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Webinar Logistics

• During the webinar, you may submit a 
question by typing into the Enter a 
question for staff box and clicking the Send
button. Staff will read and answer these 
questions as time allows.

• Please complete the survey questions at 
the end of the webinar.  Your feedback is 
important to us!

• Presentation slides from this webinar will be available to download 
within about a week or two at: http://epa.gov/hawqs

• Attendees will be in listen-only mode (muted) throughout today’s 
webinar.
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TOPICS FOR TODAY’S WEBCAST

 HAWQS Beta Background
 Using HAWQS 

 Registration, User Guide, Getting Help
 SWAT and HAWQS
 Starting and completing a project and scenarios
 Inputs and Outputs

 Use Case Example – Maumee River Basin
 HAWQS Next Steps
 Where to go for Help
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POLL QUESTION #1
 Who runs your water quality models?

 Yourself – you’re a water quality modeling 
professional.

 A colleague who is a water quality modeling 
professional

 Contractor/consultant
 Others
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POLL QUESTION #2
 Which WQ Models do you use for your projects?

 WASP 
 SPARROW
 BASINS
 SWAT
 OTHER
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POLL QUESTION #3
 Which area of modeling are you involved in?

 Stormwater
 TMDL
 Climate Change
 Agriculture
 Other
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HAWQS BACKGROUND

 Conceived by an EPA Cross-Office Planning 
Committee in 2005

 Solicited input from a diverse group during a 
workshop

 Key themes the Committee/Workshop considered:
 Impact from regional and national scale policies and 

programs
 National or large scale economic benefit assessment

 Full scale development began in 2010
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HAWQS BACKGROUND (CONT.)

 Original themes evolved into the current web-based 
beta Version of HAWQS

 2015 – EPA-sponsored peer review:
 Douglas C. Beyerlein. P.E., WRE (Consultant) 
 Kaye L. Brubaker, Ph.D., University of Maryland
 Timothy Randhir, Ph.D., University of Massachusetts 

Amherst.
 2016 – Addressed peer review comments and other 

enhancements
 HAWQS Beta released on June 16, 2016
 Future releases will integrate additional features and re-

visit remaining peer review comments
 Formal release of Version 1.0 planned sometime in late 

2016 early 2017 8
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HAWQS HOMEPAGE (HTTPS://EPAHAWQS.TAMU.EDU/)
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REGISTERING FOR HAWQS
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REGISTERING FOR HAWQS
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Once registration 
information is complete, the 
HAWQS Administrator will 
approve/deny request.

Beta testing interest?
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HAWQS USER GUIDE
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https://epahawqs.tamu.edu/
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HELP IN HAWQS Selected SWAT model 
Documentation

HAWQS methodology, input 
and database documentation



hawqs@epa.gov

OVERVIEW OF THE HAWQS MODELING PROCESS
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The entire project can 
be downloaded to local 

hard drive and used 
with SWAT editor
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SWAT – THE MODEL BEHIND HAWQS
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 SWAT
 In use for more than 25 years 

and 2,700 peer reviewed 
publications

 Requires specific information 
about weather, soil 
properties, topography, 
vegetation, land management

 Physical processes associated 
with water movement, 
sediment movement, crop 
growth, and nutrient cycling 
are directly modeled. 

 Aggregation of outputs 
(stream flow, pollutants) 
across large scales (e.g., 
Mississippi River Basin) both 
spatial and temporal
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WHY USE HAWQS?
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 Interactive web-based/cloud based applications;
 Can be accessed with any platform/browser;
 No GIS software necessary;
 No need for the user to update to the latest version of 

SWAT;
 Pre-loaded input data at three spatial resolutions (8, 

10 and 12 digit watersheds) to reduce manual 
processing of input data;

 Output data in standardized charts and tables;
 Store baseline model simulation and then the “what-

if” simulations in a central database; 
 Download projects to desktop for more complex 

analysis;
 Many users can collaborate on a single project in 

future versions.
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HAWQS INPUTS
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HAWQS PROJECT INTERFACE
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Users are provide a listing of all of their 
projects.

Projects can be archived or 
permanently deleted.

HAWQS navigation 
panel
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HAWQS PROJECT INTERFACE
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Click here to launch a new project.  A HAWQS 
Project consists of:
• Input data files
• Scenarios
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CREATE PROJECT – SELECT A WATERSHED
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HAWQS interface 
navigation using this link 
from any of the current 
menu to any previous menu
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CREATE PROJECT – SELECT A WATERSHED
AND SUB-BASINS
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Hover over a subbasin to 
see its HUC number, area, 
elevation, and coordinates.

Selected watershed.
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CREATE PROJECT – WATERSHEDS AND SUB-
BASINS SELECTED

22

Watershed in dark green, sub-basins in 
lighter green color. Light yellow are other 
watersheds nearby but not part of the 
selected watershed for modeling
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CREATE PROJECT – WATERSHEDS AND SUB-
BASINS SELECTED
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1 – create a 
name for the 
project.

2 – watershed routing can be 
changed – but not recommended.

3 – Simulations 
can be done at 
the HUC8, 10, or 
12 resolutions.
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PROJECT SUMMARY
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2 – set HRUs

3 – create a 
scenario

4 – download 
project files

5 – upload and 
store project 
related docs

6 – report and track 
HAWQS system errors

1 – watershed 
summary
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PROJECT SUMMARY - WATERSHED
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Hover over a subbasin to 
view its HUC number, area, 
elevation, and coordinates

View SWAT 
designated IDs and 
corresponding HUC 
numbers

Metadata includes 
all input data 
changes for each 
scenario in your 
project
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SET PROJECT HRUS

26

Setting HRUs eliminates minor land uses, soils, and slopes in order to 
reduce the number of HRUs in your project to improve SWAT model run 
time. Threshold can be set by % of 

land use, soil and slope or 
by area

Hover over to get the full 
description of the land use
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SET HRUS - RESULTS
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CREATE SCENARIO
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By default, we set the 
simulation dates and warm-up 
years to a short time period to 
save server resources. A more 
realistic model run time will 
span 10-20 years with 5-10 
years of model warm-up. The 
weather data available from 
1960-2010

As the SWAT Model is 
updated, users may choose 
which version to run. Existing 
scenarios will not be updated 
unless the user requests it from 
the edit screen.

User can choose SWAT 
output frequency as daily, 
monthly or annual. Some of 
the output analysis tools 
will work with only daily 
output.
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SCENARIO SUMMARY PAGE
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Menus to customize various 
inputs to the SWAT model 
(explained in the 
subsequent slides)

Select tasks to be performed 
such as write SWAT input 
files, create SWAT editor 
tables, Run the SWAT 
model, Process SWAT 
outputs for visualization, 
Zip and download the 
project files for use at the 
user desktop
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CUSTOMIZE SWAT INPUT – BASIN INPUT
DATA

30

Basin wide input data such 
as water balance, surface 
runoff, nutrient cycling and 
reach data can be edited in 
this screen. The interface 
shows what is the default 
value in the model, typical 
range for the variable based 
on the literature and what 
is the value used by the 
model for this project which 
can be edited further by the 
user



hawqs@epa.gov

CUSTOMIZE SWAT INPUT – FERTILIZERS
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Nutrients 
concentration can be 
modified in the 
fertilizer and manure 
data to run scenarios
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CUSTOMIZE SWAT INPUT – NUTRIENT
EFFICIENCY

32Nutrients efficiency can 
be changed in the 
fertilizer run scenarios
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CUSTOMIZE SWAT INPUT – URBAN INPUT
DATA
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To update the urban 
land use properties 
such as 
pervious/impervious 
cover, N and P 
concentration loading 
can be modified to run 
urban land use 
scenarios



hawqs@epa.gov

CUSTOMIZE SWAT INPUT – LAND USE
UPDATE
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To update the land use the HAWQS 
menu provides listing of HRUs in 
the watershed being modeled along 
with sample input file for formatting 
the land use change scenarios and 
upload the same.
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CUSTOMIZE SWAT INPUT – CLIMATE
CHANGE SCENARIOS
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This interface 
helps to choose 
a climate 
change model (9 
GCM models 
are available), 
select time 
period of future 
simulation, and 
climate change 
scenarios. (in 
addition more 
reading 
resources are 
linked to learn 
more about 
various GCM 
models
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CUSTOMIZE SWAT INPUT – CLIMATE
SENSITIVITY/VARIABILITY ANALYSIS

36

Here climate 
sensitivity 
analysis can be 
performed by 
adjusting 
precipitation 
and 
temperature 
values by 
subbasin and by 
month
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CUSTOMIZE SWAT INPUT – CLIMATE
SENSITIVITY/VARIABILITY ANALYSIS
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This screen 
shows how the 
user can apply 
the change in 
climate 
variables by all 
or selected 
subbasins and 
all or selected 
months
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CUSTOMIZE SWAT INPUT – WEATHER
GENERATOR

38
This menu allows to customize weather 
generator variables by subbasin and by 
month
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CUSTOMIZE SWAT INPUT – CURVE
NUMBER

39
This menu allows to change SCS CN 
variable in the model by subbasin and by 
land use, soils and slope
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CUSTOMIZE SWAT INPUT – CURVE
NUMBER – SAVED CHANGES TABLE
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Once the inputs are modified the screen shows what 
HRUs in what subbasin will be affected and also 
allows to download the changes as a CSV file for user 
reference



hawqs@epa.gov

CUSTOMIZE SWAT INPUT – SEDIMENT
ROUTING METHOD
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CUSTOMIZE SWAT INPUT – POINT
SOURCE

42

User can update 
point source inputs 
in the HAWQS 
system. This menu 
provides sample 
file format of 
constant, daily, 
monthly or annual 
point source 
loadings by 
subbasin. Once the 
file is prepared on 
the desktop in a 
CSV format and zip 
them, the zipped 
file can be 
uploaded to be used 
as a point source 
scenario input in 
HAWQS



hawqs@epa.gov

CUSTOMIZE SWAT INPUT – PRINT
VARIABLES

43

User can 
select up 
to 20 
variables 
for each 
of the 
model 
output, if 
none 
selected 
all SWAT 
output 
variables 
will be 
printed
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CUSTOMIZE SWAT INPUT – PRINT HRUS

44

User can select up to 20 HRUs, if none selected all HRU outputs will be 
printed
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SCENARIO SUMMARY – RUN TASKS

45

When you are done modifying SWAT inputs for a summary, select 
tasks to run: 

Click on the “Time estimate” to get a rough 
idea on how long will it take the simulation 
based on number of hrus, number of years 
and output frequency request setup in the 
model
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SCENARIO SUMMARY – OUTPUT DATA
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Here user can download summary input and output files, view summary 
charts of hydrology and sediment by month and select to analyze the reach 
outputs. In addition the SWAT_check program can be run online to 
diagnose any issues with SWAT model inputs
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SWAT OUTPUT ANALYSIS – OUTPUT
SUMMARY CHARTS
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SWAT OUTPUT ANALYSIS – OUTPUT
REACH

48

Generate charts of SWAT 
reach output by subbasin. 
Available statistics are:

• Load/Flow Duration Curve
• Average
• Maximum
• Minimum
• Exceedances
• Percentile
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SWAT OUTPUT ANALYSIS – OUTPUT
REACH
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SWAT OUTPUT ANALYSIS – OUTPUT
REACH
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SWAT OUTPUT ANALYSIS – OUTPUT
REACH
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SWAT OUTPUT ANALYSIS – SWAT 
CHECK

52

SWAT Check reads 
model output from a 
SWAT project and 
performs many simple 
checks to identify 
potential model 
problems. The intended 
purpose of this program 
is to identify model 
problems early in the 
modeling process
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METADATA

53

Metadata keeps tracks of all inputs and 
changes in inputs for default and all 
the scenario runs
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HAWQS - CALIBRATION
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 Monthly calibration 
for flow, sediment, 
Total N and P were 
performed on selected 
sites at the 8-digit 
basin for the 
available data

 The calibrated 
parameters were 
extended to other 10 
and 12 digit basin 
scales

 Calibration is a continuous 
process as more data 
becomes available and from 
current and prospective 
users
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USE CASE EXAMPLE: MAUMEE RIVER
BASIN
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USE CASE EXAMPLE: MAUMEE RIVER
BASIN
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USE CASE EXAMPLE: MAUMEE RIVER
BASIN – SET HRUS
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USE CASE EXAMPLE: MAUMEE RIVER
BASIN – SET HRUS
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USE CASE EXAMPLE: MAUMEE RIVER BASIN –
CREATE DEFAULT (BASELINE) SCENARIO
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USE CASE EXAMPLE: MAUMEE RIVER
BASIN – RUN SCENARIO TASKS
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USE CASE EXAMPLE: MAUMEE RIVER
BASIN – VISUALIZING OUTPUT
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USE CASE EXAMPLE: MAUMEE RIVER
BASIN – CLIMATE CHANGE SCENARIO

62



hawqs@epa.gov

USE CASE EXAMPLE: MAUMEE RIVER
BASIN – VISUALIZING OUTPUT
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Baseline model

Climate Change 
Scenario model



hawqs@epa.gov

USE CASE EXAMPLE: MAUMEE RIVER
BASIN – VISUALIZING OUTPUT
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Baseline model

Climate Change 
Scenario model
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HAWQS – NEXT STEPS

65

 Identify and engage prospective users of HAWQS;
 Further enhance HAWQS interfaces;
 Improve output visualization tools including mapping 

the results, comparing multiple scenarios for a project;
 Enhance project-level sharing and collaboration;
 Add CMIP5 climate change models and scenarios;
 Improve water temperature model;
 Selectively update and analyze input data (e.g., 

atmospheric deposition and point sources)
 Improve agricultural inputs such as SSURGO soils and 

crop management
 Enhance uncertainty analysis on model outputs 

stemming from model input parameters.
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POLL QUESTION #4
 Based on what you know about HAWQS now, do 

you envision using HAWQS to support any 
current or future water quality modeling work?

 Yes
 No
 Maybe
 Do not know at this time
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QUESTIONS
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