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FLOODS OF AUGUST AND SEPTEMBER 2011
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August 14 2011—Thunderstorms in Baltlmore—DC reglon produced 3--3 5
iInches of rain in 3 hours in some areas.

August 27-28, 2011—Hurricane Irene, 6--12 inches of rain in Southern
Maryland and areas of the Eastern Shore and Delaware.

September 5-9, 2011--Tropical Storm Lee, up to 15 inches of rain in some
areas, mostly west of the Bay. Some of the hardest hit areas included

Montgomery, Howard, Carroll, Anne Arundel, Baltimore County, and areas of
Southern Maryland.



October, 2012 Hurricane Sandy

Spring high tide on the New Jersey coastline, delivering hurricane-
force winds, storm tides exceeding 19 feet, driving rain, and
plummeting temperatures.

Hurricane Sandy resulted in 72 direct fatalities in the mid-Atlantic
and northeastern United States, and widespread and substantial
physical, environmental, ecological, social, and economic impacts
estimated at near $50 billion.



Coastal Resiliency and Response to Coastal Flooding

USGS Strategy outlines five themes based on impact types and
Information needs.

Coastal topography and bathymetry

Impacts to coastal beaches and barriers

Impacts of storm surge and estuarine and bay
hydrology

Impacts on environmental quality and persisting contaminant exposures
Impacts to coastal ecosystems, habitats, and fish and wildlife.

The data, information, and tools that are produced by implementing this
plan will:

Further characterize impacts and changes

Guide mitigation and restoration of impacted communities and ecosystems

Inform a redevelopment strategy aimed at developing resilient coastal communities and
ecosystems

Improve preparedness and responsiveness to the next hurricane or similar coastal
disaster

Enable improved hazard assessment, response, and recovery for future storms along the
hurricane prone shoreline of the United States.



USGS Storm Tide Response
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Short Term Networks ==

Deploy sensors in the
temporary monitoring

network (designed to augment
USGS permanent network)

* Rapid Deployment Gages
e Storm tide

* Wave height

e Barometric pressure

Collect post-event high
water marks

Works for inland too!

Deployment

Real-Time §
Water Level
Gage

~  High-Water
- Mark



Using a Mapper to Communicate data

PRO

® Before storm
* Locate sensor networks
* Plan with cooperators \ .
® During storm e R
* Monitor real-time gaging . '
locations
® After storm

e Coordinate and
communicate retrieval

process and HWMs @ Will include partner data
» Coordinate data » NOAA/NWS
processing and approval o FEMA

o Data dissemination e State

Murncane



http://wim.usgs.gov/stormtidemapper/stormtidemapper.html

Short-Term Network Application

Streamlines data planning, collection, approval and

delivery

Field Tools

o Forms

o Mapper

o Automatic location
o Automatic naming
Manager Tools

o Approval dashboard
o Mapper

Public Mapper and
web services

SHORT-TERM NETWORK APPLICATION

ﬁ Home %,-E Map I:} Approval 'Ei‘ Settings

1. Choose Event

B s Hurricane Isaac

There are 5 people in the field for this event.

HWMs

There are 4 HWMs for this event.




A national network collecting additional data, supplementing
long-term networks. Mapping and gaining a better
understanding of coastal events.
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Hurricane Irene

555-DE-KEN-003WL
Murderkill River at Carpenter Bridge Rd
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Lidar Improves Data Quality

(basic assumption)

27N\

Ten meter resolution 2
| Ten meter resolution  [§59
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10 meter elevation is available Nationwide
3 meter to sub-meter is becoming more widely
available



Using lidar for geomorphic analysis

Cross-section comparison

How well does lidar capture the geomorphology
of a stream reach?

Statistical differences within catchments

When aggregated to a catchment, do the metrics
derived from 10 meter and lidar differ?

USGS and West Virginia University work

Automate the generation of geomorphic

characteristics from lidar

Bank height

Bank angle

Channel width

Channel profile slope

Floodplain width (extracted from floodplain maps)
Floodplain profile slope



Using LIDAR to develop geomorphic
metrics at Regional Stream Assessment

Sangamon River at Monticello, IL — 2013 — Silvia Terziotti and Allen Gellis



Profiles with points every 10 feet were created




Distances were
adjusted based on
one well-defined
point per cross-
section — often left
top of bank, right
top of bank or a
road feature

Caveats:

Cross-sections were stored in
relative distance and relative
elevation values so GIS-
generated profiles were
adjusted to match the 2013
data

Sangamon River at MonticelleAi- 2013

Lidar does not

penetrate water

— — the water
__| surface is

reflected in the

lidar elevations

—1 (and the NED)

Elevations were
adjusted based on
an anchor point so

| each cross-section
will have at least

one point where
the elevation and
distance match

M,ﬁg‘ N

— The cross-sections
were drawn in as a
best estimate but may

Cross-Section 4
== idar 4ft
NED 10m

differ from the actual

-50

o
U1

0 50

100 150

surface

survey lines — some
differences in elevation
may actually be due to
misalignment on the



Floodplain calculation

Find bank locations and elevations
- from initial cross-section analysis

Interpolate a ‘trend surface’
- represents longitudinal trend
- distance weighted

Subtract from original DEM
- the ‘flat’ DEM

Subtract some ‘inundation’ height

(simple inundation scenario — could also be used with
HEC-RAS or other model)

Riparian Topography Toolbox: River Bathymetry Toolkit:

Dilts, T., and Yang, J., (2010). ArcGIS Riparian Topography Toolbox McKean, J., Nagel, D., Tonina, D., Bailey, P., Wright, C.W., Bohn, C.,
Users Manual. Great Basin Landscape Ecology Lab, Department of Nayegandhi, A., 2009. Remote sensing of channels and riparian zones with a
Natural Resource and Environmental Science, University of Nevada narrow-beam aquatic-terrestrial lidar. Remote Sensing, 1, 1065-1096;

Reno, January 29, 2010 doi:10.3390/rs1041065.



Floodplain calculation example

Calculated Floodplain - 1m

[:l 500 Meters

Calculated Floodplain - 3m

Calculated Floodplain - 10m







Chesapeake Bay Watershed  =USGS

@ Drains the largest estuary in North I
America Pt sy

® Stresses led to the Bay and its tidal
rivers being listed as “impaired
waters” under the Clean Water Act
* Largely because of low dissolved
oxygen levels and other problems

related to pollution like excessive
nutrients and sediment

e Imposed TMDL throughout watershed

® Restoration efforts have been ongoing
for several decades.

® Challenges:
* Diverse and changing land uses
e Variety of contaminant sources

» Diverse natural conditions relevant to
contaminant fate and transport

& .Cha_sa_pmke %,

@ Restoration efforts have been ik
designed and supported using ‘
numerical models:

o Chesapeake Bay Program HSPF ek " SO | and cover, 2001
watershed model e . (from LaMotte, 2008a; 2008b)
o  TMDL’s implemented and managed 3 < o Iiﬁ%i:ﬁﬂural
e USGS SPARROW : e : b/ Eggrﬁ'ste:jd —
o Help gain a comprehensive understanding SR 2ol S| moter o
of where nutrients and sediment originate g Dl Vi NI Nutrient point sources
o How they move throughout the watershed 3 i N {from U.S. Environmental

) . iy : Protection Agency, 2009)
o Assist management actions i R T - @ Point source




a USGS SPARROW

science for a changing world

SPAtially Referenced Regressions On Watershed Attributes

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

|dentify the spatial variability and
magnitude of contaminant supply

Quantify the contributions at various
locations

Tool Provides Spatially Detailed

Predictions:

Map individual contaminant sources in
unmonitored locations

Statistical importance and quantification of
contaminant sources

Provides measures of uncertainty

Spatial Framework

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

Potential Geographic Targeting




SPARROW Spatially Designed

Integrates spatial data over multiple scales to
d predict origin & fate of contaminants

Slope, Physiography,
Soil Characteristics,
Reservoir Systems

" g

, 73,3 .
T Regimia® e ®
WEST |~ ’f ‘\’\, Q

VIRGINIA
s

connected and

attributed streams ,, .. & ndN ,
and watersheds Monitoring Data (Dependent ol =

Variable) ’
Geospatial Land to
Water Delivery

Geospatial Source

a USGS -

science for a changing world
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National Water-Quality Assssment (NAWQA) Program .

| Home | Headlines Featured Studies Liaison Committee | Informing Decision Makers Data | Modeling { Software | Publications Maps
- - Modeling and Software
Attributes for NHDPlus Catchments (Version 1.1) for the S
Conterminous United States (DS-490) wARE
Climate MODFLOW
Hydrologic Landscape
These data sets represent the average for each climatic variable for NHDPlus catchments in the conterminous United States. HEITIS
» Average Annual Precipitation, (1971-2000) General Information
» Annual Precipitation, (2002) About the Program
» Average Daily Annual Minimum Temperature, (1971-2000)
» Average Daily Annual Maximum Temperature, {1971-2000) Erz=my
» Annual Daily Minimum Temperature Celsius, (2002) Related Sites
+ Annual Daily Maximum Temperature Celsius, (2002)
Contact us
Geology/Soils NAWQA Intranet

These data sets represent the area of each variable type in square meters compiled for NHDPlus catchments in the conterminous United States.

» Bedrock Geolo

» Surficial Geolo

» STATSGO Scil Data (cation exchange capacity, percent calcium carbonate, slope, water table depth, soil thickness, hydrologic soil group, soil
erodibility {k-factor). permeability. average water capacity. bulk density, percent organic material, percent clay, percent sand. and percent silt}

Land

These data sets represent the estimated area of each variable type in square meters compiled for NHDPlus catchments in the conterminous United States.

Mational Land Cover Dataset 2001

Hydrologic Landscape Regions

Level IIT EcoRegions

Nutrient EcoRegions

2000 Population Density

2001 Percent Impervious Surface

2001 Percent Canopy

Artificial Drainage - Mational Resource Inventory: Tile Drains, Ditches, Total Artificial Drainage and Irrigated Area
Physiography

Hvdrolonic Variahles

@ http://water.usgs.gov/nawga/modeling/nhdplusattributes.ntml
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Spatial Distribution of TN

b) Delivered

Estimated annual
yield of total
nitrogen, in kg/km2
(high value in Ib/ac)

0-152 (1.4)

152 -221(2.0)

221 - 297 (2.6)
B 297 - 398(3.6)

1 B 398 -526(4.7)

B 526 -683(6.1)
B 683 -887 (7.9)

887 - 1186(11)
I 1186 - 1710(15)
B 70

4

Ator and others, USGS SIR 2011-5167
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science for a changing world

Applications

SPARROW predictions
of nitrogen and
phosphorus yields were
used to prioritize
locations for nutrient
reductions through 2012
National Fish and
Wildlife Federation
grants.

Similar targeting for:
USDA Farm Bill Programs
MD Bay Trust Fund
EPA Grants

Priority Agricultural Watersheds in Which to Focus
Nitrogen and Phosphorus Reduction Activities

Priority Agricultural Watersheds for Both TN and TP
- Priority Agricultural Watersheds for TP
I Friority Agricultural Watersheds for TN
————= State Boundary
Chesapeake Bay
I:] Chesapeake Bay Basin

Created by HW, 02/23/12

N

Chesapeake Bay Program
A Watershed Partnership

ilometers
100 Miles N

UTM Zone 18N, NAD 83

2102 4M4dN
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science for a changing world

Applications

Phosphorus Yield

- Chesapeake TMDL
mandates load reductions
from specific source
sectors.

i 20 kg/km2/y

- Maryland has allocated | Ny LS ) Y5
these to counties, but =0 |
does not provide guidance
on specific locations.

- Many local jurisdictions
also manage local TMDLSs.

- SPARROW can provide
predictions useful for
targeting at sub-county
levels.
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r'




Thank You



Indiana /

~ Altoona / ¢
Robinson \)

Greensburg
= Johnstown /) O

2 S —Car Ilale & N
° @ -//\/ / E“‘:‘I"‘"'ﬂll\l" Ephrata ’\\
i

/ Lebanon
Harr |sburgw shey

S
% \\ S ANt _l//’/\'\'/ / \ Columbia
% T e Chambersburg ./ . Shiloh Coatesville + -
Y A ) / Philadelpt
g ( Hanaver

it
| Trenfon /2
Horsham A s
Phoenixville —A( 7

S \ Hockessin = 7" Sbury N inderwold
> 2 \ 7 -2
Do & S S N T Glasshoro
A7 N LAY e ) /___V“ 8 A%
\ Cumberlant I v \ . /Halfway ¢ S Hamm&h-n K,
AY N <2 /_jR Westminster ( // E"ﬂ,,n l‘ir oFto ‘ &
G T e PR / | Hav .
L 7 \ G ® Vineland  Cologne
s Iy h sburd Frederick \ »// Srace )
I g / Martinsburg 3| aredene /lj,\:ld/,, (o) Bridgeto® o
/ - £
Damascus . |n : O 0] ‘
N Germantown Columbia — D““"“'k 1 D r ] / City
074 " 1 XF" Delaware
o A Mou / ceverna % o S ‘/'
é. w4 3 t?l”rll:rl A\ X y o I " /
n 4 Front S 7 4
s / Royal Washington | .ana&hs 3
?‘ / / f Arlington % ) (&
/ drad Manassas }-"'Ql'exandria Easton IDELAW 'o

Dale City f” Saint . . @
/-’ Charles

ambridae
o Y, . 01m rida
Culpeper / O .

MARYLAND

o sonburg %
~ ! g s & 4 ¥, E
Ae
West \\-.r-‘ 7 ® /
Augusta o i e b s O
436:m !

f
3 Fredericksburg i
Py, ( Lexington

358 m 1 L | P
58 0 / ark
Staunton” / f .
P (
-/ - Charlottesville \
681im  f~Sluarts SN 5o, \ C keqy
: / Draft — \
\
=% \
N ‘/ ) 1 \ - /
: \
/ ~. C
~ 4
\, ,\ “Mechanicsville

Richmond? Highland Springs

Chester (\ [,

‘ O
'O 00

Cyatisbury §
*® o

@ O

* ‘00
*

&)

/ Map Scale: 1:2311162 ~ Lat: 40.1369, Lng: -80.0354

\\‘,/\C)[

ARAT

Sensors
[® Rapid Deployment
Streamgage
[ Wave Height Sensor
[ Barometric Pressure Sens
Meteorological Sensor
[ Storm Tide Sensor

Observed Data
High-Water Marks

Explanation

Rapid Deployment
Streamgage

B Wave Height Sensors

Barometric Pressure
Sensor

® Meteorological Sensor
Storm Tide Sensor -
Deployed

PY Storm Tide Sensor -
Retrieved

Unapproved High Water

Mark

Approved High Water
©
Mark

Esri. DeLorme, FAO, USGS. EPA
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Illinois
+ DuPage County
* Lake County

Indiana
* Flood of June 2008,
Indiana

Kansas
* Cowskin Creek, Wichita

Minnesota

* Floods of September
2010 in Southern
Minnesota

Missouri
* Upper Blue River, Indian
Creek, and Dyke Branch

North Carolina

¥ LiDAR Applications, Tar
River Basin

*® Tar River Basin Mapping

¥ Tar River Basin Mapping
(NOAA/NWS/AHPS)

Ohio
* Blanchard River, Findlay

* Blanchard River, Findlay
(NOAA/NWS/AHPS) -

Washington

* Snoqualmie River Basin,
1986 Flood

* Delivery of Forecast-
Flood Inundation Maps,
Snoqualmie River

¥ Western Washington
flooding, January 2009

Wisconsin
* Flood of June 2008

ZUSGS
USGS 04189000 Blanchard River near Findlay OH

Gage height, feet
-
)

o N & & @
L

Aug 18 Aug 20 Aug 22 Aug 24 Aug 26 Aug 28
—— Gage height ~—— Flood Stage 2007

Flood-inundation maps

Example of hydrograph (gage height plotted over time) for a flood at the USGS streamgage Blanchard River near Findlay, Ohio
illustrating how data from a USGS streamgage can be linked to inundation map libraries. At National Weather Service flood
forecast points, forecast stages hours to days in advance can be used to estimate inundated areas hours to days in advance.

USGS Home  Water Climate Change Core Science Ecosystems  Energy&Env. Health

Hazards

Done
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Nitrogen Source Shares

CHESAPEAKE BAY
. Susquehanna River

SOURCES

Jarmos River B ~oint sources
' I Atmospheric deposition
- Rappahannock River Fertilizer and fixation

. Appomattox River Manure
Urban sources

Mumbers indicate

. Mattaponi River percent of total
(omitted where <1)

. Potomac River

. Pamunkey River

. Patuxent River

1
2
3
A
5
3]
K
8
9

. Choptank River

20 30 40 50 g0 TO a0

PERCENT OF TOTAL NITROGEN FLUX

Agriculture is widespread, and a dominant
sources of N to the Bay and most
tributaries

Ator and others, USGS SIR 2011-5167.



’/UhS% Applications

USDA Farm Bill allocations

Developing EPA water-quality grant guidance
Local Pilot

Carroll County Bureau of Resource Management

Target actions to maximize investment return and meet local
TMDLs

Based on EPA WSM, State of MD has provided:
o Specific required N and P load reductions

o Sector specific: POINT, URBAN, AG

o List of BMPs and “credits” for each

o No guidance on what to do or where to do it



