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Introduction

• Perched aquifer forming above a relatively impervious soil layer 
plays a major role in hillslope hydrology. 

 Transmits subsurface flow laterally through the hillslope.
 Controls soil saturation as the perched water table 

approaches the surface.
 Provides water for plant use.
 Influences biogeochemical transformations related to 

saturated conditions in soils. 



SWAT-Hillslope

Idealized hillslope profile according to SD approach. Water table 
saturates location 1, intersects the root zone at location 2, and is 
below the root zone at location 3.



SWAT-Hillslope
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Moisture Storage Capacity distribution functions commonly used in saturation-excess 
runoff models. Af (x-axis) is fraction of area of watershed with normalized storage 
capacity less than or equal to corresponding y-axis value. a) based on TOPMODEL 
topographic index. b) Pareto distributions with b=0.1, 1, and 10. c) based on USDA Curve 
number equation. D) empirical distribution as in AWBM model.



Approach

• Uses variable bucket approach for modeling soil water storage 
capacity

• Up to 10 subareas (wetness classes) of increasing capacity 
(represent the parameterization of storage capacity districution
for the catchment)

• Basic wetness classification scheme: 1) perennial stream channel; 
2) perennial wetland; 3) seasonally saturated wetlands; 4) 
intermittent saturated ares; 5) rarely or never saturated areas



SWAT-Hillslope

a) b)

Varying water capacity distribution functions for different combinations of 
catchment wetness classes. a)catchment dominated by dry or intermittently 
saturated areas – storage capacity distribution like Topmodel.  b)catchment 
dominated by perennial wetlands – storage capacity distribution like pareto
distribution (b>1) or USDA CN equation.



SWAT-Hillslope

Parameters added to SWAT



Model Parameter changed in basin file
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Time Scale NSE R2

Daily 0.67 0.68 

Monthly 0.83 0.86
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Streamflow Simulations



0

10

20

30

40

50

60

70

80

1
1

0
3

2
0

5
3

0
7

4
0

9
5

1
1

6
1

3
7

1
5

8
1

7
9

1
9

1
0

2
1

1
1

2
3

1
2

2
5

1
3

2
7

1
4

2
9

1
5

3
1

1
6

3
3

1
7

3
5

1
8

3
7

1
9

3
9

2
0

4
1

2
1

4
3

2
2

4
5

2
3

4
7

2
4

4
9

2
5

5
1

2
6

5
3

2
7

5
5

2
8

5
7

2
9

5
9

3
0

6
1

3
1

6
3

3
2

6
5

3
3

6
7

3
4

6
9

3
5

7
1

3
6

7
3

3
7

7
5

3
8

7
7

3
9

7
9

4
0

8
1

4
1

8
3

4
2

8
5

4
3

8
7

4
4

8
9

4
5

9
1

4
6

9
3

4
7

9
5

4
8

9
7

4
9

9
9

5
1

0
1

5
2

0
3

5
3

0
5

5
4

0
7ST

R
EA

M
FL

O
W

 M
M

 H
2

0
/D

A
Y

DAY

Daily Q for 5 wetness classes
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Streamflow Simulations



Streamflow Simulations
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More Studies?

range of  watersheds that have variable source 
hydrology
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