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F e w  c o m p a r a t i v e  s t u d i e s  o n  m u l t i p l e  b o o s t i n g  m o d e l s

L o w  f o c u s  o n  e x p l a i n a b i l i t y  —  m o s t  s t u d i e s  p r i o r i t i z e  a c c u r a c y  o v e r  
u n d e r s t a n d i n g  v a r i a b l e  r o l e s .
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R e s e a r c h  G a p s

A I / M L  t e c h n i q u e s  ( e . g . ,  A N N ,  D T )  o f f e r  a  p r o m i s i n g  
s o l u t i o n :

 H a n d l e  c o m p l e x ,  n o n - l i n e a r  r e l a t i o n s h i p s
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I n  t h e  U p p e r  D râ a  B a s i n ,  i r r e g u l a r  a n d  i n t e n s e  r a i n f a l l  e v e n t s  i n  s e m i - a r i d  r e g i o n s  g r e a t l y  
i n c r e a s e  f l o o d  v u l n e r a b i l i t y .

F l o o d s  c a u s e  m a j o r  s o c i o - e c o n o m i c  a n d  e n v i r o n m e n t a l  l o s s e s ,  j u s t i f y i n g  t h e  n e e d  t o  
i m p r o v e  f l o o d  s u s c e p t i b i l i t y  m a p p i n g .

I n t e g r a t i n g  m a c h i n e  l e a r n i n g  ( M L )  w i t h  G I S  a n d  r e m o t e  s e n s i n g  e n h a n c e s  f l o o d  p r e d i c t i o n  
a n d  m a p p i n g  c a p a b i l i t i e s .
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Ten condit ioning factors were  s tandardized for balanced model training,  while  the f lood inventory 
from the basin agency and our f ield vis i ts  ensured the spat ial  rel iabi l i ty of events  used for model 
cal ibrat ion and val idat ion .

F i g u r e  1 .  F l o w  c h a r t  o f  th e  m e th o d o l o g i c a l  f r a m e w o r k  i m p l em en te d  i n  t h i s  s t u d y .
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L o c a l i z a t i o n  o f  o u r  b a s i n   



M O D E L  E V A L U A T I O N

T a b l e  1  P e r f o r m a n c e  o f  t h e  T e s t e d  B o o s t i n g  M o d e l s

R E S U L T S

Model ML MSE RMSE Exactitude (%) F1-score AUC

(XGBT) ≈0.09 ≈0.30 ≈90 ≈0.76 ≈0.80

(LBT) ≈0.09 ≈0.30 ≈90 ≈0.75 ≈0.80

(CATBT) >0.10 >0.31 <88 ≈0.70 ≈0.78

(HGBT) 0.068 0.262 93.1 0.8 0.833

(RF) >0.11 >0.33 <85 ≈0.65 ≈0.75

(ADBT) >0.11 >0.33 <85 ≈0.65 ≈0.75

Histogram-
Based
Gradient 
Boosting
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F ig u r e  2 .  F lo o d  s u s c e pt i b i l i t y  m a p pi n g  i n  t h e  U p pe r  
D r a a  B a s in  u s in g  th e  H G B T  m o d e l ,  v a l id a t ed  b y  f i e l d  
o b s e r v a t io n s .  
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