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PRMS Conceptualization

Hydrologic Response Units /‘ Surface

(HRUs)

Subsurface Streamflow
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Objective: Simulate streamflow at any point in US

Create a Geospatial Fabric for
National-Scale Hydrologic Modeling

= Use nationally consistent geospatlal fabric” of hydro features

Aggregate NHDPIlus features based on Points of
Interest (POls) to make HRUs

POls:

- Major confluences and waterbody inlets/outlets
» Gages Il USGS Reference/non Ref. Gages
* SPARROW
* National Weather Service River Forecast Centers
* Travel time points (< 1 day)
* Elevation bands (500m)
» User supplied
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Original NHDPIus data: Geospatial Fabric:

5233 waterbodies / major waterbodies
26,208 flowlines 313 points of interest (POI)
25,908 catchments 652 hydrologic response units (HRUS)

% USGS Jacob LaFontaine (GA WSC) rviger@usgs.gov
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Coarse
Resolution

gages and other “real-world”
locations to enable nesting of models
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Pull a stand-alone
coarse resolution
model from the larger
one

gages and other “real-world”
locations to enable nesting of models




Pull a stand-alone
coarse resolution
model from the larger

one

Nest a stand-alone fine
resolution model

Coarse HRUs based on stream
gages and other “real-world”
locations to enable nesting of models
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Coarse HRUs based on stream
gages and other “real-world”

locations to enable nesting of models

Pull a stand-alone
coarse resolution
model from the larger

one

Nest a stand-alone fine
resolution model

Stand-alone models can
be re-calibrated and
nested back into the

coarse resolution model
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*Sleepers River Watershed, VT

Troﬁ'trLake Watershed, WI

‘Loch Vale Watershed, CO

#Panola Mountain Watershed, GA

Loquillo Experimental Forest, PR
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Center for Integrated Data Analytics (CIDA)

« Calibration and evaluation data sets
Portal (website) that allows users an easy way

to obtain:

- Spatial data for model input (e.g., DEMSs, land cover,
soils, geology)

- Climate data for model forcing

- Loosely couple models

Nathaniel L. Booth, Tom Kunicki, Ivan Suftin , Dave Blodgett, Jordan Walker
=USGS

(CIDA) rviger@usgs.gov



GeoData Portal (GDP)

- w&
Hydrologlc‘h\i
Response

HRU summary

Mapped to model format



What happened behind the scenes?

Statistical
Gridded output summaries of
gridded output by
1 I basin subunits

)

SMAP USGS Joint Tutorial
USGS National Center

% USGS Reston, Virginia .
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Geo Data Portal (GDP)

Center for Integrated Data Analytics (CIDA)

Portal (website) that allows users an easy way
to obtain:

- Spatial data for model parameters (e.g., DEMs, land

cover, soils, geology)

- Climate data for model forcing

- Loosely couple models

- Nathaniel L. Booth, Tom Kunicki, Ivan Suftin , Dave Blodgett, Jordan Walker
ﬁyﬁgﬁ (CIDA) rviger@usgs.gov



Hydrologic Model

Spatial parameters
= GIS interface
= GDP

SMAP USGS Joint Tutorial
USGS National Center

% USGS Reston, Virginia )
October 17-18, 2012 rviger@usgs.gov
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Geo Data Portal (GDP)

Center for Integrated Data Analytics (CIDA)

Portal (website) that allows users an easy way
to obtain:

- Spatial data for model parameters (e.g., DEMs, land
cover, soils, geology)

- Climate data for model forcing

- Loosely couple models

- Nathaniel L. Booth, Tom Kunicki, Ivan Suftin , Dave Blodgett, Jordan Walker
ﬁyﬁgﬁ (CIDA) rviger@usgs.gov



Climate data for model forcing

Example -- GDP available data for current conditions:

Based
on
station
data

Dynamically downscaled GCMs

Andy Bock (CO WSC)
Greg McCabe (NRP)
Dwight Atkinson (EPA)




Climate data for model forcing (ACF HRUSs)

Mean January Precipitation
I

rviger@usgs.gov



Climate data for model forcing (ACF HRUSs)

Mean January Temperature

rviger@usgs.gov
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Geo Data Portal (GDP)

Center for Integrated Data Analytics (CIDA)

Portal (website) that allows users an easy way
to obtain:

- Spatial data for model input (e.g., DEMSs, land cover,
soils, geology)

- Climate data for model forcing

- Loosely couple models

Nathaniel L. Booth, Tom Kunicki, Ivan Suftin , Dave Blodgett, Jordan Walker
= USGS (CIDA)
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Precipitation, y Precipitation,
Maximum Temperature, , Maximum Temperature,
Minimum Temperature Minimum Temperature

=< USGS

science for a changing world

Precipitation, Maximum and Minimum Temperature,
Surface, Subsurface, and Groundwater Flow

Precipitation, Maximum and Minimum Temperature,
Flow Biostats, Stream Temperature

ZUSG

science for a changing world |

rviger@usgs.gov



Data used for NHM application

= Climate data input
s Streamflow
= NHDPIlus (V1 =2 V2)
o HRUs, segments, routing parameters
= Topography (NED)
= Soil properties (STATSGO - SSURGO)
o AWC, texture parameters
= Hydrogeology (Gleeson permeability map)
o Subsurface flux parameters
» Landuse Data (NLCD 2001 - NLCD 2006 - NLCD??)
= |mpervious area, cover type/vegetation, density parameters

SMAP USGS Joint Tutorial
USGS National Center

% USGS Reston, Virginia 3,29
science for a changing world October 17-18, 2012 r@usgs.gov



Data needs made available thru

OPeNDAP/WCS

Parameterization (static and dynamic)

= canopy density, growing season, land cover, solls,
impervious,|water bodies|| burn area

Burned
Area\

Watershed

~
r.*é
science for a changing world



Data needs made available thru

OPeNDAP/WCS

Parameterization (static and dynamic)

= canopy density, land cover, water bodies, soils, impervious,
burn area, growing season

Calibration/evaluation (any time step)
» streamflow and components of flow
= climate
= gaining and loosing streams, sinks, springs
» SCA, SWE, albedo
= cloud cover
= PET, AET
= soil moisture
=ZUSas solar radiation




W Question
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Catalog services for the web (CSW)

NASA really doing a great job on a number of these
fronts

Need more promotion/presence>USGS Community for
Data Integration

SMAP USGS Joint Tutorial
USGS National Center

;*.'é USGS Reston, Virgil
science for a changing world
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Methods

Aggregate NHDPIlus catchments
based on Points of Interest (POls)
to make HRUs

USGS

A National Geospatial Surfacewater Framework

NHDPlus is a suite of application-ready geospatial products that bLnId upon and extend the capabmtles of the National Hydrography
Dataset (NHD) by integrating it with the National Elevatior t shed Boundary Dataset. NHDPlus

Enhanced NHD Value-Added Catchments \ c Flow Volume and
Network & Names Attributes With Attributes > Velocity Estimates

The National Hydrography Data et

A rich set A drainage network
A stream addressing system =
of hydrographic features : ality data for sup up/downstream
c T ) uall ¢
for making maps. 5 S query, analysis and modeling

rviger@usgs.gov



Methods

Aggregating NHDPIlus catchments
based on Points of Interest (POls)
to make HRUs

POls:

- Major confluences and waterbody inlets/outlets
» Gages |l USGS Reference/non Ref. Gages
« SPARROW

* National Weather Service River Forecast Centers

 Travel time points (< 1 day)
 Elevation bands (500m)
« User supplied

SMAP USGS Joint Tutorial
USGS National Center

Reston, Virginia )
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NHDPIlus Catchments
Example of an international catchment on the Canadian border

SMAP USGS Joint Tutorial
USGS National Center
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October 17-18, 2012 rviger@usgs.gov
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Model Parameterization

= Parameter Sources :

1.  GDP (DEM, soils, land cover, hydrogeology)

2. GIS (depression storage)

3. Routing (comes directly from NHDPIlus analysis)
4. Default values

SMAP USGS Joint Tutorial
USGS National Center

"“lé USGS Reston, Virginia .
e — October 17-18, 2012 rviger@usgs.gov



