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Regional Assessments

Regional assessments funded through the USGS NAWQA Program
Task 1 —Trend reports; completed in 2007; USGS SIR 2007-5090
Task 2 — SPARROW models; began in 2008; completed in 2010

MRB SPARROW
Lead Scientists
Coordinator - Steve Preston
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" All regional models and support
documentation will be published in dedicated
series of Journal of American Water
Resources Association, late 2010 early 2011

" ower Mississippi Texas-Gulf paper — should
receive USGS approval by mid-September
and be submitted to journal for peer review

2 USGS
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Purpose of today’s meeting

" Present preliminary SPARROW results for
Texas published in paper

" Give examples of how results can be used

" Request suggestions for other cooperator
presentations

ZUSGS
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Presentation Outline

Overview of SPARROW model
Lower Mississippi Texas SPARROW model
Study area
Assembly of input data
Study area results
Texas results
Examples of SPARROW model applications

Summary

2 USGS
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Overview

What 1Is SPARROW?

= tially ~eferenced ‘egression ©n
atershed Attributes (Smith et al., Water
Resour. Res., 1997)

" Regression-based model - model is calibrated
and adjusted to monitored loads

®" Hybrid mechanistic — includes transport,
loss, mass-balance, etc.

" Static model - centered on a specific target
year; typically a year where spatial data have
been assembled

2 USGS
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SPARROW model concept

» Sources

transport :

Overview

Monitored load

Aug 31 - Sept 2’ 2010



Overview

» Sources

Land-to-water ' J ol

transport

Monitored load

Load; = { lz |3 exp(- ch) exp(-0'T ) }e\p(e)
j € J(i)

""_—--..r—_—"'""'_--..r-—""""—-w-—""

Land-to-water
transport

Instream
transport/
loss

\

\
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Study Area

*South-Central United
States — Lower
Mississippi, Arkansas-
White-Red, and Texas-
Gulf Basins

11 States

+USGS Study Area Team:

*Richard Rebich, MSWC
*Natalie Houston, Patty
Ging, and Evan Hornig,
TWSC

*Scott Mize, LWSC

2 USGS
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Study Area

Land Use

Landcover

Transportation

2 USGS
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Study Area

Rainfall
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Precipitation 32) year average
in centimeters
22.89 - 49.72
49.73 - 64.07
64.08 - 77.69
77.70-91.48
91.49 - 105.30
105.31- 118.05
118.06 - 129.40
129.41 - 140.54 %, i
140.55 - 153.74 i '. 100 Miles
153.75 - 173.38
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Model Input Data

Starts with reach network

—— U.S. EPA Reach File 1 (RF1)

USGS

MISSOURI

100 Miles

§

\.‘ INDI ANA

£

The E2RF1 digital
stream network from
the U.S. Environmental
Protection Agency was
used for this study

There were 8,375
stream reaches
and catchments in
the study area
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Model Input Data

Load estimates

Assemble sample/concentration data

" Used the following datasets:
" USGS-NWIS
=" EPA-STORET
" Kansas Department of Health and Environment
" |ouisiana Department of Environmental Quality
" Mississippi Department of Environmental Quality
" Texas Commission on Environmental Quality
" QOklahoma Department of Environmental Quality

= Started with 22,012 sites that had at least one
sample/concentration

ZUSGS
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Model Input Data

th water-quality data

Sites w

All QW sites

—— RF1 streams

I:’ State boundary

MRBS boundary
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Model Input Data

Data Screening

B Once sites were identified, then criteria to
screen:
" 25 samples

" At least 5 years of data within 7 years of target
year

" Or, at least 2 years of data within 2 years of target
year

" This screening left 1,879 sites

ZUSGS
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Model Input Data

Screened water quality sites

e QW sites after data screening

RF1 streams

\:| State boundary

MRBS boundary

1,879 screened sites

Aug 31 — Sept 2, 2010



Model Input Data

Final Load Sites

» After flow gage match,
» 344 total nitrogen sites
» 442 total phosphorus sites
* Load estimates de-trended
to 2002

Point of reference,

* 425 total sites in National
SPARROW model

68 were in the study area

© TN sites

—— RF1 streams

\' State boundary

MRBS5 boundary

DRAFT: Information is preliminary and subject to change

Ry
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Model Input Data

Range of total nitrogen load at monitored sites
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Model Input Data

MISSOURI
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Monitored Load Slites Phos;';horus
in millions of kilograms b
+ 0.00-0.38
¢ 0.39-133
® 1.34-3.76
® 3.77-9.33
@ 9.34-45.31

@ 35.32-102.32

150 Kilometers

o

(o] 150 Miles
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DRAFT: Information is preliminary and subject to change
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Results

Source Data Used in Total Nitrogen
Model

Target Year for Model - 2002

2 USGS
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Results

Point Sources

, o - Data from USEPA’s Permit
gys, Compliance System
S * Used actual load data where
available
* In unavailable, load data were
estimated

Point Sources Nitrogen Model
o Industrial point source
o Municipal point source

-----

int Source Load By Catchment Nitrogen Model
in kilograms
0.00 - 43325.00
43325.01 - 17491400
174914.01 - 406705.00
) 406705.01 - 950031.00
N 950031.01 - 174121700
N 1741217.01 - 39113%4.00

USGS
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Developed Land

KANSAS

MISSOURI

NEW MEX o
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Total Nitrogen from Urban Sources 3\ 100 Miles
I Developed Land

RAFT: Information is preliminary and subject to change

&
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Results

« Data from 2001 NLCD

* Developed land: low,
medium, high, and open
spaces

* Represents urban
nonpoint runoff

Aug 31 — Sept 2, 2010



Results

Atmospheric Deposition

« Data from 28 active
USGS NADP/NTN wet
deposition sites in the
study area

| . - Data used in the model

NEW MENICG | P YL aay Il are total inorganic

g | nitrogen

* Mostly ammonia, some
nitrate

* De-trended to 2002

KANSAS

/
<, {
. S

Wet Deposition Total Inorganic Nitrogen

in ten thousand kilograms
0-58
6-11
12- 20

21 -35

e -71

72180

@ NADP Sites
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Results

Fertilizer applied to crops

MISSOURI

e Data from USDA NASS
service

e County level sales data

MWl - Data are available

| annually
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Summed Fertilizer I\Iiitrogen Model 3
in ten thousand kilograms
0-28
29 -89
90 - 200
B 201 - 419 .
I 420 - 838 X 4 100 Miles

3 5, :
B 839 - 1648 LR . - .
VQ"”*\;:, DRAFT: Information is preliminary and subject to change
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Results

Livestock Manure from Confined Feeding

Operations

{
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Total Nitrogen from. Confined Manure.\

in ten thousand kilograms
0-9
10- 34
35-80

I 81 - 168

B 167 - 348

B 349 - 706

\

)
\
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“’«-m\:;gJDRAFT: Information is preliminary and subject to change

« Data from USDA NASS
service

* Livestock manure
generated at feeding
operations (confined)
applied to crops

- Data are available every
S years

Aug 31 — Sept 2, 2010



Results

Livestock Manure from Pastures
(unconfined)

* Data from USDA NASS
service

 Livestock manure
generated from pastures
(unconfined)

« Data are available every
S years

NEW MEXTCO
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Total Nitrogen Fromk Uncon;ined Mai‘lure
in ten thousand kilograms

0-7

8-20

21 - 37
I 38 -63
B 64 - 113
Bl 114 - 247

“‘7*\"_, DRAFT: Information is preliminary and subject to change
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Results

Delivery and Loss Variables in Final Total
Nitrogen Model

" Delivery terms
" Average annual precipitation
" Overland flow term

® | oss terms

" |n-stream loss - first order decay equations

" Three flow regimes:
® <50 cfs
" pbetween 50 and 1000 cfs
® >1000 cfs;

® Reservolr loss

2 USGS
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Results

Distribution of total nitrogen model residuals

MISSOURI

KENTUCKY

NEW MEXIC(

Studentized
residuals - total
nitrogen model

Over predicted Under predicted

A 3.72--3.00 v 0.00-0.99 _'i;f' RMSE = 0.55

A 2:99--2.00 v 1.00-199 \ oGl icmets
A
A

-1.99--1.00 Y 2.00-2.99 ' : \\ . — R2 - 092

0.99-0.00 W 3.00-3.41 R?2 y|e|d = (0.86
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Results

Definition of Terms

" Yield — Load divided by drainage area

" Incremental —load or yield generated for each
reach catchment delivered to local streams

" Delivered —amount of incremental load or
yield delivered to target area (in this case,
Gulf); based on multiplying incremental load
or yield by delivery fraction

2 USGS

Aug 31 — Sept 2, 2010



Total Nitrogen Yield Results

Delivered to local streams

Incremental total nitrogen
yield, in kilograms per
hectare per year

0.00 -0.70
0.70 - 2.06
2.06 - 3.21
3.21-4.40
4.40 -5.91
[ 5.93-8.62

B > 8.62

&
c
7Z]
7]
7]

150 Kilometers

Results

Delivereddto the Gulf of Mexico

Delivered incremental total
nitrogen yield, in kilograms
per hectare per year
0.00 -0.01
0.01 -0.40
0.40 - 147
147 - 244
244 -3.84
| 3.84 -6.63

B> 663

150 Kilometers
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Results

Primary Sources of Nitrogen
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Primary Source Total Nitrogen

I Point sources

Urban runoff

| Confined manure 1 { 150 Kilometers
Unconfined manure
Fertilizer 100 Miles

Wet deposition of total inorganic nitrogen
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Atmospheric Deposition

“~
Total Inorganic Nitrogen Yield

in kilograms per square kilometers per year

11918 - 33706
33707 - 42484
42485 - 47636
47637 - 53011
I 53012 - 60124
I 60125 - 76266
Il 76267 - 103400

\

ORLAHOMA

Total Ammonia Yield
in kilograms per square kilometers per year
6259 - 7500 3
7501 - 10000
10001 - 15000 §
15001 - 20000 150 Kilometers
[ 20001 - 25000
B 25001 - 30000
. > 30000

meener Organic

150 Miles

Nitrogen

Total Nitrate Yield

in kilograms per square kilometers per year \
5659 - 7500
7501 - 10000
10001 - 15000

15001 - 20000 3 | 160 Kilometers
\ .
N 20001 - 25000 "\ l

150 Miles
25001 - 30000

I > 30000

Results
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Results

Sources Used In Final Total Phosphorus Model

" Fertilizer

" Livestock manure - confined feeding operations and
pastures (unconfined)

® Urban runoff
® Point sources

" Phosphorus attached to sediment from in channel
erosion

" Phosphorus from background sources (forest, scrub,
barren)

Note: Total phosphorus loads from Upper Mississippi
River were considered a boundary condition for this
regional SPARROW model

ZUSGS

Information is preliminary and subject to change Aug 31 - Sept 2, 2010



Results

Delivery and Decay Variables in Final
Total Phosphorus Model

" Delivery terms
" Average annual precipitation
" Overland flow term
® K-factor; soil erosion factor from USLE

® | oss terms

" |n-stream loss - first order decay equations

" Three flow regimes:
® <50 cfs
" pbetween 50 and 1000 cfs
" >1000 cfs;

® Reservoir loss

2 USGS

Information is preliminary and subject to change Aug 31 - Sept 2, 2010



Results

Distribution of total phosphorus model residuals

MISSOURI
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residuals - total
phosphorus model

Over predicted Under predicted \ ) ' R M S E ju— O . 74
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A -1.99--1.00 vy 1.00-199 \ f i R2 =0.88
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Results

Total phosphorus yield results

Delivered to local streams Delivered to the Gulf of Mexico

Incremental total phosphorus z : { > Delivered incremental total
yield, in kilograms per hectare 0% phosphorus yield, in kilograms
per year \ A ¢ o = 3 per hectare per year

0.00 - 0.03 Y 'S, ] 0.00 - 0.01
0.03-0.14 \ by 0.01-0.05
0.14 - 0.30 ‘ ; Sy - 0.05-0.16
0.30 -0.50 ‘ ¢ o 160 Kilometers 3 1 0.16-0.31
0.50 - 0.81 & \ (—r—H ‘ 1 0.31-0.58

0.81-155 ° 100 Mites I 0.58 - 1.30

B > 155 B > 1.30

&
c
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7]
7]
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Results

Sources of phosphorus

1

!

i

by

&

KANSAS /

L INDIANA o
3
! )‘
o
")
.

",

KENTUCKY

X =)
L) .
i

NEW MEXICO

ALABAMA

e
i
i
|‘
!
i
|
;
i
i
i

3

<, N &
PO RS S
7, > C

4

- ot

g ; ; c

"‘Q ;'{ é' 1 ; et g
3 Aﬁ 4. V5 ’H";;"‘

‘&f‘;’"ﬁww%‘\“ S&ag A, _f: i

Primary Source Total Phosphorus
I Point sources

Urban runoff

Fertilizer 150 Kilometers

Manure . it
Background phosphorus Tl 100 Miles

Phosphorus from instream channel erosion

Aug 31 — Sept 2, 2010



Results

Published Results - Texas

" Delivered Load and Yield Table by Estuary

" Maps of Delivered Incremental Yield by
Estuary

ZUSGS
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Results

Delivered Loads and Yields by Estuary —
Total Nitrogen

Nitrogen model results by estuary

Lower 90th Upper 90th Lower 90th Upper 90th
percentile percentile percentile percentile
confidence  confidence confidence confidence
Standard error for interval for interval for Standard error of interval for interval for
Delivered delivered load, delivered delivered Delivered yield, delivered yield, deliverd yield, deliverd yield,
Estuarya load, mT/yr mT/yr load, mT/yr  load, mT/yr kg/halyr kg/halyr kg/halyr kg/halyr
Lake Borgne 3272.0 2317.5 1328.8 8147.5 2.1

Mississippi River 182538.0 124809.9 54315.7 340733.5 3.0°
Barataria Bay 1964.7 1361.6 632.8 4377.3 3.4
Atchafalaya River/Terrebonne Bay 92850.4 63744.1 37547.5 198075.4 3.6
Mermentau River 3158.5 2261.3 1002.3 6908.5 3.5
Calcasieu River 6521.5 4510.3 2169.0 17922.9 5.9
Neches/Sabine Rivers 20646.6 14177.8 6749.7 45245.0 3.8
Trinity River/Galveston Bay 40497.6 28108.9 13386.9 82093.5 6.6
Brazos River 24501.1 16840.8 8435.1 56605.4 2.0
Colorado River/Matagorda Bay 16306.1 11212.6 5856.8 28728.8 1.3
San Antonio/Quadalupe Rivers 9680.1 6656.3 3306.6 25895.3 3.6
Aransas River 2763.6 1948.8 1080.8 6186.8 4.3
Nueces River/Corpus Christi Bay 2328.0 1609.6 787.5 5355.4 0.5
Upper Laguna Madre 2234.1 1545.7 763.9 4015.7 15
Lower Laguna Madre 2440.8 1688.2 869.2 6882.6 2.3

2 USGS
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Results

Delivered Loads and Yields by Estuary —
Total Phosphorus

Phosphorus model results by estuary

Lower 90th Upper 90th Lower 90th Upper 90th
percentile percentile percentile percentile
confidence  confidence confidence confidence
Standard error for interval for interval for Standard error of interval for interval for
Delivered delivered load, delivered delivered Delivered yield, delivered yield, deliverd yield, deliverd yield,
Estuarya load, mT/yr mT/yr load, mT/yr  load, mT/yr kg/halyr kg/halyr kg/halyr kg/halyr
Lake Borgne 700.6 616.9 183.4 1870.7 0.4

Mississippi River 41182.4 33536.6 6920.8 119084.5 0.7°
Barataria Bay 400.5 369.0 87.2 949.3 0.7
Atchafalaya River/Terrebonne Bay 15034.7 12285.5 2817.3 43948.3 0.6
Mermentau River 922.6 794.0 194.9 2801.4 1.0
Calcasieu River 1370.0 1127.4 327.9 3742.8 12
Neches/Sabine Rivers 2958.8 2419.0 617.6 8456.5 0.5
Trinity River/Galveston Bay 6233.2 5122.3 1333.3 18986.0 1.0
Brazos River 3282.0 2679.7 666.2 9909.2 0.3
Colorado River/Matagorda Bay 2169.1 1774.4 521.8 5450.0 0.2
San Antonio/Quadalupe Rivers 1292.5 1057.3 244.2 3600.7 0.5
Aransas River 403.6 345.9 83.3 1050.5 0.6
Nueces River/Corpus Christi Bay 336.7 277.5 64.2 1053.5 0.1
Upper Laguna Madre 202.3 165.9 39.8 496.3 0.1
Lower Laguna Madre 256.4 211.4 47.1 741.9 0.2

2 USGS
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Results

Delivered Incremental Yields Maps by Estuary

Delivered incremental total i Delivered incremental total
nitrogen yield, in kilograms per 1§ phosphorus yield, in kilograms
hectare per year ) g Y per hectare per year

0.00 - 0.80 ) P T~ X~ 0.00 -0.07

0.80 - 1.56 e S S N 0.07-0.16
1.56 - 2.14 o) = 0.16 - 0.25
2.14-2.62 ; T - 0.25-0.34
2.62-3.29 " g 0.34-0.48
3.29-5.10 SERLEY, 0.48-0.78

Bl >s510

Neches and Sabine Rivers estuary



Results

Delivered Incremental Yields Maps by Estuary

Delivered incremental total 2 ( Delivered incremental total
nitrogen yield, in kilograms per ¢ = v phosphorus yield, in kilograms
hectare per year 3 <« per hectare per year
e o~ 0.00 - 0.04

0.04 -0.09
0.09 -0.18

1.37- 248 0.18 - 0.34
Y 2.48 - 3.39 { 0.34 -0.61
0 3.39-7.96 : ! QR 0 o.61-154
™ Bl >154

Bl >796

0.00-0.20
0.20 -0.48
0.48 - 1.37

Trinity River/Galveston Bay estuary



Results

Delivered Incremental Yields Maps by Estuary

| Delivered incremental total Delivered incremental total
nitrogen yield, in kilograms per \ s ¢ phosphorus yield, in kilograms
hectare per year per hectare per year
0.00 -0.01
0.01 -0.02
0.02-0.1

0.00 -0.01
0.01-0.02
0.02-0.03
0.11-0.55 0.03-0.05
0.55-1.76 0.05-0.22 100 Kilometers
B 1.76-551 I o0.22-0.78 :

i - :u
Bl >551 Cl \ Bl >o078

Brazos River estuary



Results

Delivered Incremental Yields Maps by Estuary

Delivered incremental total < 2 Dﬁl'veLed mcr_errer?tall(_tlotal
nitrogen yield, in kilograms per phosphorus yield, in kilograms

hectare per year per hectare per year
0.00 B

0.000
0.00-0.01 0.000 - 0.001
0.01-0.06 - ] 0.001 - 0.007
0.06-0.26 PN 0.007 - 0.026
0.26 - 2.07 B 0.026 - 0.208

B 207-6.27 ! e A = S I 0.208-0.916

Bl >e.27 _ Bl >o0.916

Colorado River/Matagorda Bay estuary



Results

Delivered Incremental Yields Maps by Estuary

Delivered incremental total U Delivered incremental total
nitrogen yield, in kilograms per phosphorus yield, in kilograms
hectare per year per hectare per year

0.00 -0.34 0.00 - 0.05

0.34 - 1.27 0.05 -0.16

1.27 - 2.09 ) ' 0.16 -0.30

2.09-2.91 T —. 0.30 - 0.46

2.91-4.24 ° Kilometers Bemwe s g 0.46 -0.68

I 4.24-6.37 , ; 1 SSR =Y, I o.es-1.19

[
-~
B >o37 o /. [ JERRE

San Antonio and Guadalupe Rivers estuary



Results

Delivered Incremental Yields Maps by Estuary

Delivered A
incremental | Y Delivered

total nitrogen . incremental total
yield, in RO, phosphorus yield,
kilograms per . % in kilograms per
hectare per year 7 hectare per year

0.16 -0.77 e 7, B ’ 0.01-0.06
0.77 - 1.30 \ 0.06 -0.15
1.30 - 2.20 0.15-0.35
2.20-3.71 4 - { 0.35-0.47
3.71-4.92 _ meters , Tt 0.47 -0.56
4.92-6.15 L ) = 0.56 - 0.83

o 10 Miles / MALITE »
Bl >6.15 Ve Bl >o0s3

Aransas River estuary



Results

Delivered Incremental Yields Maps by Estuary

Delivered incremental total
phosphorus yield, in kilograms
per hectare per year

0.00 -0.01 N i 0.000 - 0.002

0.01 -0.02 ‘\ \ 0.002 - 0.005

0.02-0.03 0.005 - 0.011

0.03 -0.07 K 4 0.011 - 0.022

0.07-0.16 ° il \ Emug =g 0.022 - 0.050
I o.16-0.37 ' D R ‘_ I 0.050 - 0.092

Bl o037 N Bl >o0092

Delivered incremental total
nitrogen yield, in kilograms per
hectare per year

Nueces River/Corpus Christi Bay estuary



Results

Delivered Incremental Yields Maps by Estuary

Delivered incremental total \ Delivered incremental total
nitrogen yield, in kilograms ‘, phosphorus yield, in kilograms
per hectare per year 4 per hectare per year

0.00 - 0.01 - 0.00 - 0.01

0.01-0.61 N\ 0.01-0.03
0.61-1.19 e O 0.03-0.12
1.19 - 2.08 Dy T By 0.12-0.21
2.06 - 2.62 —_t— L o 0.21-0.24
I 262-364 ° I SR =Y, I o.2a-0.31
Bl 364 VY Bl >o0.31

Upper Laguna Madre estuary



Results

Delivered Incremental Yields Maps by Estuary

Delivered incremental total
nitrogen yield, in kilograms
per hectare per year

Delivered incremental total
phosphorus yield, in kilograms
per hectare per year

0.00 - 0.01

0.01 -0.03

0.03-0.12

0.12 -0.22

0.22-0.28
[ o0.28-0.586

B >o0s56

0.04-0.48
0.48 - 0.94
0.94 -1.15
1.15-1.62
1.62 -2.48
[ 248-4.65

Bl >a65

Lower Laguna Madre estuary



Applications

Other watershed-specific examples ...

Yield plots

Catchment yield Catchment yield delivered to estuary

2 USGS
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Applications

Other watershed-specific examples ...
Source plots and bar charts

Manure-
pasture

Manure-
feedlots

Fertilizer

OTotal nitrogen inputs to

Urban basin

Wastewater B Total nitrogen load
Discharge transported to streams

Atmospheric OTotal nitrogen load

Deposition tran§ported to Gulf of
Mexico

20,000 40,000 60,000 80,000 100,000
Total nitrogen in thousands of kilograms

Ry

USGS

Aug 31 — Sept 2, 2010



How have regional SPARROW model
results been used throughout the
southeast?

Applications



Total Nitrogen Regional Model

wwwinensdence -.:I _,\ MR A[)‘ I '.|1 DOZhyp 732

Spatial analysis of instream nitrogen loads and factors
controlling nitrogen delivery to streams in the southeastern

' ' United States using spatially referenced regression
AV al I ab I e O n I I n e a.t on wtater.slw((l uttrihut]es QSI’.‘\R(Rt( )(\\'Lp:un(le rc;(:',iunul
lassification frameworks
http://water.usgs.gov/nawqa/pubs/ e SR L
. Anne B. ;'*-% and Gerard McMahon?
nitrogen_loads

Sarvey, Masiille, TN,
J Sarvey, Raleiph, N¢

SA
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but exhibits spatial structere in
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shama. and N ppi) than in the
ation. When we model landscape deliv

rual [‘.m.un that vanes

ad). The spatial pattem
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Areazation on the landscape

dogic landscape regic
u.hha.d\'ﬂjb stre

Contact for more information; ===asssmes
Anne Hoos
abhoos@usgs.gov

s, total nitrogen; spatially referenced reg

2008; Accepted 10 March 2009

Applications



Validation of watershed models for

Beaver Creek — Clinch River

Tennessee Division of Water Pollution Control

A-W SPARROW
HSPF model | southeast

(LSPC) | (GWLF) region

Total

Nitrogen, 285,000 170,000 312,000
kg/yr

Applications



Additional monitoring to verify SPARROW

model findings

<1 Estimated phosphorus
L ] 2 yield delivered to Elk River
>3 embayment, kg/ha/yr

/A Historic sampling site
(used in regional model)
A Sampling site added in 2006

Applications



Calculate instream load and concentration to

match a desired delivery rate to target —
Florida streams

U.S. EPA Gulf Ecology Division — Richard Greene, Jim Hagy
greene.rick@epa.gov, hagy.jim@epa.gov,

Uses SPARROW
estimates of fraction of
nitrogen delivered to

Pensacola Bay i B 053100

e



mailto:Greene.rick@epa.gov
mailto:hagy.jim@epa.gov

\

\

Applications

Ross Barnett Reservoir - Mississippl

'@Adobe Reader - [rossbarnett.pdf]
',EFiIe Edit View Document Tools Window Help

2 open Al saveacopy (= Print (A Email WSearch -'i‘ IT: Select Text ~ (@

LEGEND
() conibu "
Incremental Yield (kg/ha)
B oz

Bookmarks

5366
&67-84
L5110

IRERT

[ I Fropartion of Load

Signatures

@
2
T
=
[
—
@
o
=
[
o

' SPARROW: Incremental Yield |

USGS

DRAFT: Information is preliminary and subject to change Aug 31 _ Sept 2 2010



Applications

Mississippl River Basin Healthy Watersheds
Initiative — 41 Focus Watersheds selected

Mississippi River Basin Initiative - - Mississippi River Basin Initiative - . Mississippi River Basin Initiative -
Focus Area Watersheds Ranking of Total Nitrogen Yields Ranking of Total Phosphorus Yields

ds120101
por

bl S . ; - Y
Probability of Being Ranked : Probability of Being Ranked
in the Top 150 in the Top 150

Data Source: USGS Data, U Department of Agricuture
Natural Resources Consenvation Service Data

Aug 31 — Sept 2, 2010
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Applications

ent Models—Decision Support

Tools

Modeling decision support tools is being developed to

enab
and t
INCor

e managers to evaluate management scenarios
ne associated environmental response and also

porate economlc aspects |nto the scenarios.

" Aug 31 — Sept 2, 2010
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Applications

Decision Support Tool —available in 2011

s o
2} USGS New England SPARROW Data Viewer - Microsoft Internet Explorer Q@@

science for a changing world ﬂﬂ"

USGE Home
Contact USGS
Search USGS

New England SPARROW Data Viewer

A

EAWPCC
SPARROW Home

About New England SPARROW
Go to Viewer

Yiewer Help

Download Data

Report

Links

Contact:

i E] a region
te ation o ter-quality monitoring 0 ; . The mod are do nted in the t Estimation of Total N g

Phosphorus in New England Streams Using Statistically Referenced Regression Models,

"About New England SPARROW" pa

Aug 31 — Sept 2, 2010
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Decision Support Tool ...

2 USGS New England SPARROW Data Viewer - Microsoft Internet Explorer

Google (G~

< USGS

science for a changing world

New England SPARROW Data Viewer

Zoomlin

2 Identify Results - Microsoft Internet Explorer

SPARROW_ID

Applications
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Summary

Next phase starting in FY2010

Upgrade to National Hydrography Dataset models
begins in 2010

Why?

* Will be able to add more load sites (about 50-100
more for MRB5)

* Better “plumbing”

2 USGS
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Summary

SPARROW Fact Sheet

" For more information about model concepts:

2 USGS

SPARROW MODELING—Enhancing Understanding of the
Nation’s Water Quality

The information provided here is intended to assist wat
Survey (USGS) SPARROW | and its prodbucts
stream-water quality in relation to human activiti

esources managers with interpretation of the US. Geol
SPARROW models can be used to explain spatial patterns in monitored
and natural processes as defined by detailed geospatial information.

Previous SPA W app ms have identified the sources and transport of mitrients in the Mississippi River basin,

Chesapeake Bay watershed, and other major drainages of the United States. New SPARROW models with improved accuracy
and interpretability are now being developed by the USGS National Water Ouct J
major regions of the conterminous United States. These new SPARROW models are based on updated geospatial data and

strecm-monitoring records from local,

Benelits of Integrated Monitoring
and Modeling

Successful management of our Nation’s
water resources requires an integrated
approach to environm ental assessment that
includes both monitoring and modeling.
Monitoring provides direct observations,
often over time, of water-quality properties
and characteristics, whereas models are
tools for interpreting these observations.
Modeling results can advance under-
standing of the relation of water qualit
to human activities and natural processes
that affect spatial variations in quality.
Specifically, models can be used to
(1) establish links between water quality
and constituent sources; (2) track the
transport of con:
downstream rec
estuaries; (3) assess the natural pre
tht attenuate constituents as they are

ate, and other federal agencies.

transported from land and downstream; and
(4) predict changes in water quality that
may result from managem ent actions or
changes in land use.

Continued integration of monitoring
and modeling i

Modeling results can help in
a variety of management decisions, induding
those related to contam inant-reduction and
protection strategies across broad regions
and decisions about future monitoring md
assessments of streams that are highly
vulnerable to environmental degradation.
Modeling can help in meeting regulatory
requirements, such as those related to
nutrient-management strategies and the
development of total maximum daily loads
(TMDLs}. Finally, modeling can help in

Figure 1. Generalized major land-use features included in the
SPARROW watershed model. Statistical methods are used to relate
water-quality monitoring data to upstream sources and watershed
charactenstics that affect the fate and transport of constituents to
streams, estuaries, and other receiving water bodies.

US. Departmest of the
US. Goological Survey

ssment (NAWQA) Program for six

SPARROW Modeling

To support the need for water-quality
modeling, USGS scientists developed a
model that integrates monitoring data with
landscape information. This model, known
as SPARROW (SPAtially-Referenced
Regression On Watershed attributes), i
watershed based and designed for use in
predicting long-term average values of
water characteristics, such as concentra-
tions and amounts of selected constituents
that are delivered to downstream receiving
waters. Statistical methods are used in
SPARROW modeling to explain in-stream
measurements of water quality (constituent
mass or load) in relation to upstream sources
and watershed properties (soil characte

tics, precipitation amounts, and land cover)
that mfluence the transpart of constituents
to streams and their delivery to receiving
water bodies, inchding estuaries (fig

Fact Sheet 2083010

SPARROW home page:
http://water.usgs.gov/naw
ga/sparrow/

SPARROW fact sheet;:

http://pubs.usgs.gov/fs/20
09/3019/
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Questions?

Richard Rebich
601-933-2928
rarebich@usgs.gov

ZUSGS
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