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!"#This leads to non-introduction of any additional data uncertainty arising from subgrid variability  

Constrained Unstructured Mesh Decomposition Provides Additional Accuracy and 
Flexibility 

% of Structured grids that 
are mixed: 41.63 

% of Un-structured grids 
that are mixed: 0.0 

Thematic (Landcover) Constraint 
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Constrained Unstructured Mesh Decomposition Provides Additional Accuracy and 
Flexibility 
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Nested Decomposition 
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Semi-Discrete Finite Volume Formulation of Conservation Equations 

iV

control volume#
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Finite Volume Method ensures MASS BALANCE locally (in each control volume) and globally 
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where correspond to overland and subsurface head :#;#<# !#"#y#y#f# º#
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Semi-Discrete Finite Volume Formulation of Conservation Equations 
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where correspond to overland and subsurface head :#;#<# !#"#y#y#f# º#

Integrating over control volume  iV

Applying Gauss’s Theorem  

!!!! +"#+=
$
$

iijiji V
ss

AAV

dVQdAndAUndV
t

).().( %%% !!

Semi-Discrete form  
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Normalized Convective and 
Diffusive Flux through 
control volume faces 

Volumetric Conservative 
Scalar  },{ go !!! "

Source/Sink Flux 
per unit volume  

Finite Volume Method ensures MASS BALANCE locally (in each control volume) and globally 



!>#PIHM: Pennstate Integrated Hydrologic Model 

Large Scale Model Application Formulation 

Control Volumes (Kernels) in PIHM 
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Prismatic Kernel Linear Kernel 



43 GG
!!

!

5G
!

543
0 GGG

dt
d !!!

!!="
63

1 GG
dt
d !!

!="

3G
!

6G
!

1007653
2 FFGGGGG

dt
d !!!!!!!

++!+++="

7653 GGGG
!!!!

!++

0F
!

0F
!

1F
!

0G
!

9810
3 GGGG

dt
d !!!!

!!!="

980 GGG
!!!

!!

1G
!

2F
!

43 FF
!!

+

2F
!

4321
4 FFFG

dt
d !!!!

+++=!

1G
!

G/.+*D+H@,/#

IF+*1%/2#J1,K#

A/3%.)*%.+2#
B,/+#

C%.)*%.+2#B,/+#

C/,K#$+1.#

!L#PIHM: Pennstate Integrated Hydrologic Model 

Large Scale Model Application Formulation 
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!M#PIHM: Pennstate Integrated Hydrologic Model 

Large Scale Model Application Formulation 

Control Volumes (Kernels) in PIHM 
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River Kernel 
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