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" Understanding ecosystems and predicting
ecosystem change

" Understanding climate variability and change

" Water availability and water use

® National hazards, risk, and resilience
assessments
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Infrastructure, Historic Sites, and Ecosystems Affected by Sea-Level Rise

1.7 Million people
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Sea-Levels at Sewells Pt., Norfolk
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Land Subsidence
1940-1970 (mm/yr)

Published by
National Geodetic Survey

Holdahl and Morrison, 1974,
Tectonophysics, 23(4), p. 373-390
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Coastal Virginia Tide and
Storm Monitoring

" USGS Surge-Wave-and- Coordination and
Tidal-Hydrodynamics Funding

" Continuous sites expansion " |ocalities (10)
started as a result of USGS = NWS & NOAA CO-OPS
Hurricane Sandy Funding = NASA and COE

and local contacts
" 26 continuous sites (25 new)
= 13 Rapid deployment gages
" 14 storm-tide -
locations

® 2 wave trans-
sects

" USGS

Surge-Wave-and-Tidal-Hydrodynamics sites Continuous Cooperatively Funded Monitoring sites



Subsidence Monitoring Network (Re)-Establishment
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Total Nitrogen per Acre Loads

Total Nitrogen per and Trends: 2005-2014

Trend Direction

Acre Loads and " NoTend

¥ Improving

Trends: 2005-2014 |l

1.19 - 6.68
6.89 - 13.75
Improving Trends = 44 of 81 (54%) B 1376-3344
Degrading Trends = 22 of 81 (27%)  |[sisbsiaree-iey
No Trend = 15 of 81 (19%) || susquehanna
|:| Eastern Shore
Of the 14 stations with the highest per
acre loads for Total Nitrogen:

6 have improving trends

3 have degrading trends

4 have no trends

1 has insufficient data for trends
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Changes in Nitrogen
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EXPLANATION
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Improving or degrading trends
classified as likelihood estimates
greater than or equal to 66%

RAYSTOWN BRANCH JUNIATA RIVER
JUMIATA RIVER NEWPORT

SHERMAN CREEK SHERMANS DALE
CONODOGUINET CREEK HOGESTOWN
YELLOW BREECHES CREEK CAMP HILL
SWATARA CREEK HERSHEY

W. CONEWAGO CREEK MANCHESTER
SUSOUEHANNA RIVER MARIETTA

per Acre Loads:
2005_20 14

Trend in load network is the [smeee=—r"
first of its kind

Improving Trends = 44 of 81 (54%)
Degrading Trends = 22 of 81 (27%)
No Trend = 15 of 81 (19%)

*The number next to each bar represents
the total percent change in total nitrogen
yield over the specified time period.
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CACAPON RIVER GREAT CACAPON
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LICKING CREEK PECTONVILLE
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OPEQUON CREEK MARTINSBURG
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MONOCACY RIVER BRIDGEPORT
DIFFICULT RUN GREAT FALLS
POTOMAC RIVER CHAIN BRIDGE
ACCOTINK CREEK ANNANDALE

SF QUANTICO CREEK INDEP. HILL

Improving Stations
Range = -0.10to -5.07 lbs/ac
Median = -0.68 Ibs/ac (-10.0%)

Degrading Stations
Range = 0.04 to 1.21 IbS/aC PAMUNKEY RIVER HANOVER
Median = 0.33 Ibs/ac (7.84%)
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CHANGE IN TOTAL NITROGEN LOAD BETWEEN 2005 AND 2014, IN POUNDS PER ACRE
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RAPPAHANNOCK RIVER REMINGTON
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NORTH ANNA RIVER DOSWELL
LITTLE RIVER DOSWELL

Download figure:




Assessing Watershed Scale Responses to
BMP Implementation in Fairfax County

1. Generate long-term monitoring data to describe:
"  Current water-quality conditions,
" Trends in water-quality, nutrient and sediment loads
and yields.

2. Evaluate relations between observed conditions/trends
and BMP implementation.

3. Transfer the understanding gained to other less-
intensively monitored watersheds.
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Network

Site selection optimized
using statistical analyses
and local knowledge

All watersheds < 5 mi?
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THE GREAT DISMAL SWAMP

Hydrologic Response to Increased \Water

Management Capability at the Great Dismal
Swamp National Wildlife Refuge: Enhancing
Resiliency for Wildlife and People

Collaborative effort among:

* U.S. Fish and Wildlife Service TN R

» USGS Virginia Water Science Center & “ > &

e The Nature Conservancy L g

* The City of Chesapeake

* Virginia Department of Conservation
and Recreation, Division of Game
and Inland Fisheries

* U.S. Army Corps of Engineers

= USGS

science for a changing world



THE GREAT DISMAL SWAMP

Hydrologic Response to Increased \Water
Management Capability at the Great Dismal
Swamp National Wildlife Refuge: Enhancing
Resiliency for Wildlife and People -t
Objective: gAY

To assess the hydrologic response to increased water management

and use the assessment to help design improved management

strategies that (1) Improve habitats by increasing the wetness and

peat formation in the swamp, (2) reduce downstream flooding, |

and (3) reduce the risk of catastrophic fires
o [ - il @i‘z

Burned Peat and Atlantic White
Cedar Stumps— South One Fire

L A 3

ﬁUSGS Roots Exposed by Decomposing Peat June 9-October 11, 2008

science for a changing world



THE GREAT DISMAL SWAMP

Hydrologic Response to Increased \Water
Management Capability at the Great Dismal EF ]
Swamp National Wildlife Refuge: Enhancing | %"
Resiliency for Wildlife and People

Approach:

* \Water-control structures are being installed and repaired on
ditches to better manage the discharge of water from the peat.

* Water will be managed to enhance habitats, reduce downstream
flooding, reduce the risk of catastrophic fire, and improve
water quality. T

* Groundwater and ditch levels, precipitation, soil-moisture, and -\« :
water-quality will be monitored before structure installation. \\\ e

* Developing model to simulate the impact of opening and
closing water control structures

= USGS

science for a changing world



THE GREAT DISMAL SWAMP (CARBON SEQUESTRATIQN)

Ecosystem Services Assessment and Carbon &
Monitoring in Support of Land Management at | .
Great Dismal Swamp, Pocosin LLakes, and
Alligator River National Wildlife Refuges

Objective:

To (1) characterize changes In potential carbon sequestration through the
effects of groundwater levels and soil moisture on aboveground
biomass, and peat thickness; (2) estimate the effects of refuge
hydrologic management and restoration on carbon sequestration and
maintaining resilient, target, plant communities; and (3) provide an ki
assessment and valuation of select ecosystem services deemed |mportant

to FWS and other stakeholders L F

Burned Peat ﬁhd A‘ﬁantlc Whlte
Cedar; Stumps— South One Fire,

2USGS  Roofs E"p°sed by Dere June 9-October. 11, 2008

science for a changing world



Characterizing the response of
stream low-flows to precipitation and
climate.

A cooperative project with

o D)

VIRGNA DEPTv
ENVIRONMENTAL QUALITY




Purpose.

" Build upon our low-flow analyses from 2010 to...
" Extend the lead time for drought response.

" Improve and extend DEQ’s drought response
Information and services throughout Virginia.

" Deepen our understandings of interactions
among precipitation, low-flow, and other basin
variables.

2 USGS



Concept: Effective recharge window.

We began to appreciate the idea that ...

" Rainfall during the N-D-J-F “recharge
months” (before “leaf-out”), is linked to
summer stream flow.

" Recharge during this critical time may drive
water availability during summer low-flow
months.

ZUSGS



Drought probability using:
Maximum likelihood logistic regressions.

Example maximum likelihood probability plots describing the chance that average monthly flow will exceed
median August POR return flow as a function of the average of combined N-D-J-F mean monthly flows for station
number 02039500, Appomattox River near Farmville, Virginia.

August as F(Ave. Combined N-D-J-F ) Probability Plot
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