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V Climate change has resulted in several environmental challenges that 

threaten the wellbeing of humans and wildlife alike.

. 

Climate change and its environmental impacts 

V Droughts are one of the most tangible impacts of climate change as 

they affect water availability, food production, ecosystem services, and 

can potentially trigger conflicts between stakeholders.



Á As this figure shows, global temperature has increased by about 4 C over the 
past 50 years.

Á The researchers indicated that the results underscore the "need for 
immediate action" to avoid even greater warming. 

Climate change and its environmental impacts 



Á One of the most tangible environmental impacts of climate change can be 
observed in the environments of dying lakes. 

Á The 140 lakes comprising about 69% of the Earth's freshwater habitats are 
threatened by climate change (Neumannl, 2021). 

Á Changes in thermal habitats as a result of climate change can have a variety of 
significant environmental impacts on dying lakes. 

Climate change and the issue of dying lakes 



Urmia lake drought 

Play

https://upload.wikimedia.org/wikipedia/commons/c/c6/Urmia_lake_drought.gif


Climate change impacts on the lake drought 



Environmental issues resulted by the lake drought 



Salt-dust storms around the lake threats the productivity of 

farmlands and public health of the 7.3 million local inhibition



Time series land  use/cover mapping and change detection 

based on different data driven approaches (1990-2020) 



An integrated Fuzzy Object Based Image Analysis and Deep learning methods 



Object based image analysis in integration with deep learning 

techniques for LULC mapping 



Implementation of different OBIAôs features for LULC 

classification 



Satellite image and resulting object-features for a selected area in ULB, namely: a) croplands, b) GNDV of croplands, c) Orchards, d) 

GNDVI of croplands, e) dry farms; f) SWCR of dry farms; pasture and rangelands; h) NDVI of pasture and rangelands  

Implementation of different OBIAôs features for LULC 

classification 

GNDV of croplandsGNDV of croplands GNDV of orchards SWCR of dry farms NDVI of pasture  



LULC classes and their respective thresholds obtained for 

object features 



Figure 6. Subsets of LULC classes on the original satellite bands and their respective object-

features, namely: a) bare lands, b) brightness of bare lands, c) rack outcrops, d) TRI of rack 

output, e) settlement; f) NDBI of settlements; g) wetlands; h) NDWI of wetlands

Results of the LULC classification based on the FOBIA-DL

  a) ̸̷̀̀, b) ̸͉̀̀, c) 20̷ ,̷ d) 2005, e) 20 0̸, f) ̷̸̹͉ and g) ̷̷̹̹



Difference function and its respective default values for each 

category 



Dempster-Shafer Theory for spatial accuracy assessment  



Results of the spatial uncertainty analysis for the FOBIA-DL

  a) 2020, b) 2015, c) 2010, d) 2005, e) 2000, f) 1995 and g) 1990



Comparing efficiency of machine learning data-driven approaches for land use/cover 

mapping and trend analysis using Google Earth Engine: Support Vector Machine 

(SVM), Random Forest (RF) and Classification and Regression Tree (CART).



Comparing efficiency of different data driven approach 


