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Challenge for Earth System Models (ESMs): To 

capture physical sub-grid scale variability without 

excessive computational cost.
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1 .
D O M I N A N T

C O M P O S I T E

Region with larger area 
determines attribute.

2 . Average value: composite 
homogeneous field. 

T I L I N G

3 . • Partition into smaller units.  
• Independent model 
calculations
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T I L I N G

V1 … Vn
K means 

clustering
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H Y D R O B L O C K S  
L S M
• Interacting Hydrological 

Response Units (HRUs). 
• 3-stage tiling scheme (3 

parameters). 
- K: Large scale 

heterogeneity (↑; +HRUS). 
- N: Height discretization (↓; 

+HRUS). 
- P: Small scale 

heterogeneity (↑; +HRUS).
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C O N V E R G E N C E

# HRUs

σSH2(W2/m4)

Comp. cost

Accuracy
+
+
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H (W/m2)
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C O N V E R G E N C E  
M E T R I C

• Significantly different 
spatial features of fields. 

•  is not enough 
• Empirical spatial 

covariance function1 (Q):  
- Allows for evaluation of 

spatial structure.

σ2

1 https://doi.org/10.5194/egusphere-egu21-14039 
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2.
1 ’ 0 0 0 , 0 0 0  
s y n t h e t i c  
s i m u l a t i o n s
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- ~81,000 HRUs 

- 3 metrics: 1-R2, , MAXDΔA

3.
C o m p a r e  t o  “ f u l l y  
d i s t r i b u t e d ”  
s i m u l a t i o n

4.
M u l t i -
o b j e c t i v e  
o p t i m i z a t i o n

- ~1,500 HB simulations. 
- Output: Covariance 

functions (SMC, SH, LH, 
and RO).
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MAXD
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ΔA
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W H A T ’ S  N E X T ?

U s e  o f  m o r e  c o m p l e x  
( r e s t r i c t i v e )  
a p p r o a c h e s  t o  o b t a i n  
t h e  P a r e t o  f r o n t .

1.
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E v a l u a t e  t h e  i n f l u e n c e  
o f  t h e  c o v a r i a t e s  u s e d  
f o r  c l u s t e r i n g  o n  t h e  
c o n v e r g e n c e  p a t t e r n .

2.

Te s t  c o n v e r g e n c e  o n  
s m a l l e r  t i m e  s c a l e s .  
C u r r e n t l y :  a n n u a l  

3. G e n e r a l i z e  m e t h o d :  
C O N U S .  M o r e  s i t e s .4.


