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formerly known as Langley Air Force Base
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JBLE-Langley - Background
• Parts of original construction began in 1918
• 7.2 miles of shoreline
• 695+ acres of wetlands – 20% of our land
• 2 federal candidates under ESA (tri-color bat/spotted turtle)
• 4 state listed animals
• Middle of the Eastern Flyway (super highway for bird migration)
• One of the most at risk DoD installations in the country to loss from 

climate change



Natural Resources Management Program 
• Planning to adapt to climate change

• Engineering and Natural Resources approach

• Manage for persistence on native plants and animals
• Survey and inventory of native species
• Management plans and best practices for sensitive species
• Research for understanding
• Advise to prevent conflict
• Consult with other federal agencies



Planning to adapt to climate change

• IPCC, 2021 report on Climate 
Change “Many changes due to past 
and future greenhouse gas 
emissions are irreversible for 
centuries to millennia, especially 
changes in the ocean, ice sheets 
and global sea level.”

• By 2035, a 20 year storm event (5% 
chance in any given year) will have 
the potential to inundate 40.5% of 
the installation Flooding of the 633d Civil Engineer Squadron in 2003 during 

Hurricane Isabel.   With relative sea level rise, smaller storms can 
cause greater damage to the base. 
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100 and 500 year floodplain - today Projected permanent inundation within the next 50 years

Planning to adapt to climate change



Planning to adapt - Modeling Efforts
Tells us what to plan for
• Completed in 2019
• Blue areas are permanent inundation 

(land loss)
• Assumes 20% increase in precipitation
• Continued relative sea level rise (SLR) 

based on current trends
• Not uniform across Hampton Roads
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Planning to adapt - Two-part approach

• Engineering approach – protect facilities and mission
• Consider that JBLE-Langley is an important part of the local 

economy
• Natural resources approach 

• Natural approaches to defend shoreline
• Make space for marsh retreat to the extent practical

• Invasive species removal
• Strategic development 
• Planned retreat



Planning to adapt - Natural Resources Issues
• As sea level increases and land sinks 

(groundwater withdrawal)
• Less severe storms can cause more 

damage
• Marshes are lost 
• Wetlands expand but diversity is lost

Edge of 
wetland/maritime 

forest

Cute snake!!!

Barrier to 
migration = 

loss of 
diversity
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Planning to adapt - Natural Resources Issues
• Relative Sea Level Rise 

• Survey and Inventory of native species
• Shorebirds are pushed inland
• More coastal species may be listed under the 

E.S.A.
• Mission impacts
• Current knowledge of what species are present 

and how they are interactive with base 
environment

Least tern eggs on a tar/pebble 
roof only 1000 ft. from the KLFI 
runway in 2017.  The roof was 
later upgraded to a more energy-
efficient material which has not 
attracted subsequent nesting 
attempts.  This nesting attempt 
could be a direct consequence of 
higher sea levels. 



Planning to adapt - Natural resources approach
• Natural approaches to defend shoreline

• Shoreline Restoration
• 10,800+ linear feet completed

• Stream Restoration
• 5000+ feet planned

• Natural Resources Manager handles 
Permitting and Project Management

• Public Notice
• Interagency  consults

• Planning and advisory role
• Where can we safely develop?
• Where should we retreat?

Shoreline during Hurricane Michael (2015) and on a calm day.  
Shoreline restoration reduced the amount of flooding on base 
roads and infrastructure from this storm.  



General Program Management!

Presenter
Presentation Notes
Photo by James Carr of a juvenile osprey



General Program Management!

• Managing for Persistence
• Research
• Advisory Services – Planning and 

preventing conflicts between 
mission and Natural resources

• Invasive Species Management
• Excellent Extras



Manage for Persistence - Sikes Act

• Manage sensitive species to prevent them from becoming rare, 
threatened or endangered.

• Prevents limits to mission activities like training.
• Prevents mission activities from harming threatened or endangered species.

• Supports compatible outdoor recreation when possible
• Great history of success!

• Served for the protection of more 300+ species
• Many populations of vulnerable species have recovered or are recovering as a result
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Manage for Persistence
• Baseline surveys and inventory for types of species to determine what 

is present
• Amphibians, bats, birds, plants etc.

Left: tri-colored bat - federal candidate for listing 
as threatened and a state listed as endangered 

Right: diamondback terrapin - considered by the 
Commonwealth of Virginia to be near threatened
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Manage for Persistence
• Surveys – often contracted out
• Management Plans

• How do we support recovery of listed species found on our properties?
• How are they using our land and how can we support them?

Northern long-eared bats – federally listed. Likely 
present around Big Bethel Reservoir. 

Eastern black rail – a newly listed species with the potential to occur 
within JBLE-Langley marshes.



Natural Resources Program
• Research 

• Bald Eagle Management Study
• Marsh Size & Marsh Bird Diversity
• Bat Land Use & Migration
• Snake Fungal Disease Surveys
• Salt Marsh Skipper Research



Bald Eagle Management Study

• Fully recovered locally
• Breeding success starting to 

drop
• Indicates local carrying capacity 

may have been reached
• Hangs out/loafs in open fields 

including airfields
• Every local municipal airfield has 

had a collision with this species
• How effective are our current 

scare tactics and what works to 
avoid collisions?

Five bald eagles at a research/trap site on JBLE-Langley



Bald Eagle Management Study

• How effective are our 
current scare tactics and 
what works to avoid 
collisions?

• Translocation
• Monitoring movement 

response to hazing

A juvenile bald eagle was temporarily removed from a nest, measured and 
fitted with a tracking device and leg band.  A blood sample was also taken to 
determine sex before the bird was returned to the nest.  This bird has since 
been detected on KLFI.



• Translocation is the movement of an animal to a new place with the assumption it will stay in its new “home” territory.  One research question for this project is if 
translocation will work to move eagles away from airfields.  

The data we have at this 
point suggests that 
translocation prevents an 
animal from returning to 
the specific location where 
trapped but, not the 
general area.  

Plum Tree Island is a 
significant wildlife 
attractant near our 
approach and departure 
corridor. 

Plum Tree 
Island NWR

Bald Eagle Management Study



Each node can pick up a signal indicating how close a tagged eagle has 
been to it.  That data can be correlated with records collected by USDA 
about hazing events so that we can see what an eagle does after being 
hazed away from a particular area.  

Bald Eagle Management Study



We can see from available data that the bird in this image, was on our airfield on 3 Aug 21 for at least an hour.  On that 
date, USDA observed and hazed a juvenile eagle off the airfield.  Data analysis later in the project may tell us if the bird 
left the airfield in response to hazing or moved somewhere else on the airfield.  Our hypothesis is that hazing alone does 
not work to remove an eagle from the airfield environment.  

This bird was on our 
airfield on 3 Aug 21

Bald Eagle Management Study



Marsh Size and Marsh Diversity

• How does the reduction in 
marsh size due to relative sea 
level rise and habitat 
fragmentation effect bird species 
richness in a marsh community?  

• Langley is a research site
• College of William and Mary –

Center for Conservation Biology 
study (B. Watts)

1957

2021



Bat Land Use and Migration
• Eastern red bats

• Migrate from southern locations over to 
eastern shore?

• MOTUS
• Northern long-eared bats

• Range expansion?
• Found on Ft. Pickett and Ft. Eustis
• Correct identification & usage?

• Indiana bats
• Range expansion?
• Correct identification & usage?

• Conservation Management Institute 
at Virginia Tech (M. Ford)

• See the data here:  
https://motus.org/data/receiverDeplo
yment?id=5165

Installation of a MOTUS tower on JBLE-Langley.  MOTUS picks up 
signals from any tagged animal (including birds) that passes through 
our airspace.  We contribute to larger research projects as part of the 
MOTUS network



Snake Fungal Disease Surveys

• First observed in 2006 
• Ophidiomyces ophiodiicola
• Mortality rate is 40% within 90 

days
• DoD Partners in Amphibian and 

Reptile Conservation (DoD PARC)
• Swab snakes on DoD installations

• How widespread?
• What species are affected? 

• Recent review of preserved museum 
specimens indicates it’s been in the U.S. 
since at least the 70’s (good news!)

Eastern Indigo snake with Snake Fungal Disease.  This is a threatened 
species found on DoD installations in Georgia and Florida.  Photo by 
John Jensen



Salt Marsh Skipper Research
• How does habitat fragmentation influence movement of a native 

butterfly which depends on this ecosystem?
• Sea Level Rise and upland development 
• impacts population structure (diversity of genes within and between 

populations) for insects  
• Insects are one of the least well-studied taxa of life

• Essential to life as we know it

Salt marsh habitat on JBLE-Langley



Advise to Prevent Conflict
• Wetlands – minimize conflicts & 

obtain permits
• Review construction plans

• Landscaping plans
• Avoid plants attractive to wildlife

• Ensure they can survive semi-saline 
conditions

• Bird Aircraft Strike Hazards 
(BASH)



BASH
• Bird/Wildlife Aircraft Strike Hazards
• More than $1B spent on repair of military aircraft due to wildlife 

strikes since 1995
• 13 aircraft destroyed
• 27 service members dead
• Fatal for wildlife

Crew and passengers on the wings of an Airbus A320 after an 
emergency landing due to engine failure caused by a bird strike

• More than $1B per year in damage 
to American planes

• Air Force has a department in                         
AF Safety division devoted to                                                            
reducing BASH through good policy

• https://www.safety.af.mil/Divisions/Aviation-Safety-
Division/



• Every Air Force installation with an air field 
has a team of both U.S. Air Force (USAF) 
biologists and U.S. Department of Agriculture 
biologists who work together to manage 
airfield habitat

• Consideration of avian hazard risk is taken 
into account at every USAF installation ahead 
of flight operation

• Airports are known genetic sinks for wildlife
• Genetic sink is a place where genes are lost
• JBLE-Langley is in the eastern flyway
• Many important shorebirds pass through

BASH

An airfield is as dangerous to a bird as a road is for a child.  It 
is in the interest of wildlife to make airfields appear 
unattractive by removing habitat that looks “safe”.  



• Most likely time for a BASH event to occur is during 
takeoff and landing

• Alter the habitat on the airfield
• Placement of fences
• Prevent successional habitat
• Maintain grass height of 10-24 inches (interflock 

communication)
• Reduce the presence of fruiting plants
• No bare ground – grit for digestion
• Remove wetlands/water (mitigation is done to restore 

elsewhere)
• To date 36 acres of mowed wetlands have been removed from JBLE-

Langley airfield
• Mitigation was performed through construction of wetlands 

overseen by the Virginia Aquatic Resources Trust Fund
• Restores migratory corridors in key areas to benefit biodiversity

• Preventing collisions is in the best interest of wildlife

BASH

Common mammals on 
JBLE-Langley which must be 
kept off the airfield to 
preserve mission safety.



BASH
• How do we mitigate the hazards of wildlife on 

the airfield at JBLE-Langley?
• Research

• Bald eagle project – how do we move them away
• Shorebird behavior project – gave us a predictive model

• Hazing – scaring them away
• Placing effigies (basically scarecrows)
• Altering flight behavior

• Reduced allowable flight hours during peak migration 
periods

• Using models to predict when “Bird Watch Conditions” 
may be elevated

• Temporarily stopping flight operations when hazardous 
wildlife is present

Several hundred sanderling which stopped flight 
operations on KLFI runway during a winter storm.  
We now use a science driven model ahead of 
daily flight to predict if shorebirds may be present 
in higher than normal numbers due to weather 
conditions



• Hazing – How is it done?
• BASH Cannons

• Remote or on timer
• Recorded distress calls 

• Remix of many species signaling danger
• Flare guns/Pyrotechnics  
• Biologist actually physically chases animal away
• Nest removal (done under Federal MBTA permit)
• Dogs*
• Green lasers*
• Tactics must constantly change.  Animals are intelligent 

and learn quickly. 

* Not used at JBLE-Langley

BASH



• When a BASH event happens despite best efforts
• Remains or SNARGE (feathers and tissue) are collected and sent to 

Smithsonian for species identification
• Mishap investigation follows – could we have avoided this?
• For Class A mishap ($2M+ in damage or human life) an investigation and site 

assessment visit happens from the Air Force Safety Center so program can be 
improved

BASH

From left to right:  a flock of starlings at a commercial airport, a number of dead Rock Pigeons on a runway following a BASH event, song birds within the Smithsonian's reference collection 
which support identification of birds from collected remains



Invasive Species Management
• Phragmites Removal

• Reduce BASH
• Allow for marsh retreat
• Support nesting habitat 
• Retain biodiversity

• Rookery Protection
• Remove tree girdling vines to support 80+ nest heron/egret/anhinga rookery

Phragmites near KLFI in 2017.  This weed has since been 
eradicated near the airfield reducing the risk of a BASH event. 



Invasive Species Management
• Response to Emerald Ash Borer

• First observed around Newport News Park in 2020
• Suspected in Hampton and York Co. 
• Positive signs in trees both on JBLE-Langley and 

around Big Bethel Reservoir
• Pumpkin Ash – potential for extinction within 100 years
• Seed-banking
• Long term in-situ population

• Support from Virginia Department of Forestry
• Four largest pumpkin ash in the state



Lagniappe – a little something extra
• Tree City USA
• Tree Care
• Pollinator Habitat
• Outdoor Recreation – More than recreation

• Bird Counts –track shifts in abundance & diversity 
• Nature Trail Plant Walk – stress relief & 

connection to nature
• Shoreline Educational Signs – know better to do 

better
• Nest Boxes – Citizen Science!

• https://nestwatch.org
• Recent confirmation of Prothonotary Warbler at 

Big Bethel Reservoir by the Colestock’s under 
contract from Univ. of Montana!

• Found through e-Bird! Brave mother bluebird incubating eggs on JBLE-
Langley.      Photo by Bill Boeh

https://nestwatch.org/


Questions?


	Slide Number 1
	Slide Number 2
	Slide Number 3
	JBLE-Langley - Background
	Natural Resources Management Program 
	Planning to adapt to climate change
	Slide Number 7
	Planning to adapt - Modeling Efforts
	Slide Number 9
	Planning to adapt - Two-part approach	
	Planning to adapt - Natural Resources Issues
	Planning to adapt - Natural Resources Issues
	Planning to adapt - Natural resources approach
	General Program Management!
	General Program Management!
	Manage for Persistence - Sikes Act
	Manage for Persistence
	Manage for Persistence
	Natural Resources Program
	Bald Eagle Management Study
	Bald Eagle Management Study
	Bald Eagle Management Study
	Slide Number 23
	Slide Number 24
	Marsh Size and Marsh Diversity
	Bat Land Use and Migration
	Snake Fungal Disease Surveys
	Salt Marsh Skipper Research
	Advise to Prevent Conflict
	BASH
	BASH
	BASH
	BASH
	BASH
	BASH
	Invasive Species Management
	Invasive Species Management
	Lagniappe – a little something extra
	Questions?

