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Piedmont wetlands are the interface between 
uplands,  groundwater, and surface water 



Water Inflows and Outflows 



Basic model computes a monthly water 
balance.   

• Assumes “level-pool” routing 
• All inputs and outputs are summed for the month as depth 

over the wetland 
• Any excess water is removed from the calculations 





Precipitation is simply added to the 
wetland from the weather station data 

• Basic – total monthly precipitation 
• Advanced – Daily total is added to highest cell with water 



Precipitation is simply added to the 
wetland from the weather station data 



Inflows can be surface or ground water 



Surface water inflows can 
be runoff from the wetland 
watershed or overbank 
flows from an adjacent 
stream. 



Hillslope runoff is computed using the 
NRCS curve number equation. 

Wetbud assumes all of the “precipitation excess” enters the wetland each day – there is 
no flow routing or hydrograph generation for inflows from the wetland watershed. 
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where  Q = actual runoff (inches) 
  P = actual rainfall (inches) 
  S = potential maximum retention 
    after runoff begins (inches); 
  Ia = initial abstraction =  
    interception plus infiltration  
    during early parts of the  
    storm plus surface depression 
    storage = 0.2S (inches) 
  CN = runoff curve number  
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Overbank flows are determined using 
three steps: 

1. Compute a daily stream hydrograph using 24-hr precipitation 
and NRCS dimensionless unit hydrograph or import stream 
discharge as a time series file 

2. Check to see if water in the stream is high enough to overflow 
into the wetland 

3. Calculate amount of water that enters wetland from that 24-hr 
storm event 
 
 



Overbank Step 1:  Use NRCS DUH 



Overbank Step 1:  Calculate stream watershed 
time to peak and unit peak runoff (1 in./day) 
as part of the overall project 



Time to peak is the sum of the travel times 
as sheet flow, shallow concentrated flow, 
and concentrated channel flow 

Compute flow velocities and divide flow length by the velocity. 



Choose the longest flow path 



Overbank Step 1:  Multiply DUH by 
watershed Tp and 1 in. qp to determine the 
stream watershed unit hydrograph 

To develop a hydrograph 
each day, multiple the unit 
hydrograph flow (for 1 in. of 
precipitation excess) by the 
total precipitation excess for 
that day. 



The stream overbank flow routine assumes 
there is an inflow weir or channel constructed 
in the wetland berm. 

If there is no inflow structure, the entire berm can be modeled as a broad-crested weir. 





Overbank Step 2:  Check to see if water in the 
stream is high enough to overflow into the 
wetland 
 



Overbank Step 2:  Check to see if water in the 
stream is high enough to overflow into the 
wetland 
 

a. Calculate water 
depth in stream 
 

b. Add water depth 
to stream bed 
elevation 
 

c. Compare water 
depth to inflow 
structure 
elevation 



Overbank Step 3: Calculate amount of water 
that enters wetland from that 24-hr storm 
event  
 



The depth of water above the inflow 
structure (hydraulic head, h) 
determines the inflow rate. 



Caution:  The overbank flow routine includes 
only a single watershed and NO STRUCTURES 

If the stream watershed is more than a few hundred acres or if there are significant structures in 
the watershed, use HEC-HMS or similar program and import stream discharge. 



Water Inflows and Outflows 



Evapotranspiration is computed using 
Thornthwaite or Penman-Monteith 

• Basic – total monthly ET 
• Advanced – specify layer from which to remove water daily 



Evapotranspiration is computed using 
Thornthwaite or Penman-Monteith 



Outflow assumed to occur through a weir 





In the Basic Model, water greater than the 
“weir depth” is lost from the wetland as 
outflow each month. 
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In the Basic Model, water greater than the 
“weir depth” is lost from the wetland as 
outflow each month. 



In the Basic Model, groundwater is lost 
to seepage at a constant rate. 



Questions? 
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