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Wetbud is a free software package that streamlines the
production of design-scale water budgets for small
prospective wetland sites. It uses site characteristics supplied
by the user along with NOAA weather data, which it
retrieves, to generate monthly water budgets needed by
mitigation wetland designers and regulators. Applicable in a
multitude of hydrogeomorphic settings, Wetbud calculates
budgets for typical Wet, Normal, and Dry years, as well as
custom time periods, by estimating multiple sources and
losses of water for the site. In addition to (1) precipitation
falling onto the wetland, it calculates (2) groundwater influx
by using the Effective Monthly Recharge Model and Darcy’s
Law, (3) sideslope runoff using Curve Number assessments,
and (4) overbank flow into the wetland using Unit
Hydrograph simulations with different weir shapes. Wetbud
estimates losses from the proposed wetland via (1)
evapotranspiration using either Thornthwaite or Penman-
Monteith calculations, (2) groundwater seepage out using
Darcy’s Law, and (3) surface water outflow via inverts. In its
simplest (Basic) version Wetbud produces analytical solutions
to produce monthly hydrographs; the Advanced version of
Wetbud serves as a graphical user interface for the USGS
MODFLOW numerical groundwater flow model with stress
periods developed directly from the NOAA weather stations
saved in its database. Currently, Wetbud is distributed with
fourteen preloaded weather stations, all located in Virginia,
though users may develop their own weather data sets and
water budgets for anywhere in the United States. Future
work will develop weather data sets for adjacent states.

What is Wetbud?
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Where: 
Wmo = monthly recharge (ܹ݉݉ܶܧ−݉ܲ=) 
Pmo = total monthly precipitation (L) 
ETmo = total monthly evapotranspiration (L)
Wem = effective monthly recharge (L) 
n = number of prior months (1 through 24) 
D = decay factor (between 0.99 and 0.55 at intervals of 0.05)

Using the Wmo values, Wetbud calculates an Effective Monthly 
Recharge (Wem) index, which is a time-weighted sum of recharge 
from a certain number of months prior to each month for which Wem
is calculated, to estimate monthly head values for periods when no 
observations were made.

In Wetbud, Basic Models sum gains and losses 
from a multitude of options to generate monthly 
hydrographs for Wet, Normal, and Dry years, as 

well as custom time periods.

Conceptual model showing how Wetbud sums gains and losses 
to estimate water levels in a variety of wetland settings.

Wetbud is distributed with 14 pre-loaded weather stations, and 
provides users with the tools to create their own unique stations 
from NOAA GSOD and GHCN stations, or data collected in the field.
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Groundwater-IN can be 
estimated in  many 
humid-temperate 

regions using Wetbud’s
Effective Monthly 

Recharge routine and 
Darcy’s Law with about 
a year-long calibration 

period

Users can affect the 
volume of water 

available in the soil 
and in the ponded 

area behind an 
outflow weir.  

When water levels 
are below the 

ground, Wetbud 
adjusts the water 
level for specific 

yield (Sy)

Wetbud estimates 
PET using the 

weather station 
stored in a user’s 
database.  Users 

have multiple 
options for 
removing 

groundwater by 
naturally occurring 

fluxes or by 
withdrawal from a 

nearby well.

Calculations for 
overbank flow 
from Cipoletti, 

Trapezoidal, and 
broad crested 

weirs are 
programmed into 
Wetbud and can 

be customized for 
different design 

scenarios 

Wetbud provides a Graphic User Interface for Advanced Models to be solved via USGS MODFLOW

Wetbud converts fluxes derived from weather station data into 
rates and units  appropriate to the user’s groundwater flow model.

Wetbud’s Excel based grid interface allows users to vary conditions 
spatially and temporally.  Wetbud can also import elevation data from 
ASCII files to create realistic topography within the model.

(Left) Advanced Model Output

Wetbud provides several options for viewing the 
output from the numerical models.

Users can establish monitoring points at various 
locations throughout the model to quickly 
access the hydrographs for those points.

Users that have observed data, that correlate to 
monitoring points within their models, can load 
their observed head values into Wetbud and 
compare Observed and Predicted values using 
the Nash-Sutcliffe Evaluation parameter (NSE), 
and the Root Mean Square Error (RMSE, units 
match model units) to expedite model 
calibration.

(Above) Wetbud Basic Model Output

Summary
Wetbud is a beta development software package that is 
intended to make it easier for wetland designers and 
regulators to develop and evaluate water budgets for 
typical Wet, Normal, and Dry years for a variety of 
hydrogeomorphic settings.

Users that want to develop wetland water budgets for 
more complex settings can employ the USGS MODLFOW 
graphic user interface within Wetbud.

Wetbud has been tested at nine sites within Virginia and 
is distributed with 14 pre-loaded Virginia weather 
stations, though users can call upon weather data from 
any NOAA GSOD or GHCN station in the United States.

Get your Windows copy today! Visit LANDREHAB.ORG/WETBUD


