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Approach - SPARROW Water-Quality Model -

SPAtially Referenced Regression on Watershed Attributes
http://water.usgs.gov/nawqa/sparrow
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MO/MSSP SPARROW Model Calibration

One Source: 2002 Point (WWTP) TN inputs, kg One Land-to-Water Delivery: Tile Drains
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Delivered Incremental Yields
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Ranking of State Contributions to the Gulf of Mexico from the MARB
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Ranking of State Contributions to the Gulf of Mexico from
the MARB
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Regional Models part of the NAWQA Program

MRB SPARROW
Lead Scientists
Coordinator — Steve Preston

‘ Robertson & Saad, WI \

All Published in 2011 in JAWRA




Distribution in Incremental Phosphorus Yields
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Relative Importance of Various Phosphorus Sources —
Spatially Explicit

Percent of
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Incremental
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Robertson and Saad, 2011



Binational SPARROW Model for the Upper Midwest
“Mid-Continental” SPARROW Model
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Methods to demonstrate results and
help guide decisions > Nutrient
Reduction Strategies

1. SPARROW Mapper —

Easy and simple way to get SPARROW
results, especially by hydrologic and
political boundaries.

http://wim.usqgs.gov/SparrowMRB3/SparrowMRB3Mapper.html#

http://wim.usgs.gov/SparrowGL/SparrowGLMapper.htmi#

http://wim.usqgs.gov/SparrowMARB/SparrowMARBMapper.html#



http://wim.usgs.gov/SparrowMRB3/SparrowMRB3Mapper.html
http://wim.usgs.gov/sparrowMARB/sparrowMARBmapper.html
http://wim.usgs.gov/SparrowMARB/SparrowMARBMapper.html
http://wim.usgs.gov/sparrowGL/sparrowGlmapper.html
http://wim.usgs.gov/SparrowGL/SparrowGLMapper.html

MARB SPARROW MAPPER
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> SPARROW Mapper
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= Sparrow MRB3 Mapper

File Edit View Favorites Google

WiWSC Essentials v Business and Finance v () USGS WebEx Enterprise Site & | ArcGIS Portage Co & | EAP CONSULTANTS & | SMIS-safety z NAWQA Fv14 ,'E'::SH DMR EPA Conferences

> SPARROW Mapper
- USGS MRB3 2002 Nutrient Models

ONTARIO

science for 3 ehanging workd

Zoom History

Nipigon

Timmins

NORTH l)}f[\()l'.\

SOUTH DAKOTA

Pierre

Hamilton
Lon

NEBRASKA

MISSOL

VIRGINIA

500 km
OKJAHOMA

300 mi NORTH CAROLINA

Amarillo

earch v*| More > SignIn 9 -

Trip v Homes v 2| CIDA Door Log & | CIDA PBR z Wi Internal

Availabl

VS

Nutrient model results
© Total Phosphorus

@ Total Nitrogen
n-Noranda

Area of Interest &

e ]
L e Wi
L SEeEme
L SETeane

| Mapped Metric &

2002 Total Phosphorus Delivered
Accumulated Load (kg) by Major
Watersheds

| - 122890 - 691535

[ co1535 - 2105061
] D 2109061 - 4714617

l:l 4714617 - 31292801

MRB3 Area
Stream reaches (RF1)
Main Stems

SPARROW calibration sites ¥

Richmond |

MNorfolk




wim.usgs.gov/SparrowMRE3

& Sparrow MRB3 Mapper

File Edit View Favorites Tools Help x Go 3{\’ v "‘Search' More >  Signln q -

S WIWSC Essentials v Basis v Business and Finance v ) USGS WebEx Enterprise Site & | ArcGIS Portage Co & | EAP CONSULTANTS & | SMIS-safety % NAWQA FY14 EL,',SH DMR EPA Conferences Trip v Homes v 2| CIDA DoorLog & | CIDAPBR z Wi Internal

= USGS SPARROW Mapper ! ONTARIO
science racnangigwors  MIRB3 2002 Nutrient Models :

Zoom Histol
H Y Kenora Matagami

Brandon

Available Layers

= Nipigon " 5 Nutrient model results
B T S o = 3 e
il =TT s - i M, S © Total Phosphorus
hunder ~
F\ 7 o C / STimmins @ Total Nitrogen

Rouyn-Noranda

Val-a'or Area of Interest =

focerr oo
L "Soiect Major Watershed %
L ShEEReT
L ey

Sudbury

<al

Mapped Metric @

_U
=
>
=
7

Group results by M &

=)

2002 Total Phosphorus Deli d Acc lated Load (kg) by Major Watersheds

iVlilwaukee Lochas 2002 Total Phosphorus Delivered
" Accumulated Load (kg) by Major

1 Sarnia
‘@ +—Upper Miss #1 Watersheds
oit Er1 2
dg
- 122890 - 691535
. - 691535 - 2109061
: : ‘ D 2109061 - 4714617
A D 4714617 - 31292801
| Additional Layers
1 S ™ W MRB3 Area
o) MARYLAN
\& a M B Stream reaches (RF1)
N e d \
Washington ™M B Main Stems
l . l . M B SPARROW calibration sites ¥
1

VIRGINIA Richmond

<«—Red R #7
<«—Souris R #13

o

S Norfolk

>

Ranked by Major Wa ed

Export Data | | Delivered Accumulated Load for entire view | | View Nutrient Sources |

an-% cville ™

NORTH CAROLINA 9
- Memphis o

#100%




Q & http://wim.usgs.gov/SparrowMRE3

& Sparrow MRB3 Mapper

File Edit View Favorites Tools Help

Gouogle

WIWSC Essentials v Basis v Business and Finance v ) USGS WebEx Enterprise Site & | ArcGIS Portage Co & | EAP CONSULTANTS & | SMIS-safety % NAWQA FY14 EL,',SF‘ DMR EPA Conferences Trip v Homes v 2| CIDA DoorLog & | CIDAPBR z Wi Internal

v >“Search v More>» Signln q -

% U S SPARROW Mapper . ONTARIO
science for a changing workd MRB3 2002 Nutl’ient Models
Zoom History s _Kenora Matagami &
- Brandan = Available Layers
. AJ“\.\J""\/\W\ ,_rr/% Nipigan ' Nutrient model results
N \ D . © Total Phosphorus
g\\f \\1 {'J i e & B qlimmios @ Total Nitrogen

A \
BADLANDS ke

NORTH DAKOTA

Bismarck

_U
=
>
=
w

2002 Total Ph horus Deli d Acc I! d Load (kg) by Major Watersheds

Rouyn-Noranda

Sudbury

'

Red River

Major W e

Export Data Delivered Accumulated Load for entire view

Milwaukee

B Forest/wetland fsamia
Manure (Unconfined) oit

B Manure (Confined)
Farm Fertilizer
Urban Land

[ Point Sources

Q
A €
Washington

VIRGINIA

N

>

Greenshorg

anm ville ™ ° Ral

View Nutrient Totals

4

NORTH CAROLINA 9

- Memphis

0 MARYLA

Richmond

Area of Interest =

Cectstte 9
L SO or Watershed 1o
L SR
| Ty

Mapped Metric &

Group results by M &

2002 Total Phosphorus Delivered
Accumulated Load (kg) by Major
Watersheds

- 1228380
- 122830 - 691535
- 691535 - 2109061

l:l 2109061 - 4714617

D 4714617 - 31292801
| Additional Layers

™ W MRB3 Area
1

M B Stream reaches (RF1)

™M B Main Stems

M B SPARROW calibration sites ¥

MNorfolk




Q & http://wim.usgs.gov/SparrowMRE3

File Edit View Favorites Tools Help x Go 3{\’ v >“Search' More >  SignIn q -

& Sparrow MRB3 Mapper "N X {§}

S WIWSC Essentials v Basis v Business and Finance v ) USGS WebEx Enterprise Site & | ArcGIS Portage Co & | EAP CONSULTANTS & | SMIS-safety % NAWQA FY14 EL,',SF‘ DMR EPA Conferences Trip v Homes v 2| CIDA DoorLog & | CIDAPBR z Wi Internal

% U S SPARROW Mapper ? . ONTARIO
science orachangngwors - MIRB3 2002 Nutrient Models

Zoom History

w - Brandon

Kenora Matagami

Available Layers

‘C'I/%' . Nipigan 5 Nutrient model results
e T L g o s S
\_:J}\‘ S 9 i M, O Total Phosphorus
g = Y Thunder N
{ 7’ / qlimmios @ Total Nitrogen

Rouyn-Noranda

1'Or Area of Interest =

Cectstte 9
L SO or Watershed 1o
L SR
| Ty

BADLANDS e

NORTH . l\'()l'.-\—{o

Sudbury

<al

Mapped Metric &

_U
=
>
=
»

Group results by M &

Pierre o 0 _
2002 Total Phosph Delivered A lated Load (kg) by Major Watersheds -0 x
vilwaukee B0Ehas 2002 Total Phosphorus Delivered
140000 B Forest/Wetland ‘A Accumulated Load (kg) by Major
sarna
Watersheds
Manure (Unconfined) oit
120000 S ———— 122890
W Manure (Confined) -
S 122890 - 691535
Farm Fertilizer = -
100000 2 =
691535 - 2109061
" it O
2109061 - 4714617
20000 B Point Sources D
D 4714617 - 31292801
60000 —— E
nv) | Additional Layers
| MREZ Are
40000 O MARYLAJ an o
4 \0 M W Stream reaches (RF1)
20000 Washington ™M B Main Stems
M B SPARROW calibration sites ¥
i Rict ]
. ~ vichmond
N Souris River VIRGINIA o
S Norfolk
Major Wa > >
| ExportData || Delivered Accumulated Load for entire view | | View Nutrient Totals Kinoxville = Greensborg, :
o © Raleigt <
NORTH CAROLINA 9
= — - o

#100%




Methods to demonstrate results and
help guide decisions

2. Decision Support System Scientists/Managers —
Capable of using to visualize SPARROW output
and run various scenarios.

http://cida.usgs.gov/sparrow/

Booth et al., 2011
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SPARROW Demsmn Support System

Find a Model by Geographic Location:

Select a region or state. When a state is selected, all models
containing that state are listed.

lowa v

Find a Model by Modeled Constituent:
Any v
Models matching your criteria (click a model to show details)

Mississippi/ Atchafalaya Basin Total Nitrogen Model -
2002

Mississippi/Atchafalaya Basin Total Phosphorus Model -
2002

National Suspended Sediment Model - 1992

National Total Nitrogen Model - 1992

National Total Organic Carbon Model

National Total Phosphorus Model - 1992

Total Nitrogen Model for the Great Lakes, Ohio, Upper
Mississippi, and Souris-Red-Rainy Region - 2002

Total Nitrogen Model for the Missouri River Basin -
2002

Total Phosphorus Model for the Great Lakes, Ohio,
Upper Mississippi, and Souris-Red-Rainy Region - 2002

Total Phosphorus Model for the Missouri River Basin -
2002

Accessibility FO! Privacy Policies and Notices
U.S. Department of the Interior | U.S. Geological Survey

Documentation and Further Reading Tutorial Videos

Select avideo. v

[ Watch now >>

Found a bug or have a comment?

+ What is SPARROW?
+* What is SPARROW Decision Support?
* SPARROW Applications & Documentation
*» SPARROW DSS FAQs
Please send bugs, suggestions and questions to the

SPARROW Decision Support System
Administrator.

Selected Model

Mississippi/Atchafalaya Basin Total Phosphorus Model - 2002

Explore this model in the
Decision Support System >>

Modeled Constituent: Phosphorus
2002

Enhanced River Reach File 2.0 ] ] ]
Geometry and additional reach and network attribute data are available with the
stream network data, which is available as a separate download.

Base Year:

Stream Network:

Model Updates: View this model's updates

Watershed Based Sessions

To start the DSS with the outlet river reach of a major watershed selected for downstream tracking, select a
watershed and click Go.

v -Gn>>

Scenario Based Sessions
To start the DSS with a predefined scenario, click on the link for one of the scenarios below.

| -
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Display Results ownstream Tracking Chani

Map the model results by reach or catchment.

1. Select a Data Series
Data Series

Incremental Yield 2
Comparison To Original Model

% change from original X

2. Select a Model Source
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