Hydrologic Management of Dismal Swamp Peatlands
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Soils and Hydrology

evapotranspiration -
- evaporation

bedrock/mineral soil

Peat soil profile & V

rain-fed wetlands

Peatlands cover only 3% of the land surface of the
earth, contain twice as much carbon as all the
world's forest biomass.
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The Natural Role of Fire

Vaisala’s National Lightning Detection Network (NLDN)
Cloud-to-Ground Lightning Incidence in the Continental U.S. (1997 - 2007)

Avg. flash
density
(fl/sq. km/yr)
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Peat Subsidence

Great Dismal Swamp NWR
Water Control Strucutres and
Ditch Network
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Logging and Forest Change

Great Dismal Swamp National Wildlife Refuge DRAFT Land Cover - Eofest Coriiminilties

Habitat Management Plan
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Location Map

Forest Community/HMP Objective
Agriculture
Atlantic White Cedar /1.2
Cypress Gum/3.1.3

Il Oisturbed /3.1.4

I Disturbed Fire
Disturbed Man / 1.4

Disturbed Natural
Maple Gum
- Mesic Hardwood
I Pine Pocosin /1.3
- Remnant Marsh / 1.4
Upland Pine /3.1.1

- Water /3.1.2

Data Sources: Miles
List sources for all layers here.

Map prepared for Great Dismal Swamp NWR 2 3
Habitat Management Plan. Date of Map. Kilometers
Not to be used for legal purposes.
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Ecological Management (1974 -)

US DEPASTVMENT OF THE INTRRIOR
.5 Fish andd Wildille Sarvice

|

NATIONAL

WILDLIFE
REFUGE
SYSTEM

“Acquired and managed for the principal
purpose of protecting a unique and
outstanding ecosystem and its
incumbent diversity of plant and animal
life..”
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2004 - 2011
11 wildfires
15 starts in 1 month in 2007
2 largest and most expensive
wildfires in Refuge and VA history
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Human impacts — smoke

Impacts of Peatland Wildfires
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Home : » Health

The science of wildfire smoke: What does it do to your lungs?

You're breathing it in, that acrid air, day after day,
outside and even inside your house.

The smoke from the Great Dismal Swamp National
Wildlife Refuge fire is not bringing you to your
knees, but it's starting to feel ubiguitous.

Where does it go? What does it do?

Dr. Jefirey Schnader can tell you. He's a

and a professor at Eastern Virginia
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Increasing Frequency of
Peatland Wildfires

Alb-Pam Refuges; 2008-2011

* Four fires, 94,000 acres

« 20 million metric tons of carbon
e $58 million

« 562 days from ignition to out

Other Major Peatland Fires

e 1997 — Indonesia
e 2004 - Alaska
e 2010 — Russla

"

i

2010 peat fires in Russia =€




Altered Hydrology:
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Plug the leaks:
increase water storage

Lowered groundwater
levels; peats drier

Climate change

amplifier Increased
vulnerability to
fire

Soil subsidence
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the Threat of Catastrophic Wildfires

Water Conirol Structure Figure 54
adapted from USACE - Galveston District
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Comprehensive Hydrologic
Management: Challenges

Great Dismal Swamp NWR
Water Control Strucutres and
Ditch Network

City of
Chesapeake

. SO ol System-Scale Modeling

Suffolk

* Flow patterns of 150-mile
drainage ditch network;

— Ditch Flow Direction
Lateral West fire burn area |

e » Water budget

« Soils mapping - fibric vs. sapric

4 Proposed Water Control
Structures

+ Funded Projects ‘ p e at

0051 2 Miles

Ground Surface

| Etevation from Liar » Vegetation controls on peat

30ft

chemistry

* Interaction of climate change,
hydrology and vegetation




Comprehensive Hydrologic
Management : Challenges
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Managing for Multiple Targets
 Fire prevention
« Peat and carbon conservation,;
« Hydrologic requirements of priority habitat
(Atlantic White Cedar Forest)

Costs
« Comprehensive planning
* Implementation
* Monitoring for adaptive management




Great Dismal Swamp NWR:

Water Control Structures

Monitoring for Adaptive
Management

e 49 surface water sites

« 106 groundwater
monitoring wells

Surface Water Monitoring
USGS wells

CNU Wells

Ditches

Refuge Boundary

0 0.450.9 1.8 Miles

Acquired
Inholding
State Park




Increasing the Resiliency of Forested Wetlands on FWS Refuges:
Peatlands of The Albemarle Sound Region

Overview The U.S. Fish & wildlife Service's (FWS)
425,000 acres of National Wildlife Refuge (NWR) land in the
Albemarle Sound watershed of northeastern North Carolina and
southeastern Virginia represent one of the largest ownerships of
peat-based forested wetlands in the eastem US. FWS &5
collaborating with an array of stakeholders to increase the
resiliency of 100,000 acres of peatiands through restoring the
hydrology of these carbon-rich wetlands.

Profile of Albemarle Sound’s Peatland Refuges

Expansive forested wetlands are one of the distinguishing features of the Albemarle Sound's
coastal region Peats up to 14 feet deep— comprised of partially decomposed plant material—
underiie the majority of these wetlands. The largest areas are located on FWS land:

Albemarde Sound Region . -
US FWS Refuges » Alligator River NWR (154,000 acres)
= \ » Pocosin Lakes NWR (110,000 acres)

» Great Dismal Swamp NWR (112 0oc-acre)

These lands

provide critical While covering anly 3%z gf the
habitat for worlds land avea, peationds
migratory bads | commin the equivaiant 1o

a,.
e -

e ; and waterfowl, | neice the carbon stock of ail

, a Q—?“ Black Bear forest biomass woridwide.

L. 4 - ’ populations,

N and two

federally endangered species: Red Wolf and Red-cockaded Woodpecker. Refuge forests protect
water quality in headwaters and tributaries of the Albemarie Sound, supporting heaithy,
productive fish nursery areas.

Peatland forests are gaming global recognition for their )
tremendous carbon sequestration potential. With over 100,000
acres of restorable peatlands in the Albemarle Sound region,
refuges can substantially contribute to mtemnational targets for
carbon sequestration through rewetting efforts, which will also
restore significant wildlife habitats.

Summary

Desire OQutcome:

Application of ecosystem-
based hydrologic
management in the Dismal
Swamp that results in:

* reduced risk of wildfire
providing air quality benefits
for people;

* increased protection of
carbon stocks;

* recovery of priority habitats



