWH�VHQVLQJ�WHFKQLTXHV�WR�
DVVHVV�FOLPDWH�LQGXFHG�HQYLURQPHQWDO�GHJUDGDWLRQ��IRFXVLQJ�RQ�NH\�LQGLFDWRUV�VXFK�DV�ODQG�FRYHU�FKDQJHV��YHJHWDWLRQ�
KHDOWK��DQG�VRLO�HURVLRQ��8VLQJ�VDWHOOLWH�GDWD�DQG�DGYDQFHG�LPDJH�SURFHVVLQJ�PHWKRGV��WKH�VWXG\�DQDO\]HV�WHPSRUDO�
DQG�VSDWLDO�SDWWHUQV�RI�HQYLURQPHQWDO�GHJUDGDWLRQ�DFURVV�GLYHUVH�HFRV\VWHPV��5HVXOWV�LQGLFDWH�WKDW�UHPRWH�VHQVLQJ�
SURYLGHV�DQ�LQYDOXDEOH�PHDQV�RI�WUDFNLQJ�WKH�LPSDFWV�RI�FOLPDWH�FKDQJH�RQ�WKH�HQYLURQPHQW��RႇHULQJ�NH\�LQVLJKWV�LQWR�
DUHDV�RI�KLJK�ULVN�DQG�YXOQHUDELOLW\��7KHVH�¿QGLQJV�KLJKOLJKW�WKH�SRWHQWLDO�IRU�UHPRWH�VHQVLQJ�EDVHG�ULVN�DVVHVVPHQWV�
WR�LQIRUP�SROLF\�DQG�GHFLVLRQ�PDNLQJ�DLPHG�DW�PLWLJDWLQJ�WKH�HႇHFWV�RI�FOLPDWH�LQGXFHG�GHJUDGDWLRQ�
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Introduction
The degradation of the environment due to climate change is 

a growing concern, affecting ecosystems, biodiversity, and human 
livelihoods. Climate-induced environmental degradation is a complex 
process that can involve multiple factors, including shifts in temperature, 
changes in precipitation patterns, and the increased frequency of 
extreme weather events. These changes can lead to the deterioration of 
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providing real-time data on the state of the environment, remote sensing 
can inform decision-making at local, regional, and global scales. For 
example, the identification of areas at high risk of degradation can help 
prioritize conservation efforts and guide the development of policies 
aimed at protecting vulnerable ecosystems. Remote sensing can also 
play a crucial role in monitoring the effectiveness of climate adaptation 
strategies, such as reforestation programs, soil conservation initiatives, 
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