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Alejandra S. Martinez:
For the Love of Wildlife

Alejandra S. Martinez, a forest wildlife
management major at Stephen F. Austin
State University, in Nacogdoches, Texas,
holds a northern cardinal. Photo courtesy
of Alejandra S. Martinez.

By Steve Wilent
How does someone raised in a big city end
up pursuing a career in natural resources?
For Alejandra S. Martinez, it was simply
about doing what she loves.
“I was raised in San Antonio by my two
very traditional Mexican American parents.
My father wanted me to be a doctor—but
that wasn’t for me. I love being out-ofdoors, I love digging in the dirt and picking
out worms, finding butterflies. I wasn’t
really raised with a wildlife background,
but I always knew that I wanted to work
with wildlife. I love animals.”
Martinez was inspired by Michael
Scully, a high school science teacher.
“Mr. Scully was known as ‘the bird
man,’ and he was the goofiest person. He

Georgia DNR Focuses on Building
Better Wildlife Habitat
The Division of Wildlife and F4 Tech Use GIS to Plan and Track
Habitat Improvements in 63 Wildlife Management Areas
By Steve Wilent
The State of Georgia is serious about
managing its wildlife. The state’s
Department of Natural Resources (DNR)
manages 111 Wildlife Management Areas
(WMAs) totaling 1,083,405 acres. Of these,
the state owns 73 WMAs totaling 464,103
acres; others are leased or held by other
owners.
About 10 years ago, the DNR’s Division
of Wildlife began an effort to take stock of
the WMAs. Matt Payne, program manager
of the forest management unit of the
division, oversees seven other foresters.
Payne and his colleagues set out to collect
information that would assist them in
developing management plans for each of

the WMAs. In 2017, the division began
working with F4 Tech, a consulting firm
based in Tallahassee, Florida, to ramp up
the inventory and planning process. F4
Tech describes itself as a company that
“helps clients identify and
quantify natural resources
using high-quality data
and science.”
“We said, ‘Here are the
criteria for what we want
to look at as far as wildlife
habitat regimes and what
will trigger management
decisions—the presence
of endangered species,

was an oddball, what some people might
consider a hippie. But I had the best
relationship with him,” she said. “I would
eat lunch in his classroom. He had purple
martin nests in cavities all over campus,
and I would check on them before and
after school, and watch the fledglings
grow. It was fascinating for me, and it was
an opportunity to do something hands-on
and kind of gave me a picture of what I
might do in my career.”
Martinez considered becoming a
veterinarian, marine biologist, or zoologist,
but none of them were for her.
“And then I found the forest wildlife
management program at SFA [Stephen F.
Austin State University, in Nacogdoches,
Continued on page 3
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Gopher tortoises grow to be up to 15 inches long and weigh from eight
to 15 pounds, according to the US Fish & Wildlife Service. Photo: Randy
Browning, USFWS.
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A Call to Action

A US National Emergency: A Lack of Forest
Maintenance Resulting in Destructive Wildfires
By Michael T. Rains
During the latter part of my almost 50-year career with the US
Forest Service, I was called upon to help craft, with the Department
of the Interior, what would become known as the National Fire
Plan. The official title of the report is Managing the Impacts of
Wildfires on Communities and the Environment. It was written
20 years ago. The critical feature of the National Fire Plan was
“hazardous fuels reduction improves forest health and its resiliency
to fire.” Unfortunately, not much has changed in terms of landscape
resiliency since then. In fact, land conditions have deteriorated.
For example, in 2001, there was an estimated 38 million acres on
our national forests considered to be at high risk from destructive
wildfires. Today, the estimate is about 90 million acres.
My final National Leadership Council meeting with the Forest
Service was in Washington, DC, on December 3, 2015. At that
meeting, we talked about the next 100 years of conservation and
creating more resistant, resilient landscapes as benchmarks of
success. “Now is our time,” the chief concluded. I retired in 2016.
Soon it will be six years since that historic meeting when
so much was said. Looking back, real progress has been almost
nonexistent. Wildfires rage, winter arrives, and then we forget.
The 2021 fire season is far from over and already almost five
million acres have burned, about 30 percent more, to date,
than the destructive 2020 fire year. We cannot wait any longer.
It’s time for America to address what has become a national
emergency.
Accordingly, in 2018, I decided to organize my thoughts into
a Call to Action. The official title of the document is longer: Lack
of Forest Maintenance Resulting in Destructive Wildfire. But most
simply refer to it as a Call to Action. The phrase is not new. But I
wanted this Call to Action to address a national emergency: the lack
of healthy, resilient forests—forests are more than just trees—and
associated large, high-intensity wildfires that destroy everything
in their path. The mantra of this Call to Action is simple: “Sound
forest maintenance ensures effective fire management.”
The initial Call to Action was posted more than a year ago as
a petition (see also the Evergreen Foundation). As of September
2, 2021, 4,880 people had signed the Call to Action. Honestly, the
number should be at least five million! Please read the petition and,
if you can, add your name to the growing number of supporters.
The Call to Action is updated weekly with new numbers and
comments. It includes a:
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The Dixie Fire burned much of the town of Greenville, California,
in August. As of September 15, the fire had burned more than
1,500 square miles. Photo by Felton Davis/Flickr.
•
•
•
•
•

National Emergency Commitment
Statement of Intent
Vision
Strategy
10-Year Plan of Work

The national emergency commitment is a declaration by
federal, state, and local governments to maintain America’s forests
so that large destructive wildfires will be reduced. The statement of
intent announces the nature of a long-term campaign and critical
leadership. The vision is to ensure America’s forests are healthy,
sustainable, and more resilient to disturbances in order to protect
people, landscapes, and communities from the destruction of
large, high-intensity wildfires.
Additional investments are key to success. In the mid-1990s,
about 16 percent of the Forest Service budget went toward the fire
effort. It is now more than half the agency’s budget. If the 2022
proposed budget prevails, that figure will approach 70 percent.
The need for additional resources to increase forest maintenance
cannot be overstated. A funding gap has been created, and it has
never been closed. The estimate: up to an additional $5.5 billion
annually for about five to seven years. Yes, it’s a big number, but as
the impacts of forest maintenance materialize, less and less funding
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Texas]. When I found out about the
program and about the kinds of job
opportunities that would be available,
I absolutely fell in love with it. It was the
school of my dreams,” she said.
Today, Martinez is a senior in the Forest
Wildlife Management program at SFA’s
Arthur Temple College of Forestry and
Agriculture. She will graduate next year
with a bachelor of science degree in forestry
with a focus on wildlife management.
At first, Martinez felt a little bit out of
place in Nacogdoches and at SFA.
“I moved from San Antonio, where
there aren’t many pine trees, to east Texas,
which is covered with pine trees,” she said.
“Trying to fit in was one of my biggest
challenges—I was a city girl, and everybody
out here was basically from east Texas, and
they had property or grew up on ranches,
driving tractors. But I grew up riding a
bike in a big city, so it was definitely a big
transition for me.”
Luckily, Martinez soon felt right at
home.
“The staff, faculty, and students took
me in as one of their own, for the most
part. Dr. [Jessica] Glasscock was very
welcoming. Not only was she sweet,
helpful, and willing to give her time to
help others, but she was a role model for
me. Almost all the faculty/staff were males
and grew up ranching, farming, and so
on. Although Dr. Glasscock grew up the
same way, she welcomed those who had
no experience with that lifestyle. Being a
female and as helpful as she was helped
me to feel right at home at SFA.”
Glasscock, an assistant professor of forest wildlife management, encouraged Martinez to join SFA’s student chapter of the
Wildlife Society (TWS).
“Not knowing anyone and being the
new kid, I was afraid to attend. I thought
it would be a kick in the face because of
the lack of experience I had. I was wrong.
Soon after joining, I gained the confidence
to partake in this amazing club, beginning
with the Advocacy and Policy Committee.
The committee was working on pushing for
the RAWA bill.”
RAWA, the Recovering America’s
Wildlife Act, first introduced in Congress
in 2019 and reintroduced this year,
would provide $1.3 billion annually to
state initiatives, and $97.5 million to
tribal nations, to support at-risk fish and
wildlife populations and their habitats.
Texas would receive an estimated $50
NRM Today ® October 2021

Alejandra S. Martinez bagged her first deer, a white-tailed, in 2019. She named the deer
Betsy. Photo courtesy of Alejandra S. Martinez.
million or more per year.
“We sent out letters to each member
of Texas’s congressional delegation
describing the benefits of the bill,”
Martinez said. “And we made phone calls
as regularly as possible and even created
a video with the help of Sarah Fuller, our
outreach coordinator at SFA, to promote
the bill. TWS students put a lot of time
into the passage of this bill.”
The TWS student chapter also
introduced Martinez to something she had
never imagined doing: hunting.
“They offered mentored hunts for
students who had never been hunting
before,” she said. “That was one of the
biggest sparks in my academic wildlife
career so far. You read in your Intro to
Wildlife Class, your Habitat Management
classes, about harvest rates and managing
harvest rates, and that didn’t really click

with me because I had never been hunting.
So being able to go on this hunt with my
peers at my side, teaching me and guiding
me—having that support system really
helped me out. And after I shot my first
doe—I named her Betsy—everything just
magically made a whole lot more sense.”
Martinez also has participated in efforts
to capture live deer as a volunteer for the East
Foundation, a Texas nonprofit that promotes
the advancement of land stewardship
through ranching, science, and education.
“That was an amazing opportunity! I
mean, you’re holding these massive whitetailed deer while they’re getting blood work
done or getting aged,” she said.
In addition, Martinez is a leader in
the university’s Ducks Unlimited chapter
and serves as treasurer on SFA’s Student
Association of Spatial Scientists.

Continued on page 4

3

Martinez, from page 3

Field Research
Last summer, Martinez worked as a field
research assistant at the Rob & Bessie
Welder Wildlife Foundation, which has
a 7,800-acre wildlife refuge along the
Aransas River about 40 miles north of
Corpus Christi. She plans to work two
more summers at the refuge as she pursues
a master’s degree.
“Working with birds and setting up
MAPS stations, and just being out there on
the ground, helped me connect the dots
about the classes I have been taking—cruising
timber, wetland delineation, wildlife ecology.”
MAPS, the Monitoring Avian Productivity
and Survivorship program, is a continentwide collaborative effort among public
agencies, nongovernmental groups, and
individuals to assist the conservation
of birds and their habitats through bird
banding. Since 1989, more than 2.5 million

bird capture records have been collected at
the more than 1,200 MAPS stations in nearly
every US state and Canadian province. One
of the stations is on the Welder refuge.
“With time, habitats can change. With
the MAPS station, we’re looking to see
if we’re catching the same species and
whether the species richness has increased
or decreased,” said Martinez. “We also
have song meters out to see if what we’re
catching at the MAPS station is an accurate
representation of what’s actually out there
in that habitat.”
Martinez and her colleagues installed
and monitor song meters throughout the
refuge’s 12 miles of Aransas River riparian
corridor to assess species richness.
Her work as a field research assistant
has helped Martinez develop the skills she
will need for a graduate research project,
in which she will analyze the bird data
collected on the refuge.

Alejandra S. Martinez with a recently captured live white-tailed deer that was examined and
released as part of an East Foundation, project. Photo courtesy of Alejandra S. Martinez.
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“It made me realize what graduate
school is going to be all about. I attempted
to get through a month’s worth of song
meter data—the meters are set to record
10 minutes in the morning and 10 minutes
in the evening, and going into this I didn’t
realize how much data that was going to
be,” she said. “I really learned to enjoy using
Kaleidoscope [wildlife sound analysis
software]. I’m not big on technology, but
I definitely made a push this summer. I
learned how to program and understand
what the song meters are really doing. It’s
exciting to be able to ‘read’ bird calls—
seeing their spectrograms instead of just
hearing them. I can see a spectrogram
and realize that, ‘Oh, this is a northern
cardinal, and that one is a Carolina wren.’
I’ve kind of nerded out on all that—it’s been
fascinating!”
Martinez plans to compare data
collected from 2021 to 2023 with three
years’ worth of data collected about a
decade ago in the same area.
“It’s not a tremendously long-term
data set, but I think getting this out there
will help people consider doing breedingbird surveys on private property, because
most surveys are conducted on public
lands, so you miss a lot of habitat and a
lot of species. If we can get more private
landowners to do surveys like we’re doing
at the refuge, it can be a great benefit
to the wildlife conservation system as a
whole.”
After graduating, Martinez hopes to
have the opportunity to travel widely.
“I would love to travel to new places
and see different wildlife and different
habitats,” she said. “Even just driving
down to south Texas, it’s very different—
you go through many different habitats
on the drive from Nacogdoches to, say,
Corpus Christi. If you can see that much
variation in a drive from one part of a state
to another, I can only imagine what it’ll be
like when I’m able to go to a different state
or different country. So I want to travel as
much as I can.”
Martinez said she was excited to learn
that the Cornell Lab of Ornithology lists
common bird names in 43 languages,
including Spanish, and 35 regional dialects.
“Because Spanish is my first language, it
made me want to learn the Spanish names
for all of the birds I know in English. And
I thought maybe I could go to Mexico
someday to do research into birds—I think
that would be really amazing and beneficial,
and I would really enjoy that.” H
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such as the gopher tortoise, for example, where we
look at soils to determine whether they’re conducive
to gopher tortoise habitat, basal area, groundcover,
and so on, in determining whether we needed to do
timber management.’ We use the same process for
areas where we’ll do general wildlife management—
say, for deer and wild turkey habitat,” Payne said.
The DNR focused its efforts on 63 of the 73 WMAs
owned by the state where habitat improvements were
most needed.
Craig W. Hedman, an F4 senior project manager,
worked closely with Payne.
“The first thing we did was make sure that we
had a clear understanding of the DNR’s goals and
objectives for their wildlife management areas as a
whole and the WMAs individually,” said Hedman.
“They had some maps but needed to update them. We
used ArcGIS and recent imagery to map almost 4,500
stands totaling 312,000 acres. We identified several
stand types, including natural or planted pine, pinehardwood, hardwood-pine, and hardwood. Once we
completed the stand maps and reviewed them with
the DNR, we laid out a process for inventorying the
stands and created a process manual for the DNR,
which is something we do for all our clients.”
The manual explains how to locate the plots
established by F4 personnel and a number of
contractors, the layout of the plots, and the process
for conducting an inventory. F4 recommended using
nested plots, in which variable-radius sampling is
used for the overstory trees and successively smaller
fixed-radius plots are used for midstory trees,
understory vegetation, and groundcover. The manual
also describes the process of auditing the inventory to
ensure accuracy.
Timber harvesting in the WMAs is one of the tools
the DNR uses to manage wildlife habitat. Revenue
from selling timber, Payne said, “is a byproduct of
good wildlife habitat. That’s one thing we try to make
clear to everybody. The tail doesn’t wag the dog—
we’re really looking at habitat improvement rather
than revenue in everything we do.”
F4 began creating new maps of the WMAs and
the various timber cover types within them, and
then conducted systematic inventories on each of the
areas. Hedman and his colleagues used proprietary
F4 software to help them determine how many plots
would be needed to provide the division with the
data it needed about the trees, shrubs, and other
vegetation. So far, the F4 team has established nearly
17,000 plots, or roughly one plot for every six acres
in 50 of the WMAs; work is in progress on the
Continued on page 6

A scene from the Georgia DNR’s Wildlife Management
Area before (top), immediately after (center), and six
years after (bottom) a wildlife habitat improvement
project. The 15,000-acre WMA offers opportunities
for hunting deer, turkey, and small game. Photos
courtesy of Matt Payne, Georgia DNR.
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remaining 13 WMAs, which will require
roughly 5,000 additional plots.
“We help the DNR develop prescriptions
for improving wildlife habitat, based on the
inventory data for each of the WMAs,” said
Hedman. “In the southeast portion of the
state, for example, prescribed fire is often
used to control vegetation in pine stands.
In some stands where there is a substantial
midstory of hardwoods, a dormant season
fire or maybe even a growing season
fire might be difficult to control, so the
prescription might include mechanical
treatments to reduce the amount of fuel
and then come back with fire that can be
implemented safely and effectively.”
Payne and Hedman created timber
harvest schedules for each WMA, for

implementation in the next five to 10 years.
“A WMA might have 20 stands of
timber, and we might plan for some kind
of treatment on 10 of them over the next
10 years,” said Payne. “It’s a pretty good
marriage between the forestry side and the
biological side of the department, to create
good wildlife habitat and maintain healthy
forests while also meeting the department’s
revenue goals.”

Cover Types and Treatments

The 63 WMAs the team focused on have a
variety of cover types.
“In northwest Georgia we have some
areas with white and shortleaf pine, and
areas with a good hardwood component—
white oak, red oak, cherry bark oak,”
explained Payne. “In this part of Georgia,
we’re a little bit behind where
we’d like to be, as far as timber
management goes. The timber
market is not great, so we haven’t
done a whole lot of management
in recent years, and in some areas
the understory is pretty much just
rhododendron, mountain laurel,
and other species that don’t provide
great wildlife habitat. So we’ve
seen a decline in the populations
of grouse and some of the other
species there. We’re working to get
those forests opened back up.”
Further south, in the Piedmont
region of Georgia, loblolly pine is a
common species.
“We have a lot of old-field
situations, which in some ways
is great, and in some ways not so
great. A lot of these areas have
been pastureland or under the
plow forever, and now there are
pine trees planted on them that are
so thick we don’t have a whole lot
of understory,” Payne said. “We’ve
A gopher tortoise burrow in a thinned longleaf done a lot of work over the past 10
pine stand. With their strong back legs and front years or so to get our basal areas
feet specialized for digging, they are well adapted down in these stands, to increase
to burrowing. These burrows, which can vary from the amount of light hitting the
three to 52 feet long and nine to 23 feet deep, pro- forest floor. And we’re not looking
vide gopher tortoises with protection from preda- only at basal area, but also canopy
tors and from the elements by maintaining a fairly closure, and in some cases, canopy
constant environment inside. Each tortoise will dig closure is more of a management
and use many burrows throughout the active sea- trigger than basal area.”
son. Gopher tortoises are currently listed as threatPayne described one pine stand
ened under the Endangered Species Act (ESA) in
near
the Pickett’s Mill Battlefield
portions of Alabama, Mississippi, and Louisiana. In
State
Historic
Site, one of the best
most of its range—Alabama, Florida, Georgia, and
preserved
Civil
War battlefields in
southern South Carolina—it is a candidate species
the
nation.
for possible listing later under the ESA. Photo cour“It had 35-year-old planted
tesy of Matt Payne, Georgia DNR.
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loblolly that had never been thinned. And
it had Georgia aster, which is a threatened
species, under the pines,” he said. “At first,
we were thinking that we needed to take
the stand down to 50 [square feet per acre]
basal area, which is what the book says is
best for Georgia aster. But when you look
at the trees that haven’t been thinned in 35
years, they look like Q-Tips—they don’t
have much of a canopy. So we went with
leaving a little bit higher basal area, because
we wanted to retain some of that canopy
for the aster. Over the years, we’ve found
that we can go with a little bit higher basal
area—70, 75, 80—and still get the light we
need on the forest floor, depending on the
pine species in the overstory.”
A higher basal area can be desirable,
said Payne, depending on what’s growing in
the understory.
“We have some stands where we keep
the basal area at around 85 to 90,” he
said, “because they have a pretty decent
understory and midstory, with soft mast
producers like dogwood, so we don’t want
to open those stands up too much or burn
up those understory and midstory species.
It’s kind of a balancing act, depending on
the stand.”
On George’s coastal plain, in the
southeast quadrant of the state, stands of
planted loblolly and slash pine are highly
productive, but still can provide highquality wildlife habitat. A growing number
of acres in the region have stands of longleaf
pine. The DNR is converting some WMAs
around the state from loblolly and slash
pine to longleaf pine, often to benefit the
gopher tortoise, a candidate for listing as
threatened under the federal Endangered
Species Act in most of its range—it already
is listed in a small portion of its range—and
other pine savanna species.
“When you open up those pine stands,
you can get a lot of woody shrubs and small
trees, such as gallberry, titi, and red maple.
So management in that region is pretty
intensive as far as the amount of time it
takes to get the habitat where you need it,”
said Payne.
Payne and his colleagues are working
with the University of Georgia to study
the effectiveness of the DNR’s wildlife
habitat improvement treatments, such as
on the Oconee Wildlife Management Area,
a 7,400-acre area located in east-central
Georgia.
“We thinned portions of the Oconee
WMA back to three different basal area
levels, and we’re looking at what comes
October 2021 ® NRM Today

up under the trees and different burning roads, and anything else on the WMAs. If of the data collected to date—tons per acre
regimes, and seeing what wildlife species there were food plots, then those show up by product class, for instance.”
are using those areas,” Payne said.
in our stand layers,” said Payne.
Once the inventory of a WMA or group
Different thinning treatments also are
F4 and its subcontractors cruised the of similar WMAs is complete, F4 provides
being assessed at the 6,900-acre Alapaha timber on stands within WMAs.
the DNR with the data and a written
River WMA.
“They gave us a whole lot of summary report. F4 also can provide
“We’re treating the gallberry by information, whether you’re talking about reports on the WMAs in a particular region
chopping, burning, or both, and looking species, diameter, height, age, groundcover, or all the WMAs in the state.
at wildlife use of the area after that. We’re midstory, or understory. They got a pretty
“From the standpoint of economies
also looking at the gopher tortoise there. impressive amount of data in a short of scale, if they’re looking at, say, five
Before we bought that property, it had period of time,” Payne said. “And all the wildlife management areas in one of their
been an industrial timber plantation, and data is available in a GIS database, so I regions and they’re seeing similar types of
most of the gopher tortoise burrows were can go click on a stand and it’ll give me conditions, such as a midstory component
in the road banks—dug into the sides of the volume of timber that’s out there by that is competing with the overstory, then
the dirt roads,” said Payne. “Now that we’ve product class, groundcover indicators, and instead of going after one contractor for
opened it up, the gopher tortoises
each WMA, they can look at having
are starting to move into the stand.
one contractor do the work in all
Now that we’ve opened it up,
It’s kind of neat—you can drive
five WMAs,” Hedman said.
the gopher tortoises are startdown the road now and see gopher
F4 developed dashboards that
ing to move into the stand. It’s
tortoise burrows inside the stand.
let Payne and his colleagues retrieve
Research studies are great, but
specific sets of data.
kind of neat—you can drive
it’s kind of nice if you can just see
“Say I want to see all the stands
down the road now and see
them while you’re driving down the
in the state of Georgia between 50
burrows inside the stand.
road.” [laughs]
and 70 basal area that are longleaf
Prescribed fire is one of
pine. I hit those two criteria and
the division’s most important habitat other information. Having this kind of the results pop up on my computer screen,”
management tools, Payne said.
information is awesome for us.”
Payne said. “I can do that on a statewide
“As a state this year we burned over
F4’s SilvAssist Suite, which is based on basis or a WMA basis, and that is really
65,000 acres of state-owned lands. We’ve with Esri’s ArcGIS platform, is a repository nice, especially when the public wants to
been hovering around 50,000 to 55,000 of maps and inventory data collected by F4 know what we’re doing and how we make
acres per year, but we greatly increased that and its contractors and is a valuable resource the decisions we make. We now have
this year,” he said. “I kid around and say that for DNR personnel. Field crews record something much better than saying, ‘Well,
everybody was so tired of being indoors inventory data on handheld computers and you know, we looked at this WMA and
because of Covid that we did a good job typically upload each day’s worth of data thought it should be thinned.’ When you’ve
of getting outside and burning this year. via a Wi-Fi connection.
got the data and the science to back you
Of course, quality is more important than
“These are near real-time inventory up, it gives you a lot of credibility with the
quantity, so we usually go back in after a updates,” said Hedman. “Field crews public.” G
prescribed fire and evaluate the effect on the upload their data at the end of each day,
resources—groundcover and understory, and it goes up into the cloud, and we’ll grab
What’s Your Take?
NRM Today accepts letters to the editor
midstory, and overstory timber.”
it and run an update overnight. By the next
in response to NRM Today articles and
According to Payne, WMAs being day, we and the DNR staff can view the data
commentaries. Length: Up to 250 words.
managed for bobwhite quail are burned on in the Inventory Manager component of
Contact editor Steve Wilent at Steve@
one- to two-year cycles. Most other WMAs the SilvAssist Suite, to see how things are
NRMToday.com.
are burned every three, four, or five years. progressing, including summary statistics
He said he would like to have funding to
do more habitat improvement work via the
NRM Today Is Made to Share
State of Georgia and university research
grants, and potentially from the federal
government.
“If the Restoring America’s Wildlife
Act passes, that could open up a lot of
opportunities to get more people on the
ground doing habitat work,” said Payne.
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F4’s expertise with GIS was attractive to the
DNR, Payne said.
“We had some stand maps based on
old color infrared imagery. F4 came in and
digitized all our operable timber stands,
NRM Today ® October 2021
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BIGMAP: Forest Inventory and Analysis Goes Big
Inside FIA’s cloud-based, national-scale modeling, mapping, and analysis environment
By Steve Wilent
The mission of the US Forest Service’s Forest
Inventory and Analysis (FIA) program,
which has been in continuous operation
since 1930, is to “make and keep current
a comprehensive inventory and analysis
of the present and prospective conditions
of and requirements for the renewable
resources of the forest and rangelands of
the US.” In short, as the agency puts it, FIA
provides the information needed to assess
America’s forests.
Today, it maintains nearly 324,000 plots
on forested land across all ownerships in all
50 states and US territories. In 2020, FIA
personnel made measurements on more
than 18,000 of these plots. The first of FIA’s
three-phase inventory process begins with
the use of remote sensing to classify land
into forest and non-forest and take spatial
measurements, such as fragmentation,
urbanization, and other variables. This
phase has historically been done using
aerial photography, but satellite imagery is
frequently used today.
Phase 2 consists of a set of field plots
distributed across the landscape, with approximately one plot for every 6,000 acres;
10 to 20 percent of all plots in each state
are visited each year. Field crews collect
a variety of forest ecosystem data, such
as forest type, site attributes, tree species,
tree size, overall tree condition, and invasive species. They also visit plots in some
non-forested locations to quantify rates of
land use change. Plots are visited every 10
years in the western US and every seven
years in the eastern US. Comprehensive
reports for each state are produced every
five years.
Phase 3 consists of a subset of the
Phase 2 plots (roughly one for every 96,000
acres), which are visited during the growing
season in order to collect an extended suite
of ecological data, including an inventory
of all vegetation, tree and crown condition,
soil data, lichen diversity, coarse woody
debris, ozone damage, and other forest
health indicators.
“The real power of FIA data is that it
is based on a grid of boots-on-the-ground
measured plots, and it provides consistent
layers across multiple administrative
boundaries. And because FIA personnel
are constantly out in the woods collecting
8

With a mixture of ArcGIS Pro procedures, R scripts, and C++ code, BIGMAP can generate
mean and variance estimates for each area of interest. The tool creates the output and
joins it to the area of interest polygons, allowing for easy visualization within ArcGIS Pro.
Future plans include making this functionality available through a web interface, allowing
for integration into web-based decision support tools.
data, theoretically we can update these
layers as often as we want,” Chris Oswalt,
an FIA research forester at the Southern
Research Station.
Numerous FIA reports and dataanalysis tools are available to the public, as
are products such as the Forest Atlas of the
United States.
Since 2019, FIA staff members have
been working with longtime agency
partner Esri, maker of ArcGIS geographic
information system software and a range
of other GIS products and services, to use
Esri’s StoryMap technology to present
FIA’s analyses of its data. According to
Esri, StoryMaps let users “create inspiring,
immersive stories by combining text,
interactive maps, and other multimedia
content.” One example of FIA’s use of the
StoryMap technology is in US Forests
at a Glance, part of The Forest Resources
of the United States, a report presenting
information on the status, condition, and
trends in the nation’s forests.
Other Forest Service units also use
StoryMaps. One example is a StoryMap
that delves into a Southern Research
Station publication, Quantifying the Role of
State and Private Forest Lands in Providing

Surface Drinking Water Supply for the
Southern United States.
Over the past five-plus years, several
FIA staff members have been working
on the Big Data, Mapping, and Analytics
Platform (BIGMAP) project, an effort to
expand on the utility of StoryMaps in a way
that makes it much easier for agency natural
resource managers and researchers, as well
as partners such as state forestry agencies
and universities, to access and work with
FIA data. FIA calls BIGMAP a “cloudbased, national-scale modeling, mapping,
and analysis environment for US forests.”
Inside BIGMAP
To learn more about BIGMAP, I talked
with Oswalt and Barry T. (Ty) Wilson, an
FIA research forester based at the US Forest
Service’s Northern Research Station. I also
talked with John Steffenson, Esri’s director
of business development for national
government, natural resources.
Wilson, who calls himself a “pixel
pusher,” has a great deal of experience with
image processing and geospatial analysis.
“Since I began working with FIA, I’ve
become more of a statistician. I realize
the importance not only of being able to
October 2021 ® NRM Today

produce models and data sets, but also of
being able to look at the uncertainty in
those models. We conduct an inventory
of the nation’s forests that is based on a
sample, so there will always be some error
associated with that sample. We can’t
know the whole population, so we make
inferences about the population from the
sample. The thrust of my research has been,
‘How we can bring auxiliary information
to bear on the problem?’ We have a lot
of wonderful satellite imagery that we’ve
collected over the years, as well as climate
data, topographic information, and so on,
all of which can be fed into this problem to
help us make more precise estimates of the
population we’re interested in.”
Wilson worked with Esri and other
partners to create the Forest Atlas of the
United States. Initially, he said, the atlas was
envisioned as a hard copy publication that
would provide a snapshot in time of the
nation’s forests.
“As we started to explore this, we
recognized the shift in where the eyeballs
were. Over the years, we’ve produced a lot
of hard copy reports of various types, such
as state reports that we produce every five
years. But everybody has a cell phone in
their pocket, and that’s where the eyeballs
are today, not on hard copy reports,” said
Wilson. “So, to make sure that we could
capture those eyeballs, we developed a
companion website to the Forest Atlas,
and in the process, we learned how Esri’s
platform could help us with getting our
data out there in a format people can look
at and interact with. In the process of
doing that, we came to discover that we
could do a heck of a lot more than what
we initially envisioned doing with it, that
maybe it could help us with the problem
we had, which is a whole lot of plot data
and a whole lot of finer spatial resolution
raster data that we could bring together,
if only we had the computing resources
and the flexibility to be able to do that. We
couldn’t process data at the scale we wanted
to, given the computing resources we had.
That’s when we started learning more about
raster analytics and the ArcGIS Server and
ArcGIS Enterprise platforms, and pushing
our data into the cloud.”
According
to
Steffenson,
the
development of BIGMAP was first
publically discussed at the Esri Forestry User
Conference in 2015, where Rich Gulden,
then the Forest Service’s senior executive
for research and development, talked about
reducing the need to have to access plot
NRM Today ® October 2021

data in order to analyze and make use of
those data. The idea, Steffenson said, was
that BIGMAP would “turn the really rich
historical data that FIA has into continuous
surfaces in map form that people like you
and me can use, but which doesn’t require
direct access to the FIA plot data. It makes
the data much more accessible and useful
for a broad array of users.”
Oswalt and FIA program manager
Charles H. (Hobie) Perry gave a
presentation on BIGMAP at the Esri User
Conference in 2020.
“We really wanted to make our data

This technology
empowers users to
ask questions they
didn’t think they
could ask before, in a
geospatially explicit
sort of way.
more useful and more relevant to a wider
spectrum of users,” said Oswalt. “At the
same time, we were looking to leverage
some of the products the agency had
procured for us to use—the full suite of
Esri’s ecosystem. The Forest Service had
licensed most, if not all, of Esri’s products.
One of the first things we worked on was
the Forest Atlas of the United States. From
a digital perspective, when the Atlas hit the
streets, we saw the power that presenting
this data in a geospatial way had, not only
with increasing the user groups accessing
FIA data, but also some of our traditional
customers as well, who were really happy
with the direction we were trying to take
the FIA program.”

Wilson said FIA plot data are in a “pretty
complex” database.
“It’s got 70 or 80 different tables that all
need to be connected in a certain way, and
in order to get anything meaningful out of
the database, then you have to write a SQL
[structured query language] query and do
the right set of joins—it’s wonderful, but
it’s pretty complicated, and it puts a lot of
the onus on the user to understand how to
get at the data. It’s easy to not do it quite
right and get the wrong answer or even to
get no answer at all. So we were looking at
how we can provide the information that’s
in that massive database in another format,
one that would be easier for folks to interact
with,” Wilson said.
State forestry agencies and forest
products companies have long been
traditional FIA partners, and researchers
from a wide variety of disciplines have used
FIA data to study the nation’s forests.
“There are hundreds of variables,” Oswalt
said, “and we find that those variables can
be used to capture characteristics of stand
structure for specific wildlife populations,
and otherwise use data in a wide variety of
ways. The breadth of the analyses that can
be done with FIA data is really amazing.”
Many of the FIA variables are indicators
of forest health, Wilson said.
“Some of these variables include the
amount of ozone damage to vegetation,
the condition of understory vegetation,
soil conditions, and the presence of lichens,
which is related to air quality. So we’re
really only scratching the surface with
BIGMAP—there’s a lot we can potentially
bring into this down the road,” he said.
For now, BIGMAP is used primarily by
Continued on page 10

US wilderness areas in a map from the US Forest Service’s Forest Atlas of the United
States, produced by the agency’s Forest Inventory and Analysis unit.
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Forest and soil carbon, in a map produced with BIGMAP. Source: Ty Wilson.

and everybody knows who they are.’ That
really stuck with me, and I want to help that
change. That means we have some work to
do to get ourselves in front of people outside
the agency, but also within the agency who
don’t know much about FIA and the type of
information we have.”
For Wilson, much of BIGMAP’s promise
will be realized in the years to come.
“BIGMAP allowed us to think big, to
think about doing this kind of mapping and
modeling on a scale we couldn’t do before.
And now we’ve shown we can do that,” he
said. “I’m hoping we’ll have the capacity to
go back in time to earlier periods—we’ve
been collecting annualized forest inventory
data since roughly 2000, depending on the
part of the country you are in. But Landsat
has been around since the early 1980s,
collecting imagery at the spatial resolution
we’re mapping at, 30 meters. So we have
the ability to understand changes in forest
resources over time.
“What’s most exciting for me in the next
five years is that, now that we’re producing
layers, we’ll see how those layers enable
other analyses. That’s the endgame,” Wilson
continued. “This technology empowers
users to ask questions they didn’t think they
could ask before, in a geospatially explicit
sort of way. It’s all about creating easyto-use tools that will enable users to do
that, in the same way that just having a
map means you don’t have to understand
all the gory details of our database.
Hopefully, we’ll have a nice web interface
where you’ll be able to drag and drop
layers and draw polygons and so on, and
get scientifically, statistically defensible
answers or information about your
particular question.” 2

Convention on Climate Change] and some
Forest Service staff—see Wilson’s StoryMap of the programs for forest carbon credits.”
on BIGMAP.
The general public also is interested, at
“I think state agencies and other least to some degree, in information about
partners can be more directly involved,” forests.
added Steffenson. “For example, folks
“We’re hoping to continue to meet the
in the Forest Service’s Forest Health needs of our traditional customers, while
Protection division build models that also meeting the needs of the general
attempt to predict
public.
Journalists,
The breadth of the
or quantify where
for example, often
pests and pathogens
analyses that can be require data for the
are going to go next.
they write,”
done with FIA data is stories
Forest pathologists
Oswalt said. “And
really amazing.
and insect experts
in the educational
across a variety of
space, BIGMAP can
state agencies would like to access these definitely be a data source. One of the
models, not necessarily to produce base things that has struck me over the years is
information, but to take the predictor that, as we were preparing for the [2019]
layers and arrange them in the model Esri Federal GIS Conference, John Calkins,
in the way that is most meaningful to the event executive producer, said, ‘Look,
them. I could see FIA and GTAC [the FIA has been around since the 1930s, but
Forest Service’s Geospatial Technology nobody knows who you are. The Census
and Applications Center] doing the Bureau has been around for a long time,
same thing, where they’re not necessarily
sharing the platform in the sense of basic
data creation, but further leveraging of
these data in a model to predict whatever
phenomenon they’re interested in. They’re
doing that to some extent already with
some of the information products they
produce.”
In addition to forest health, forest
carbon is of much interest for its role in
mitigating climate change.
“We provide estimates of carbon across
nine different pools, everything from
below ground to dead [woody material]
aboveground, and total forest carbon,” said
Oswalt. “This kind of information is being
requested on a regular basis for everything
from submitting official carbon estimates to
866-395-440 www.landmarkspati
tiaalsoluti
tio
ons.com
the UN FCCC [United Nations Framework
BIGMAP, from page 9

Helping you navigate the forest
technology pathway.
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Drought Makes Its Home on the Range
By Sophie Bates
As Tracy Schohr goes about her day, water
is always on her mind. She’s thinking of it as
she rides an all-terrain vehicle around the
pasture, looks up hay prices and weather
forecasts, and collects data on grazing and
invasive weeds for a scientific study.
Schohr is a rancher and farmer in
Gridley, California, where her family has
raised beef cattle and grown rice for six
generations. She also aids in scientific
research to study drought and other
agricultural issues with the University of
California Cooperative Extension.
Drought—a year with a below average
water supply—is a natural part of the
climate cycle, but as Earth’s atmosphere
continues to warm due to climate change,
droughts are becoming more frequent,
severe, and pervasive. The past 20 years
have seen some of the driest conditions in
the American West on record. Right now,
the western United States—including the
part of California home to Schohr’s ranch—
is experiencing extreme or exceptional
drought that will likely have long-term
impacts on the land and the people who
depend on it.
This year not enough precipitation,
also known as a meteorological drought,
threatened to kill the grass on Schohr’s
ranch. Keeping vegetation alive is one of

A warmer planet is a
thirstier planet, because
warmer air drives more
evaporation of water
vapor from the surface.
the main parts of her job. “We’re cattle
producers, but we’re really grass farmers,”
she remarked in June. “If you mismanage
your grass then your cattle won’t survive.”
Signs of Drought from Space
“NASA is well-positioned to assess droughts
because we have Earth-observing satellites
that provide frequent observations,” said
John Bolten, associate program manager
of water resources for the NASA Applied
Sciences Program. We’re not just interested
in our backyard; we’re interested in what’s
happening regionally and globally.”
Drought is a complicated problem
that requires innovative research and lots
of data. From the vantage point of space,
Earth-observing satellites from NASA and
NRM Today ® October 2021

This year, the annual grasslands in Tracy Schohr’s part of California turned brown a month
earlier than usual, shortening the grazing season. During a drought, nutritional supplements and access to reliable water are essential. Here a cow and her calf eat out of a
protein supplement tub on California annual grasslands. Image courtesy of Tracy Schohr.
its partners collect data on various signs
of drought, such as lack of precipitation
(GPM) and snowpack (Landsat, Terra, and
Aqua), low water levels in reservoirs and
streams (Jason-3), or dry soils (SMAP)
and depleted groundwater (GRACE-FO)—
see Figure 1. Then scientists at NASA and
other institutions use these data to see
historical trends, understand the current
state of drought, and make projections for
the future.
NASA’s upcoming Earth System
Observatory, together with other planned
NASA missions that are part of the agency’s
“program of record,” will continue many
of these observations in the future to
provide key information that will guide
decisionmakers confronting challenges
posed by climate change, such as drought.
Much of these data are incorporated
into drought maps and global groundwater
maps produced and distributed by the
National Drought Mitigation Center at the
University of Nebraska–Lincoln.
“What we’re able to do is bring in all of
this data and use the best attributes of those
tools,” said Brian Fuchs, a climatologist at
the National Drought Mitigation Center.
Frequent satellite observations allow
Fuchs and his colleagues to track rapidly
changing drought conditions. The satellites’
view from space also provides routine,
country-wide and world-wide snapshots of
drought that can be accessed by local water
managers.
“We’re not experts in every part of the

country, but we have people on the ground
who know their backyards better than we
do,” said Fuchs.
Schohr is one of those people. She uses
the US Drought Monitor maps, which
provide a weekly assessment of drought
conditions, to check the state of drought
around the country and look at trends
to help her make better decisions for the
future. She is also one of the many ranchers
across the country who send updates and
photos to the scientists at Drought Monitor
to help refine their maps.
“That boots on the ground validation
really helps us get a good local perspective
on what the challenges are,” said Fuchs.
A Snapshot of Drought on the Ranch
Every year in early November, Schohr
and her family load their cows into
cattle trailers and drive them to annual
grasslands about 35 miles away. While
there, the herd rotates through several
pastures, searching for grass and water.
This protects the land from overgrazing,
ensuring that the cows have enough to
eat and that healthy grasses will regrow in
time for the next season. “We have to have
grass to grow grass,” Schohr explains. “And
what’s best for the land is also what’s best
for our cattle operation.”
With little rain last fall, the Schohrs
opted to keep the cattle at their home
ranch where the family could easily check
on them. Schohr brought hay out to the
Continued on page 12
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pasture and checked the water levels in
the naturally occurring streams and ponds
every few days. She also gave the cows
tubs of nutritional supplements, which she
says is like a combination multivitamin
and protein shake that’s sweetened with
molasses.
The Schohrs eventually moved their
herd to the annual grasslands in midDecember. The cattle grazed in several
pastures last winter, including a purple
needle grass restoration site that is part
of a research project to restore native
species. The cows munch on invasive
and non-native grasses, weeding out the
competition for the native California
purple needle grass that will grow in the
spring.
As the cows mow down grass, Schohr
sees that they have access to enough water.
Cows need to drink between eight and
15 gallons of water per day. The annual
grasslands don’t have much natural
drinking water—especially this year, as
reservoirs are depleted and streamflow is
abnormally low, conditions signifying a
hydrological drought, which California is
currently experiencing. In winter, Schohr
relies on solar-powered wells to keep her
cattle hydrated. In the spring, she moves
the cows to a pasture with seasonal ponds
that are home to many California plant
species and provide the cows with natural
drinking water.
Later in the season, the cows move to a
field filled with oak trees. The trees provide
shade to keep the cattle cool as spring turns
to summer, and the cattle mow down the
grass so there’s less kindling in the form of
dry grass come fire season.
The herd will usually stay on these
annual grasslands until mid-June, but this
year Schohr brought the cattle home in
mid-May. California was not only dealing
with low reservoirs and streams, but also
low soil moisture, called agricultural
drought, that causes plants—including
that all-important grass—to die. As green
vegetation started to turn into swaths of
brown, Schohr irrigated the pasture on her
home ranch on April 1 to keep the grass
alive so that the cows would have food to
eat when they returned.
However, the natural food supply will
only last so long. The current outlook
suggests California will be in a severe
drought at least through the fall, so Schohr
is selling calves and stocking her barn with
hay, corn, and soybean stock in preparation.
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Figure 1. Global Precipitation Management (GPM), a joint satellite mission between
NASA and the Japanese Aerospace Exploration Agency (JAXA), provides global precipitation data every three hours. Used in conjunction with other weather data and forecasting efforts, GPM data help quantify when, where, and how much it rains or snows
around the world. The NASA Soil Moisture Active Passive (SMAP) global observatory
measures the amount of liquid water in the top five centimeters of the soil using a microwave-based radar. The effects of low soil moisture on vegetation are apparent in satellite
imagery from the Moderate Resolution Imaging Spectroradiometer (MODIS) instrument
on NASA’s Terra and Aqua satellites, and from the joint NASA and United States Geological Survey (USGS) Landsat satellites. When used together, these observations give a
comprehensive view of water availability and water use, as well as actual soil moisture
conditions in the soil. The Jason-3 satellite—a four-agency international partnership of
the National Oceanic and Atmospheric Administration (NOAA), NASA, the French Space
Agency CNES (Centre National d’Etudes Spatiales), and EUMETSAT (the European Organization for the Exploitation of Meteorological Satellites)—provides information about
the height of rivers and reservoirs, allowing scientists to estimate how much water they
contain. The Gravity Recovery and Climate Experiment Follow-On (GRACE-FO) mission,
a partnership between NASA and the German Research Centre for Geosciences (GFZ),
estimates groundwater using a pair of satellites. The satellites fly in tandem about 137
miles apart and use microwaves to measure the distance between them. When one satellite passes over an area with stronger gravity—such as a spot with lots of groundwater,
and thus more mass—the satellite in the lead is pulled further ahead. By analyzing the
distance between the satellites, scientists can track where water is on our planet. Image:
NASA/Jesse Kirsch.
Generations of Change
The challenges of drought that Schohr faces
today are the same ones her grandfather
dealt with. However, she says it’s easier to
make better decisions and prepare for the
future with the scientific data available
from sources such as the US Drought
Monitor.
“We know the world we’re working
in, whereas before—for my grandpa—he
just knew the community he worked in,”
Schohr said.
The Schohr family had to make a lot
of tough decisions during the 1980s farm
crisis, when farmers’ debt soared due to
an economic recession, and the intense

California drought in the 1990s. At one
point, the family sold all the cows to instead
focus on growing rice. After that, Schohr
recalls her grandfather was always the first
one there when a new calf was born or a
cow was sick.
Her grandfather has since passed
away, but Schohr remembers the lessons
he taught her. She recalls riding on an
ATV with him to check the water level in
the troughs during a drought, listening
to him talk about water management,
and seeing the sense of peace that came
over him from watching the cattle
grazing. “He loved the cows just like
I do,” she said. “He believed that if he
October 2021 ® NRM Today

precipitation patterns and snowmelt could
change drastically, the risk of dry soils
could increase in many areas, and some
places could see more frequent and severe
wildfires.
“The worst-case scenarios don’t have
to come true. It’s not a prediction,” Marvel
said. To prevent those worst-case scenarios
from happening, greenhouse gas emissions
will need to be reduced, she said. “That’s
the main determinant of drought risk in
the future.”
Sofie Bates is a senior science writer at
NASA’s Goddard Space Flight Center. This
article, used here with Bates’ permission, was
originally published by NASA on August 20,
2021.

Tracy Schohr’s partner, Ryan Imbach (left), takes their son Colton (right) to the corral to
check on the herd. The grass in the pasture where the Schohrs keep their cows during
the winter was drying up, prompting the Schohr family to decide which cows to sell and
which to move back to their home ranch. Photo courtesy of Tracy Schohr.
took care of the land, it would take care
of him, too.”
Humans’ Fingerprint on the Future of
Drought
Climate science tells us that the world will
be warmer and that droughts are likely to
be more frequent in the future. In addition,
climate science models provide a better
sense of what the future may hold, helping
farmers, ranchers, and water managers
to make better decisions in preparation.
However, it’s impossible to pinpoint exactly
when and where droughts will occur in the
future or predict how severe their impacts
will be. But we do know that in certain
regions, the fingerprint of human influence
on drought is already visible.
“Human activities emit carbon dioxide
and other greenhouse gases that warm
the planet. A warmer planet is a thirstier
planet, because warmer air drives more
evaporation of water vapor from the
surface,” explains Kate Marvel, a research
scientist at NASA’s Goddard Institute for
Space Studies. As the climate changes on
Earth, some places will become drier—and
thus more prone to drought—while others
become wetter and thus more susceptible to
flooding.
If we continue emitting greenhouse
gases, this trend is likely to continue.
NASA’s climate models and others show
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that—under high emission scenarios—
droughts could become much worse across
the US and globally. Drought-prone areas
could enter persistent megadroughts,

It’s impossible to
pinpoint exactly when
and where droughts
will occur in the future
or predict how severe
their impacts will be.
But we do know that
in certain regions, the
fingerprint of human
influence on drought is
already visible.

The signs of drought visible from space range from satellite images of depleted reservoirs
to drought maps using soil moisture and other satellite data. These indicators are important for ranchers trying to care for their cattle and the land. This NASA Earth Observatory
image shows Shasta Lake, in Northern California, in June 2019 (left) and June 2021 (right).
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A New Conservation Corps for the Climate
What it means to contribute to the future of a place
By Surya Milner
Wearing leather gloves caked with dry
mud, I grasped a pickax and began to hack.
Beyond the occasional ring of metal striking
mineral, there was no sound where I stood,
on a rough-hewn alpine trail in Montana’s
Absaroka-Beartooth Wilderness, under the
breezeless blue of a summer sky. I paused,
taking in my broken, unfinished line of
dirt, then watched the rest of my crew move
upward under spruce trees, away from the
objects of our recent lunchtime adoration:
wild raspberries, peanut butter and jelly,
coveted 10-minute naps. By day’s end, we’d
be spent, having cut a dozen yards of trail
with miles more to go.
At 18, I had come to these mountains
in response to the Montana Conservation
Corps’ call to “find your place.” With
family scattered across a 2,000-some-mile
swath of the US and the West Indian state
of Maharashtra, I approached the corps
hoping to anchor myself in this particular

Art: Sally Deng/High Country News.
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area. I wanted a visceral connection to
these gentle, sloping foothills and granite
peaks, which I would wrangle, in my mind,
into some idea of home.
But “home” is a fickle concept, swiftly
muddled when projected onto an actual,
climate change–addled landscape. One
week, my crew cleared underbrush to lessen the impact of future forest fires, working from a basecamp of a half-burnt forest
floor encircled by fallen, scorched logs. It
reminded me that no matter what sliver
of Earth I call home, an unstable climate
suspends any illusion of continuity in that
place.
The Montana Conservation Corps
is a reincarnation of Franklin Delano
Roosevelt’s Civilian Conservation Corps.
In late July 2021, Congress convened
a subcommittee on another potential
reinvention of the CCC: the Climate
Conservation Corps. Nestled within
President Joe Biden’s January executive

order on the climate crisis and his American
Jobs Plan in March, the corps would
expand a number of existing AmeriCorps
programs, including Montana’s, to create a
hybrid program focused on conservation
and climate change mitigation.
By creating jobs in clean energy and
climate resiliency, the new CCC would
revive the old CCC’s multibillion-dollar
public relief program, formed in 1933
during the Great Depression. In its early
iterations, the CCC plucked young poor
men from eastern cities and shipped them
to the forests of the West. Many had never
swung an ax. The program sprang from
the economic desperation that plagued
countless American families at the time;
participants earned $30 per month and
were required to mail $25 home to their
families, many of whom subsisted on
government relief.
FDR’s immediate goal was to get
250,000 men to camps across the United
States within four months.
This was a task of war-size
proportions. “Never in
peacetime had such a mass
of men been recruited,”
wrote CCC alum Robert
Egan, in a 1983 article titled
“Remembering the CCC:
City Boys in the Woods.”
The specter of war, and
the American investment
in war, appear throughout
the
archival
materials
that document the CCC’s
nine-year existence. “CCC
soldiers,” or the “forest
army,” as enrollees were
called, fought wildfires,
planted trees, and built trails,
bridges, and campground
structures.
In many ways, the CCC
of the 1930s set out to
rescue what the US then
deemed two of its most
precious resources: land and
young men. As the Great
Depression hollowed out the
economy, there were fears
that the latter had become
listless and disaffected.
When the program died, it
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was because resources were diverted to a
During my time with the Montana calling women “chicks.” The landscape’s
new battlefront: World War II.
Conservation Corps, I earned just $270 in sweeping vistas were merely a backdrop
While the original CCC was lauded, four weeks; I was pursuing the program’s to these scenes. In the end, I didn’t find
receiving broad bipartisan support in promise that I’d find my place rather my place. But what I did find was enough:
Congress, it served an exclusive group of than a paycheck. On some of those long the seed of a realization that not having
Americans: Most enrollees were young summer afternoons with my crew, several a romantic attachment to this stretch of
and white, and the relatively few Black miles up a winding, unfinished trail, I land could coexist, beautifully, with a real
and Indigenous corps members—and considered whether my actions—me and resolve to care for it.
the veterans and
Late one afternoon, my crew and I
my ax, working in
women—were
traversed
the ground we’d broken over
the
wilderness—were,
It remains to be seen
segregated from their
in fact, about me the past few days. Within 10 minutes, we’d
whether focusing on
fellows. The camps
finding my place. Up reached the end of our fresh-cut trail and
environmental justice there, thousands of stepped onto the section others had carved
were separate and
not equal: The corps communities will result feet above sea level, in previous years. I grasped, then, the size
proposed
monthly
in a more diverse and I found a series of of our enterprise, decades in the making,
wages of $5 per month
fleeting and tangible and the work it would require in the years
equitable corps, or if sensations: sinking to come. This changing landscape wasn’t
in the women’s camps,
the term is an incocompared to the men’s
my knees into tawny, my home, but what we did here—the trail$30. Still, some nonherent label that few fragrant soil; arching building, the brush-clearing, the learned
citizens
enrolled,
my neck toward resolve—might ensure some semblance of
claim as their own.
and some camps
wildflowers; swatting one for others, in a future world. As I fell into
celebrated “I Am An
horseflies with more step with my crew, my eyes traced the trail,
American Day” to honor newly naturalized vigor than I swung my tools.
its crooks and contours, on the long walk
citizens. In 1942, as the program came to a
I don’t recall a summer spent building down. ±
close, the government retooled abandoned a relationship with the land. I remember
CCC camps across the West, from Idaho arguments about the merits of Lana Del By Surya Milner is a former editorial intern
to Montana, into Japanese American Rey’s woozy ballads, which dominated the at High Country News. She is currently
internment camps.
airwaves that summer, and conversations based in Bozeman, Montana. This essay
The CCC was born out of, and conformed with my nonbinary, polyamorous crew was first published in High Country News,
to, the structural inequities inherent in leader about the mechanics of open September 2021, and appears here with the
the federal government at the time. These relationships and the subtle misogyny of kind permission of the editors.
structures still persist, albeit often in more
subtle ways—today, national parks see
mostly white visitors, for example, and
environmental groups still have a diversity
problem—and they will inevitably inform
the CCC’s next iteration. Perhaps to remedy
Natural Resources Management Today (NRM Today) offers a $2,000 scholarship to
this, in July, dozens of lawmakers sent a
students enrolled in 2022 in undergraduate and master’s in natural resources degree
letter to congressional leaders supporting
programs accredited by these organizations:
a new CCC that prioritizes investment in
♦ The Canadian Forestry Accreditation Board (forestry)
“environmental justice communities.” The
♦ The North American Wildlife Technology Association (wildlife and fisheries
authors don’t define this term but instead
technology programs)
point to collaboration with tribal members,
♦ The Society of American Foresters (forestry, forest technology, urban forestry,
immigrants, refugees, people granted
and natural resources and ecosystem management)
asylum, veterans, out-of-school or out-of♦ The Society for Range Management (range management)
work youth, and the formerly incarcerated.
It remains to be seen whether focusing
Qualifying undergraduate degree programs include accredited associate’s (and
on environmental justice communities
similar two- and three-year programs) and bachelor’s degree programs in the US,
will result in a more diverse and equitable
Canada, and Mexico. Students in other programs are not eligible.
corps, or if the term is an incoherent label
Applicants must have earned a cumulative 3.0 grade point average in all their colthat few claim as their own. Whatever the
lege/university courses and provide copies of all college/university transcripts.
case, it’s possible to design a new CCC
To apply, complete and submit the application form by November 30, 2021. The
that attracts a multiracial workforce, one
award recipient will be notified in December 2021. The recipient’s scholarship applithat’s generously compensated—not by a
cation essay will be published in NRM Today in early 2022.
volunteer’s sense of pride, certificates, or
The 2022 scholarship recipient will be selected by a committee of NRM profesother intangible promises. Corps members
sionals and stakeholders.
willing to brave the intensifying climate
NRM Today welcomes additional contributions to increase the funding amount
crisis could do so because they care about
and/or number of scholarships in the future. For more information, contact NRM
softening its blows and because it’s a solid
Today editor and publisher Steve Wilent at Steve@nrmtoday.com.
job.

NRM Today Offers $2K
Scholarship for 2022
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NRM Science Notes

Deadwood CO2, Baby Caribou Cams, Wildfire
Smoke, Urban Agroforestry
Deadwood’s CO2 Impact
It is well known that dead standing and
fallen trees play a crucial role in the
lifecycles of forests and the wildlife, insects,
fungi, and people who live in and around
them. This deadwood also has an effect
on the climate of the entire planet. Living
trees absorb carbon dioxide from the
atmosphere and store it in the wood. Once
a tree dies, the carbon dioxide is released
over time, some into the atmosphere and
some into the soil. How much carbon is
released from decaying wood worldwide?
A group of scientists set out to find
the answer. Their research project was
established by the Bavarian Forest National
Park in Germany and coordinated by two
German universities, the Julius Maximilian
University of Würzburg (JMU) and the
Technical University of Munich (TUM).
At 55 forest locations on six continents,
the researchers laid out wood from more than
140 tree species to assess the influence of the
climate on the rate of decomposition. Half of
the wood was placed in mesh cages designed
to prevent insects from being involved in
the decomposition and thus to help quantify
their contribution to wood decomposition.
The data the scientists collected demonstrate
that the rate of decomposition and the
contribution of insects are highly dependent
on the climate, and increase as the temperature
rises. Higher levels of precipitation accelerate
the decomposition in warmer regions and
slow it in regions where the temperatures are
lower.
“According to the report, some 10.9
gigatons of carbon are released from

A scene from a video recorded as researchers place a collar fitted with a high-definition
camera on adult female caribou. Source: The Wildlife Society.
deadwood worldwide every year. In this
context, part of the carbon is absorbed into
the soil, while another part is released into
the atmosphere. The amount of carbon
released from deadwood is equivalent to
roughly 115 percent of the emissions from
fossil fuels,” said Dr. Werner Rammer, a
scientist at TUM who played a leading role
in the project.
The results of the study are described
in “The Contribution of Insects to Global
Forest Deadwood Decomposition,” in
Nature, September 1, 2021 ($).
Life Is Tough for Young Caribou
Wildlife managers know that young caribou
face steep odds of surviving to adulthood.

How steep? To find out, researchers in
Quebec captured and tranquilized female
caribou in the Rivière-aux-Feuilles herd in
Nunavik, took a range of measurements of
the animals, and fitted them with special
high-definition cameras on collars. The
cameras, which captured numerous images
of young caribou from the time they were
born, were programmed to begin recording
June 1, when they would shoot 10-second
videos every 20 minutes from 5 a.m. to 8
p.m. The collars were designed to fall off the
caribou on September 1 and were retrieved
by tracking GPS signals to locate them.
In a paper describing the project in
the June 18, 2021, Wildlife Society Bulletin,
the researchers reported that the videos
“indicated a survival rate of 0.67 (SE = 0.11)
from birth to 1 September. Our results
suggest that camera collars installed on adult
females can be used to reliably assess offspring
survival, and thus improve our understanding
of caribou population dynamics.”
You’ll find more information, videos,
and images in this Wildlife Society article.
Health Impacts of Wildfire Smoke
A global study of the health effects of smoke
from wildfires found that more than 33,500
deaths each year were directly attributable
to wildfire pollution, across the 749 cities
in the study. A team of researchers, led
by Yuming Guo and Shanshan Li, of the
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Monash University’s School of Public Health
and Preventive Medicine in Melbourne,
Australia, found that countries with the
most deaths related to wildfire-related
fine particulate matter include Japan, with
more than 7,000 annual deaths in 47 cities;
Mexico, more than 3,000 in 10 cities; China,
more than 1,200 in 15 cities; South Africa,
over 5,200 in 52 cities; Thailand, almost
5,300 in 62 cities; and the US, with almost
3,200 annual deaths in 210 cites.
Fine inhalable particles with diameters
generally 2.5 micrometers and smaller
(PM2.5) can enter the lungs and cross the
alveoli in the lung walls into the body’s
circulation system. Wildfire PM2.5 is more
toxic than that from urban fires because of
its chemical composition, smaller particle
size, and associated high air temperatures,
according to the authors. The open-access
study was published recently in The Lancet
Planetary Health.
An Urban Agroforestry Framework
Urban agroforestry (UAF) systems can
ecologically and culturally benefit cities.
A recent paper in Urban Agriculture &
Regional Food Systems Journal, a publication
of the American Society of Agronomy and
Crop Science Society of America, proposed
an “evidence-based approach to the design
of UAF systems and a complex ecological
aesthetic design language integrating
theory, principles, and practices from urban
agroecology and allied fields, environmental
psychology, and landscape architecture.”
The paper, by John Taylor, an assistant
professor in the Department of Plant Sciences
and Entomology at the University of Rhode
Island, and Sarah Taylor Lovell, an associate
professor at the Center for Agroforestry at
the University of Missouri–Columbia, notes,
“The resulting multifunctional UAF systems
would be socially sustainable and equitable
and promote the circular metabolism of
the city. Drawing on a purposive review
of literature from these disciplines, we
propose a preliminary framework consisting
of 14 guidelines and complementary
principles and strategies for the design of
multifunctional, culturally preferred UAF
and offer recommendations for future
research.”
The authors suggest connecting some
waste streams to urban agroforests, working
to improve the “environmental psychology”
of cities, and making ecological processes
visible by creating experiments in landscape
architecture that the public can see. The full
text of the open-access paper is here. z
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Jim Peterson is the best writer the forestry world has ever had. First, Put
Out the Fire! gives voice to ideas and frustrations that I’ve packed around
my entire career.”
—Danny Dructor, Executive Vice President, American Loggers Council
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Call to Action, from page 2

will be needed for fire suppression. But let
me be clear: We have shifted resources
away from forest maintenance for almost
three decades. It’s now time to rectify this.
As stated in a 2020 editorial in the Chico,
California, Enterprise-Record—Chico is a
few miles from Paradise, which was mostly
destroyed by the 2018 Camp Fire—“We
have to change, or we’ll burn. And all the
firefighters in the world won’t be able to
save us.” Not surprisingly, this statement has
proven to be quite prophetic for 2021.
So, what do we do? It’s time to quit
talking. The Call to Action outlines a plan.
What started out as a more narrowly defined
document in 2018 has been transformed
into a comprehensive strategy through the
contributions of 35 other contributors [and
counting], who are the best in the world in

landscape-scale conservation. With well over a
thousand years of collective experience, these
people know their stuff. We need to listen.
Unfortunately, due to the culture of
government bureaucracies, the Forest
Service has been mostly silent. We need
this to change. Perhaps under the agency’s
new chief, Randy Moore, the Call to Action
will gain more momentum. It had better.
We cannot continue to accept what has
happened over the last decade any longer.
I understand that our country is facing
some uncompromising demands for attention and resources—the Covid-19 pandemic, healthcare costs, the homeless pandemic, and international unrest. But somehow,
we must place America’s natural resources
as a priority. The recent wildfires are destroying lives and communities and rendering landscapes unproductive. The great

forests of our country are at risk. A culture,
and indeed, a way of life are vanishing. This
is a national emergency. Yet this does not
have to be this way. Please speak up.
Michael T. Rains became a private consultant
after retiring in 2016, after a 48-year career
with the US Forest Service, where he served as
deputy chief and director of major field units
in science and technology transfer. Rains began his professional career as a wildland firefighter in California in the mid-1960s. He is
coauthor, with former Forest Service fire and
aviation director Tom Harbour, of “Restoring Fire as a Landscape Conservation Tool:
Nontraditional Thoughts for a Traditional
Organization,” in 193 Million Acres: Toward
a Healthier and More Resilient US Forest
Service, published by The Soceity of American
Foresters in 2018.

From the Editor’s Desk

Responding to an Age of Megafires:
This Is the Issue of Our Professional Careers
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Average Size of Wildfires in the US, 1983–2020
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By Steve Wilent
It was painful to watch the Caldor Fire
rip across the El Dorado National Forest
in California, even from here in Oregon.
The blaze started in a place familiar to me:
I worked in the area for the Forest Service
for several years in the 1980s. It remains to
be seen what survived and what didn’t: the
trees my crewmates and I planted, the trees
planted after much smaller previous fires,
the guard station I called home for part of
a summer, the archaeological and historical sites we protected, the grand old trees
that were spared the chainsaw during the
too-heavy cutting in the 1970s and 1980s.
I am thankful that my friends who still live
in the area did not lose their homes or their
lives, as others did, and grateful that dedicated firefighters and the weather slowed
and eventually stopped the fire before it destroyed any more homes in the Lake Tahoe
Basin.
The Caldor Fire wasn’t the largest fire
of this summer. At this writing in late September, it had burned more than 219,000
acres—huge, compared to most fires in the
last century or so, but dwarfed by the Dixie
Fire, also in California, which had burned
more than 960,000 acres as of September
19, 2021. That’s 1,500 square miles, more
than 30 times the size of San Francisco, or
almost five times the size of New York City.
The 2021 Bootleg Fire in Oregon burned
nearly 414,000 acres, or 647 square miles,

The average size of wildfires in the US is on an upward trend.
more than four-and-a-half times the size
of Portland, or an area large enough to encompass Oklahoma City and a few of its
suburbs.
Large fires have always burned in the
western US, but numerous records have
been set in several states in recent years,
only to be broken again. The Dixie Fire is
the second-largest single fire in California
since at least 1932, according to the California Department of Forestry and Fire
Protection, Cal Fire. The largest was the
2020 August Complex, which burned well
over one million acres across six counties.
The Dixie Fire may yet surpass the August
Complex. Climate change, the vagaries of
weather, and a lack of sufficient forest and

fuels management across all ownerships are
the biggest, but not the only, factors.
Where do we go from here?
Michael Rains, a longtime US Forest
Service officer, now retired, has put together
a thoughtful Call to Action—see his essay,
“An American National Emergency: Lack of
Forest Maintenance Resulting in Destructive Wildfires,” on page 2 in this edition of
NRM Today. Note the use of “maintenance”
rather than words such as “management”
or “restoration.” I think Rains is right: This
is a national emergency, and the status quo
of forest management and wildfire suppression is no longer acceptable.
This is the issue of our professional cacontinues on page 20
reers.
October 2021 ® NRM Today

Reader Viewpoints: Letters to the Editor
Indigenous Fire vs. Prescribed Fire
In his “When Wildfire Keeps Coming Back”
essay in the September edition of NRM
Today, Char Miller writes that we ought to
“Accelerate the careful reinsertion of fire into
the landscape, as Indigenous fire managers
have long practiced. It brings significant
cultural, ecological, and forest benefits.”
I’ve known Char for a very long time
and appreciated his work, but this statement
raises many professional questions. If he
means “more use of prescribed fire,” then
say so. Don’t beat around the bush with
words, because for the last half dozen years
the US Forest Service has promoted—yes,
promoted—the use of so-called “managed
wildfire” [allowing wildfires to burn when
they can have beneficial effects on natural
resources]. Does Char mean managed
wildfire or intentionally set and carefully
controlled prescribed fire?
We all know the history of how Native
Americans lit fires that provided better
access into the forests and, more important,
allowed wild berries and other plants and
animals to flourish. I’m not sure these fires
helped streams with fish all that much, but
little is said about that. Back to my point:
for Char to refer to Native Americans as
“fire managers” is ludicrous. Yes, they used
fire in a somewhat reckless manner—they
didn’t have the means to put out fires that
burned to much or too hot—but it wasn’t
as if they were “fire managers” conducting
prescribed burns like those used today.
He seems to have a love affair with this
historical use. Native American use of fire
was nothing like what professionals do
today with carefully planned prescribed
burns, ignited under strict conditions.
Char’s statements also read as if socalled global warming is to blame for
all the fires we have today. I’m willing
to agree that climate change (warming
and cooling cycles that have gone on for
centuries, as supported by international
scientific research) has exacerbated the
conditions for lowering fuel moistures,
which leads to hotter and faster moving
fires, but let’s stop there with any more
theories. What disappoints me greatly
is that Char does not even address the
initial-attack phase of an ignition in a
brush or forest setting. If the Forest Service
were willing to spend more money up front
in “readiness” with air tanker contracts and
the earlier hiring of crews, then they would
be better able to put out fires immediately—
NRM Today ® October 2021

if they had the will to do so.
If the Forest Service continues on its
current course, we will continue to pay
hundreds of millions of dollars when fires
that could have been suppressed become
uncontrollable megafires.
Ted Stubblefield
Prescott, Arizona
Editor’s note: As reported in the September
edition of NRM Today, US Forest Service

Chief Randy Moore ordered the agency to
stop its use of managed fires this year, due to
the large number of fires burning across the
nation, which he called a “national crisis.”

What’s Your Take?

NRM Today accepts letters to the editor in response to NRM Today articles
and commentaries. Length: Up to 250
words. Contact editor Steve Wilent at
Steve@NRMToday.com.
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...continued from page 18
Responding to a National Emergency
An excellent article and maps in a September 17 article in the San Francisco Chronicle show that prescribed fires helped reduce fire intensity
and curb the Caldor Fire’s rapid growth. Unfortunately, the treated areas
were relatively small and the fire raced around and over them. A recent
review by nine authors of the scientific literature shows that, despite
what some misguided or biased researchers assert, fuels management
and prescribed fire work: See “Adapting Western North American Forests to Climate Change and Wildfires: Ten Common Questions,” in Ecological Applications (open access).
We know what can be done. Will we have the will and the way to do
it? These four actions would be a start:
1. Dramatically increase the pace and scale of forest health and
fuels reduction—maintenance—far more than any proposal to date.
Use the accumulated knowledge and wisdom of experienced forest and

At the same time, this sort of maintenance
will help our forests become more resilient
not only to wildfire, but to all disturbances:
drought, insects, disease, and so on.
fire managers, along with artificial intelligence, to prioritize areas for
treatment. Doing so won’t prevent wind-driven fires from becoming
megafires, but it will help reduce the number of smaller fires and perhaps keep some of them from exploding into uncontrollable monsters.
At the same time, this sort of maintenance will help our forests become
more resilient not only to wildfire, but to all disturbances: drought, insects, disease, and so on.
2. Assemble a larger wildfire air force. We need 10 times the number of air tankers and tanker bases, maybe more. Such a force of fixedwing aircraft and helicopters could in many cases put enough retardant
between fires and communities, and water on hot spots, to prevent
widespread destruction of homes, business, infrastructure—even whole
towns—and give firefighters a fighting chance.
3. Hire and train more firefighters, more “boots on the ground.”
We ought to consider a year-round professional wildland fire service. In
recent years, firefighters have been heroic in their efforts to slow or stop
wildfires, but they are, as an August 19 article in the San Jose Mercury
News reported, “tired, exhausted,” and “stretched thin as they battle unprecedented wildfires.”
4. Improve vegetation management in wildland-urban interface
(WUI) zones, which is now more important than ever, as is “hardening”
structures to better withstand wildfires. However, the pace and scale of
management and hardening will have to be dramatically increased,
including forest management much farther from current WUI zone
boundaries, as outlined in point number 1. To do this, city/county ordinances, state building codes, insurance companies, and federal policymakers must make commensurate revisions and take action. Assemble
a multistakeholder advisory group or commission to provide guidelines
and promote collaboration.
Prescribed fire managers are known for saying, “You can have a little
bit of smoke now or a lot of smoke later.” And a lot of burned forest,
rangeland, and grassland. Would it not be better to spend now on risk
reduction and beefed-up firefighting resources than to keep kicking the
can down the road and paying a lot more later in burned landscapes and
razed communities? Of course, but this is much easier to say than to do.
What’s your take? ª

The Autumn
By Elizabeth Barrett Browning

Go, sit upon the lofty hill,
And turn your eyes around,
Where waving woods and waters wild
Do hymn an autumn sound.
The summer sun is faint on them,
The summer flowers depart,
Sit still, as all transform’d to stone,
Except your musing heart.
How there you sat in summer-time,
May yet be in your mind;
And how you heard the green woods sing
Beneath the freshening wind.
Though the same wind now blows around,
You would its blast recall;
For every breath that stirs the trees,
Doth cause a leaf to fall.
Oh! like that wind, is all the mirth
That flesh and dust impart:
We cannot bear its visitings,
When change is on the heart.
Gay words and jests may make us smile,
When Sorrow is asleep;
But other things must make us smile,
When Sorrow bids us weep!
The dearest hands that clasp our hands,
Their presence may be o’er;
The dearest voice that meets our ear,
That tone may come no more!
Youth fades; and then, the joys of youth,
Which once refresh’d our mind,
Shall come, as, on those sighing woods,
The chilling autumn wind.
Hear not the wind, view not the woods;
Look out o’er vale and hill
In spring, the sky encircled them,
The sky is round them still.
Come autumn’s scathe, come winter’s cold,
Come change, and human fate!
Whatever prospect Heaven doth bound,
Can ne’er be desolate.
— Public domain

Steve Wilent is editor of NRM Today. Steve@NRMToday.com.
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