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Presenter
Presentation Notes
-Thanks for the opportunity to speak with you today. 
-My focus today will be describing the role of NHDPlus as a geospatial framework for SPARROW model requirements. 
-I’ll start out by providing a brief background of SPARROW, and the information required by the model’s framework. 
-I’ll follow that discussion with some of the enhancements that have been made to NHDPlus in support if the modeling. 
-This includes some data associations and evaluations, and physical network improvements. 

-I’d also like to thank the many people who continue to contribute towards these efforts. 


=USGS SPARROW

science for a changing world

SPAtially Referenced Regressions On Watershed Attributes

Spatial Statistical Approach that | - o
Empirically Relates Contaminant ;:z:::z:;z?;:zm
Sources and Transport Factors to IS A
Measured Stream Flux

Identify the spatial variability and
magnitude of contaminant supply

Quantify the contributions at various
locations

Tool Provides Spatially Detalled

Predictions:

Map individual contaminant sources in
unmonitored locations

Statistical importance and gquantification of
contaminant sources

Provides measures of uncertainty

Spatial Framework

Explicit for evaluating geographic distribution
of sources that can be used for WIP’s

Potential Geographic Targeting



Presenter
Presentation Notes
-SPARROW, stands for Spatially Referenced Regressions on Watershed Attributes. 
-It is a statistical model that relates long-term upstream monitored loads to potential sources and transport factors. 
-The monitoring is compiled from federal, state, and local programs, and serves as calibration points for the contaminant modeled.
-Based on the statistical relation to the monitored load, the models provide the ability to identify and quantify various source contributions. 
-The tool provides predictions in unmonitored locations for each modeled source independently or collectively. 
-The predictions are spatially explicit, and can be used for evaluating the geographic distribution of contaminant sources that can be helpful in constructing watershed implementation plans or geographic prioritization and targeting of management actions.

-What we are doing is going from a network of distributed monitoring, to predictions in unmonitored areas.



SPARROW Spatially Designed

_ Integrates spatial data over multiple scales to
d predict origin & fate of contaminants
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SPARROW is spatially designed.
Land to Water Delivery that affects transport. 
Long term monitoring, standardized to a base year – what would the load be if average hydrology prevailed that year
Geospatial data representing contaminant sources associated to network
Land to Water Delivery that affects transport, relate closely to landscape properties & conditions.
Mediates sources in transport to streams.
Not shown here instream decay, a simplified first order process.

and their relation to water-quality. 

Monitoring information is key to the development of SPARROW models and so we put significant effort into compiling as much water-quality data as possible. For the regional models displayed here, we compiled enough data to calculate stream loads for 2700 sites and then use those load values to build the models.  
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1)
2)

3)

SPARROW

National and Regional Modeling

Contiguous U.S.

USGS NAWQA Major
River Basin Studies
(modeld 2002 time
period)

Regional models In
the Chesapeake and
Potomac Basins, Long
Island Sound and New
England, Mississippil,
and Coastal South
Carolina.

Current modeling - Refined to 5
major regions, modeling 2012 time
period (NAWQA Cycle llI).

Water volume, Suspended
Sediment, Nitrogen and Phosphorus
NHDPIlus (medium res) is the
primary framework supporting
NAWOA Cvcle Ill models
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-SPARROW models have been developed nationally for various contaminants since the early 1990’s
-In Cycle II of the NAWQA program, modeling capabilities were applied for seven large regions of the country (MRB’s) for the 2002 time period. 
-Many other regional models like Chesapeake Bay, New England, Long Island, Mississippi basin, and South Carolina have been developed for various contaminates and time periods, and utilizing a variety of spatial networks.

-Current NAWQA SPARROW modeling activities are in 5 major regions, modeling Water Volume, Suspended Sediment, Nitrogen and phosphorus for the 2012 time period.
-These models will also be assembled for a national assessment.

-Medium Res NHDPlus is the primary framework supporting these modeling activities.
For the most part, the modeling regions adhere to the NHDPlus production units. There are a few exceptions in the west and southeast.





HUC-08 (~2,294 Nationally)

RF1 (~66,000 reaches), average 16 km
* Mid 1980’s EPA product, 1:500,000

* Provided flow and velocity estimates

e Catchments (1k scale)

e Median flow ~70 CFS

Modified RF1

* Enhanced monitoring network, better catchments, updates to
attributes like time of travel and reservoir size estimates

Enhanced RF1
e Supported NAWQA Cycle Il MRB modeling

e Additional monitoring

NHDPIus (> 2.5 million), average 2.2 km
* Even more monitoring (~10 — 20%)

* Median Flow ~1 CFS



Required Network

Properties

Catchments
generated for each
reach

A single flowpath
represents the basic
building block (reach).

Orientation consistent,
same direction as
streamflow.

Continuous (Connected
and sequenced).

Referenced Gages/QW and
Reservoirs ﬂ
Unique IDs (COMID) Nodes are reach endpoints

allows for associating Each Node has unigue ID

stream reaches to .
catchmente Each Reach has unique ID.

O
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Attributes of Stream Characteristics 
Time of Travel (Length / Velocity)
Streamflow (Mean)
Diversions
Reservoirs

Because of model requirements, node numbers are required to be re-computed. Any alterations to the network require a re-computing of the hydrologic sequencing.


=USGS  NHDPlus and SPARROW

@ Spatial Data Aggregation and Analysis:
* NHDPIlus V2 is a primary Framework (SW reach
and catchment)

o Associations (water-quality monitoring, gages,
dams/impoundments, municipal point sources)

o Characterizations (physical, source, climate)
o Connectivity Improvements

o Thinned (less reaches) versions will be generated
for SPARROW modeling

* HUC12 designations

* Value added attributes for
other uses
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-The NAWQA program has adopted NHDPlus as the primary framework for Surface Water data characterizations. 
- It serves as a container for these characterizations at a fairly fine scale. 
-It also provides network properties and attributes that allows users to navigate up and downstream. 
-Associating key data layers to the network like NID Dams, water-quality stations, point sources, and watershed properties like nutrient and sediment sources, landuse, and climate is an ongoing activity, depending on what time period and contaminant being modeled. 
-In addition, we also are checking for connectivity issues. The proper routing of flow and contaminants is critical in a SPARROW framework. 
-While 1:100,000 scale hydrography is a manageable unit to work in for national assessments, we do see a need to thin the network (reduce the number)  in order to satisfy some computing limitations when developing and displaying output from the models. 
-We also have found that resource managers evaluating input struggle with the SPARROW estimates at the catchment level. 
-Over 2.5 million flowlines and associated catchments is a lot of information.
-We also have a need for characterizations at other scales, like NAWQA monitoring locations, or locations for site selection. 
-And the program, as well as other USGS programs and other entities should be able to take advantage of these enhancements.


NWIS, STORET, OFAs, States, Other Entities
(~150 million records - 500 sources - 460,00 sites)
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Monitoring information is key to the development of SPARROW models. These data provide the model calibration information and is used to establish relations between what is monitored in streams, and the important contaminant sources and transport factors.

Water quality monitoring data (National Data Aggregation - NDA v4) to support the program has been assembled and Aggregated by Jeff Deacon and his group.
Data are pulled from:
USGS National Water Information System (NWIS) – CIDA
EPA STORET and Water Quality Exchange Repository - CIDA 
Other Federal Agency monitoring sites - NPS, USFS, USBOR, USEPA, USCOE 
External source datasets not in NWIS/STORET  
A basic screening process was applied to water-quality data to thin the potential candidate sites for SPARROW modeling. This screen is based on parameter, period of record, and sampling frequency. This criteria varied within each modeling region in order to take advantage of the number of potential stations without compromising the integrity of the models (not too strict, and not too liberal).



Addresses on Reaches

QW site located _ \
on Reachcode 1 ® An NHD reach is comprised

at measure 85 of one or more flowlines

® Addresses on linear
reaches are proportional.

measure 0-100 from bottom
to top

Laura Hayes and Craig Johnson
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-Once the screening procedures were applied, water-quality stations were then referenced to the NHDPlus, region by region.
-Laura Hayes and Craig Johnson developed python routines in ArcMap (Modelbuilder) that allow batch processing for Linear referencing water-quality sites to flowlines on the network. 
-This process also maintains the associated reachcode and measure (location) along the flowline, in addition to the COMID required by SPARROW.








Scores for QA/QC

Ji=t GE350

ComlID from catchment intersect does not
match ComlID from linear referencing

Site referenced to uninitialized flowline
Site snapped from a far distance away
Site Is on a secondary path divergence

Site falls within NHDArea and near a
confluence

Total QA/QC “score” to help prioritize
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-Matching is a big deal. Lots of stuff can go wrong with blind snapping, especially with bad Lat longs. 
-QA procedures and diagnostics developed here were invaluable and provided for more detailed inspection of how well the sites match up to the network. 
-This includes distance to the snap and matching name fields of the network and the monitoring site, and what type of flowline the site was snapped to. 
-Matches can then be scored based on these diagnostics. 
-Scoring helps prioritize which sites should be evaluated first.
-Poorly scored matches are investigated manually.
-We also have married this tool with SAS scripts to better match the names. 
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-Once water-quality sites are referenced on the network, we can takes advantage of navigational structure in NHDPlus in addition to data (in this case, USGS Gages) already associated to the network. 
-We have used tools in both ArcGIS and SAS to associate closest features downstream. 
-In this case, we are matching water-quality stations with the closest stream gage. This is required in order to estimate contaminate load for these locations.

-The search criteria can be set to look upstream, downstream, or both, in addition to including other search parameters like POR.
-All of these associations and connections to the network are being evaluated by the SPARROW modeling team within their respective regions. 
-These would only be for sites that possess the interested contaminant (N, P, or S).�
This is in region 08 (in Arkansas). The hydro showing is NHDPlus version 2.
The gages are in red, already associated to NHDPlus and distributed with the NHDPlus dataset. 
QW sites were matched to the network, then matched to a gage downstream. are black circles, the QW sites that had no nearby gage are open circles.

Reachcodes are more stable than flowline ComIDs.  ComIDs more apt to change with future updates to NHD/NHDPlus

Multi-step process: Locate features along routes; Make route event layer
Snapped locations need to be manually checked for accuracy and redone if wrong
Fields from multiple NHDPlus tables are helpful in QA assessment (more joining)
Prioritizing needed to highlight sites that are most likely in need of QA�(especially if data set has hundreds of thousands of points)





science for a changing world

1. Approach

 Review locations/associations and reach
associations for majors identified in 2002

« New national pull for 2012 from ICIS

 |dentify new majors since 2002 and
review locations and associations

« Seek discharge and concentration data
for all majors missing that data

2. Current Specific Tasks:

Goal — update the

« Each regional SPARROW team working current point source
to complete the data review and data base to include
compilation for majors data through 2012

3. Progress:

* Most regional teams have nearly
completed evaluating locations of majors

 Some work has been completed to find
missing discharge and concentration

data and minors

Molly Maupin, Tammy Ivahnenko, Ken Skinner, Lori Sprague,
Charlie Crawford, Steve Preston, SW Modeling Team, Others
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-Our goal with developing point source data is to update our current holdings from a previous effort with the EPA NPDES/ISIS 2002 data
and update a recent pull of data for the 2012 time period. 
-Work is primarily with the Majors (priority), then addressing the minors. 
-Data is incomplete from these systems, so efforts are being made to track down flow and concentration data, at least for the majors. 
-The SPARROW modeling teams are the primary location checkers and tracking down missing data
-Google Earth has been a viable tool in that process.

-In the end (FY16), we will have major and minor facilities tied to the respective COMID with estimates of N and P loads where possible.


® Approxmately 59,000 dam
locations from several
versions of the NID database
were snapped to the medium
resolution NHDPlus

® Started with the 2009 NID
data associated to the High-
res NHD , 2011 version
associated to Medium Res,
and a fresh pull from the
2013 NID.

@ Only about 11% have been
physically (visually) reviewed

@ Script written to properly
locate dams on the primary
waterbody outlet flowlines.

Tana Haluska and Craig Johnston

Screening process being
developed for unreviewed dam
locations with snapping
distance greater than 300
meters (11,000 plus)
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- Sparrow requires accurate estimates of surface-water impoundments in order to evaluate the effects of reservoir and lake storage on contaminant transport. 
We started with several versions of the National Inventory of Dams (2009, 2011, and 2013). Some already associated to the High-res MHD.
In the end, 59,000 dams snapped to the network, and physically reviewing about 11%.
Several python scripts have been created and used to check to make sure dams were snapped to primary outlet flowlines, and checking for those snapped > 300m away.

Primary and secondary waterbody outlet designations were assigned for thousands of lakes/ponds in NHDPlus. These will be used during the NHDPlus network thinning.

Craig Johnston is finalizing the methodology for linking HUC12 boundaries to NHDPlus reaches in the Pacific Northwest.



=USGS Challenges

science for a changing world

Snapped and should not have been
Some dams were snapped to an incorrect flowline.
Location issues of lakes and or NID lat longs

Some of the flowlines are pointed in the wrong direction.
A few missing NIDID’s

Duplicate Dam locations

Some known dams not in NID (2013) but in earlier versions

351 dams have multiple records in the NID database, these have
been matched up with the correct NID record.

Several thousand NID records are missing some key attributes

We are aware of the sensitive nature of the NID locations and
associated data.

Drainage  Spillway  Surface MID Mormal Il Ilay Year  Purp Dam Type  River

Areg Type frea Storage  Storage  Storage  Discharge Completed

15936 21656 15179 130 2483 1374 21130 hl62 1883
Percentage missing:  27.58%  37.48%  26.21%  0.22% 4.30% 238%  3.07%  1066%  3.26% 3.78%
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-Many challenges occurred including:
-Snapped to a flowline when they should not have been snapped or to incorrect flowlines
-Poor location information
-Duplicates
-Missing records to name a few.

-A key attribute for a SPARROW models would be surface area. 
-Useful for QA would be river name. 
-Other useful model variables could be dam type and age.
-We are aware of the sensitive nature of the locations and associated data. Data have not been publically released, and if so, would only be by COMID, not location or NIDID.




NHDPIusV2 Diversions - Basic Concepts

Secondary path —
default diversion Diversion
fraction = 0

Primary path — default
diversion fraction = 1

Point where
diverted flow
recombines

All NHDPIusV2 diversions are assigned a primary path and a
secondary path

For almost all diversions, NHDPlusV2 accumulations assign a
diversion fraction of 1 to the primary pathway and a diversion fraction

of O to all secondary pathways
Greg Schwarz
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Diversions are an important feature in the NHDPlus framework. ~ 10% of the flowlines are affected by a diversion in one way or another. 
~65,000 diversions
For most diversions, the fraction of 1 is assigned to the primary path, and zero to the secondary.

Most of the routing errors discovered in the network can be attributed to diversions. 
Errors in routing can affect the accumulation of load and flow, and thus adversely affecting SPARROW predictions and error estimates.




&USGS Results of Diversion Evaluation

science for a changing world

Approximately 400 gages were identified for
Inconsistencies between NWIS and NHDPIlusV2 drainage
area

65 gages were found to be improperly located

Remaining gages (80%) required modification of diversion

routing
2,750 diversions were evaluated and 1,689 (61%) were
found to contain routing errors (either primary path was
miss-identified or the diversion was incorrectly placed on
the network requiring changes in flow direction for some
flowlines)

New attributes added that include:
Flowlines that terminate into the ground
Flowlines with unresolved diverted flow
Groups (more than 2) of diversion-affected flowlines

Google Earth used to verify path, fraction, and flow
direction

SAS Code incorporates routing modifications, checks that
modifications are logically consistent (no broken
flowpaths), and rebuild most network variables to be

consistent with the revised routina.
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-NWIS gage areas were compared with the reported drainage area in the NHDPlus. This helped identify potential problems in the networking.
-Some gages were miss located.
-Modifications to the diversion were required at many gage locations in order to correct routing errors.
-Either the primary path was miss-identified or the flow direction needed to be corrected on the flowlines.
-The diversion fraction is typically computed based on a ratio of stream width at its narrowest point,  to the sum of the widths across all paths of the same diversion 
as seen in Google Earth imagery. 
-In some cases this ends up being a 0/1 assignment, but often it is a non-0/1 assignment. 
-SAS code is used to reconstruct the network when corrections are made.



=USGS Examples of Other Data Associated

ence for a changing world

@ Fertilizer, Manure

® Atmospheric Deposition

@ Nutrient content from Septic
@ Natural Sources of P

@ Land Use (NLCD, CDL)

Tool Development

® Solls 1) Apportion values to catchments
2) Accumulate upstream contributions

@ Tile Drainage

® Geology/Lithology
@ Irrigation/Water Use
@ Climate variables




=USGS SPARROW data requirements

science for a changing world

Geospatial Data Storage and Access

Base — Online storage and access, raw
data

Meets new USGS open access data requirements

ZUSGS

science for a changing world

/@.ScienceBase—Catalog Communities  Help ~

(browse) = Communities =+ National Water-Quality Assessment Program = National Water-Quality Assessment - Hydrologic Systems Team (NAWQA - HST) + GIS Data Sets -

GIS Data Sets

Date Modified

2015-05-19T714:26:35.0142

2015-06-02T17:18:
Climate

Groundwater

Paint

Population

) Log in
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-ScienceBase is a collaborative scientific data and information management platform used directly by science teams. 
-It provides access to aggregated information derived from many data and information domains, including feeds from existing data systems, metadata tools and catalogs, and scientists contributing new and original content. 
-Here we are populating individual layers grouped by major theme. 
-This system will be the primary location SPARROW modelers will retrieve their data. 
-The data is structure as national tables, with a COMID and a computed value of the desired data theme. 
-Landuse would be the LU code and the area of that landuse within that catchment. 


https://www.sciencebase.gov/catalog/folder/52b461cbe4b029a4958d6050

Med-res NHDPIlus, Closing Comments

Manageable at National Scales

Widely accepted and available Nationally

Spatial improvement from previous networks
Enhancements to date have made a “better” dataset

Framework for “additional and/or updated attributes” —
ALL can benefit

Con’s
Topography out of date (location of stream)

Attributes need updating (and new ones added,
coordinated, maintained)

Crosswalk lacking from finer scales (poor scalability)
Tools developed in ArcGIS always need updating

Difficult to apportion data explicitly at monitoring locations
COMID’s are less stable -long term

Taken quite a bit of effort (and $$) to get here

19


Presenter
Presentation Notes
I’ll finish up here with a few thoughts on the pro’s and con’s on the NHDPlus network.

Political boundaries, HUC12’s, channel properties, flow estimates.
Overhead to manage separate data layers is increasing and not sustainable.
Even at 100k, this scale may be too detailed for some county level data.
Many applications rely on characterizations 


Thanks

Questions?
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We also can take advantage of the characteristics associated to NHDPlus and apply for site selection screening and criteria.
Colored lines are stream segments that were selected based on land use characteristics of the accumulated watersheds and/or riparian buffer.  Here we were trying to find reference sites, the “needle in the hay stack” in Iowa, streams with low levels of ag and urban land use.  

identify the characteristics of sites that you're looking for (land use, watershed area, etc.)�select/filter the database to find candidate segments meeting those criteria�display those segments on a map (i.e., Google Earth),�look at the segment/watershed in Google Earth -- "desktop recon", and, if promising�field recon the site�
Searching for reference sites in the Midwest was the proverbial search for needles in haystacks. Using NHD it was possible, for example, to identify any/all stream segments in IA that had less than 50% row crop in their watersheds (there were surprisingly few). 
�Sources and selection criteria
NHD+:  riparian row crop (RC) <20%, CUMSQKM <100 km2, Aii bins 1-2
Protected Area Database: segments in national, state and local parks
In parts of West with few options (MN, NE, IA): Riparian RC <20%, CUMSQKM <100 km2, Aii bins 1-4



SPARROW Decision Support System

w = = USGS Home
o~ EFE, : 4 Contact USGS
‘ - PG =3 ‘ b = s % Search USGS

science for a changing world ¢ P
e o

SPARROW Decision Support System

Find a Model by Geographic Location: Documentation and Further Reading Tutorial Videos

Select a region or state. When a state is selected, all models s What is SPARROW? Select a video...
pentaining that state are listed. ¢ What is SPARROW Decision Support? Watch now ==
* SPARROW Applications & Documentation

+ SPARROW DSS FAQs Found a bug or have a comment?

Please send bugs, suggestions and questions to the
SPARROW Decision Support System Administrator.

Selected Model
2002 Total Nitrogen Model for the Chesapeake Bay Watershed

Explore this model in the
Decision Support System >>

Modeled Constituent: Nitrogen

Base Year: 2002

Maryland Stream Network: National Hydrography Dataset Plus
Geometry and additional reach and network attribute data are available with the stream

Find a Model by Modeled Constituent: network data, which is available as a separate download.

Sources, Fate, and Transport of Nitrogen and Phosphorus in the Chesapeake Bay
Watershed: An Empirical Model

Model. tchi riteri lick a model to show detail
s matching your criteria (click a o Model Updates: View this model's updates

Nitrogen r Reference:

Chesapeake Bay Total Nitrogen Model -2002

Watershed Based Sessions

_ _ _ To start the DSS with the outlet river reach of a major watershed selected for downstream tracking, select a
Total Nitrogen Model for the New England and Mid-Atlantic | watershed and dlick Go.

Region - 2002
Susquehanna River Watershed v Go ==

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

National Total Nitrogen Model - 1992

Accessibility FOIA Privacy Policies and Notices
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The SPARROW Decision Support System which has been available for a number of years. This is an interactive tool where all of the published SPARROW models reside.

This is the opening page which provides access to a variety of types of information. 

At the top there are links that provide information about SPARROW and the DSS, and there are even videos that guide you through the use of the system.

On the left, when you open the page, there is a list of models that focus on specific regions and specific constituents. You can select the model of interest by clicking on the map or by using the dialogue boxes below the map to specify the region and constituent of interest.

In this example, I’ve typed Maryland and nitrogen in those dialogue boxes and three models come up. I want the most current model and one that is specific to the Chesapeake Bay watershed and so I’ve selected the one at the top of the list.

Once you select a model, various types of information about that model are provided. And when you are ready to proceed with exploring the model, you can click on the “explore this model” button.


SPARROW DSS — “Disnlav Reall|ts”

1. Select a Data Series
Data Series

Incremental Yield
Comparison To Original Model

Display Results | Downstream Tracking ind STemek | e Header/Footer | ) SPARROW Model / Videos» |

2. Select a Model Source
Model Source

Urban Area IF Urhaﬂ J‘E'I.T'EE

Map Units:

.| DiSplay Results || Downstream Tracking Change Inputs

Display: f
(

\#| Reach Overlay i /

HUCS Overlay i

Binning for Map Color and Legend 3. SEIEEI: thE map dlspla? DlltIDI'IE- EXPLANATION i
et i Display: Reaches ® Catchments Mncremental Vicki

Auto binning | Edit Custom Bins.. kgekm™2eyr~1 of Nitrogen

B -o0.1to 75

75 to 150

Calibration Sites =

[ 150 to 225
# Reach Overlay W 25 o 300
]

300 to 10000.0

HUCB Overlay =USGS

Currently mapping Incremental YieNd.
The map is up to date.

Binning for Map Color and Legend
3 Custom Bins
Auto binning | Edit Custom Bins...
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The functionality of the decision support system is organized under three types of activities that can be accessed by clicking on one of the three tabs at the upper left of the page. CLICK

Those three types of activities include “Display Results” for mapping model predictions, “Downstream Tracking” for evaluating the relations between upstream loads and downstream water quality, and “Change Inputs” for evaluating the effects on water quality of changes in source contributions. I’ll try to give an example each one of these capabilities and show the new capabilities associated with them. CLICK

This page shows an example of using the “Display Results” functionality and the controls for that are located on the left. CLICK Here one can map a range of different types of model predictions as indicated by the dialogue box under “Data Series”. One can do this for all source types combined or do maps by individual source type as indicated by the “Model Source” dialogue box. And then there are a ways to refine the display options. CLICK

In this example, I’ve chosen to display the predictions of incremental yield of nitrogen that is due to urban area. Incremental yield is that amount that comes from each individual catchment without including any from upstream or loss that may occur with progression downstream. So what it shows is where local nitrogen contribution to streams due to urban runoff is greatest. In this particular case one can see the urban areas of Baltimore, Washington DC, Harrisburg and Norfolk.

To provide a little different perspective, I’ll zoom in to one particular area which is in the vicinity of Harrisburg, Pennsylvania. CLICK


SPARROW DSS - “Display Results”
Predicted Nitrogen Yields from Urban Areas

SPARROW Decision Support System Total Nitrogen Model for the Chesapeake Bay Watershed reported in SIR 2011-5167 << Home

Display Results Downstream Tracking Change Inputs ||Find a reach... | Export Data... | Session= | Layers | Hide Headen‘Footer\ﬂ SPARROW Model / Videos - |

sy LG A : ol sy ® i 7 i , B e " 9 e 3 : I
1. Select a Data Series 4 = _." 55 ¥ o 4 T Y : ' e i . . e - =
Data Series o4 :’;}[“'& i

Incremental Yield ;

Comparison To Original Model

Map the model results by reach or catchment,

2. select a Model Source
Model Source

Urban Area
Map Units: ® Mass Percent

3. Select the map display options
Display: Reaches ® Catchments

_| Calibration Sites
# Reach Overlay
HUCS Overlay

Binning for Map Color and Legend
5 Custorn Bins
Auto binning | Edit Custom Bins...

= ! i S 75

75710 150

150 to 225
225 to 300 F

to 10000.0

Currently mapping Incremental Yield.
The map is up to date.
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The system allows the user to overlay predictions on other types of geographic data such as land use. In this map I’ve adjusted the transparency of the prediction layer so that you can see the urban area underlying the model predictions.

The is the Harrisburg, PA area and you can see specific distribution of urban land use.

So the system can provide significant detail in describing the factors that affect nutrient loading. And the intent of that is to promote understanding of those factors as well as providing a means of illustrating their role in affecting water quality. 

Thinned versions of the NHDPlus are planned to be the framework driver for this system. Existing models using NHDPlus in the current DSS struggle with performance issues due to the large number of reaches and catchments.
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Presentation Notes
SPARROW results are being used at various scales by Federal, State, and municipal water-quality agencies to identify the sources and geographic areas that produce significant nutrient inputs to Chesapeake Bay. These evaluations are used to set priorities and allocate resources in order to carry out the Watershed Implementation Plans. These plans are designed to reduce nutrient inputs and focus resources and management practices where they will have the greatest impact in order to meet established Total Maximum Daily Loads. 
 
Priority watersheds based on SPARROW results helped focus CBSF grants to areas yielding the greatest nitrogen or phosphorus to Chesapeake Bay (National Fish and Wildlife Federation, 2012). Maps such as these help government agencies and nonprofit groups focus resources where they have the greatest impact.

•Simulation results obtained by using the previous Chesapeake Bay SPARROW models (Brakebill and Preston, 2004) have been used regionally by the U.S. Department of Agriculture (USDA) and USEPA to identify and prioritize watersheds that contribute high nutrient yields from agricultural sources. As a result, these Federal agencies allocated most of the funding from the Chesapeake Bay Watershed Initiative (CBWI) Farm Bill Program to these areas. 
 
•The USGS is expanding its collaboration with the USEPA, USDA, and State agencies to assist in the application of the new SPARROW results so that additional partner agencies can prioritize areas and allocate monetary resources to local governments. The following programs are currently utilizing the new SPARROW models to help direct resources for implementing water-quality-improvement actions: USEPA implementation grants, USEPA Chesapeake Bay Regulatory and Accountability Program (CBRAP) grants, the USDA CBWI Farm Bill Program, the National Fish and Wildlife Foundation (NFWF), the Chesapeake Stewardship Fund, and the Maryland Bay Trust Fund.







SPARROW Mass-Balance Model

Nonlinear regression
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Presentation Notes
SPARROW is a Mass-balanced non-linear regression equation, designed to simulate the processes that lead to elevated contaminant levels in local streams and downstream waters. The model tracks how nutrients move from the land surface and through streams, and account for losses that occur due to natural processes.

Load leaving any one reach equals the amount generated upstream of that reach and transported through the stream network, plus the amount originating within each reach catchment, and transported to the stream. Source and landscape factors are quantified by using GIS data layers referenced to each reach and contributing catchment area. Source transport is either enhanced or inhibited as it moves across the land surface and into streams. Once in stream, sources are subject to a first order decay rate based on traveltime, and reservoir settling velocities.
All of those inputs and processes are integrated in such a way that model predictions match actual water quality as defined by monitoring information.

Non-Tidal, steady state, long-term mean conditions
Separating source, land and water processes allows the evaluation of statistical significance separately
Framework for predictions, includes mean-annual flux at each stream (by source), yields from each source, 
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