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Measuring agricultural land and land loss in
Ohio: Why the numbers differ across
datasets

Executive Summary:

A recent AEDE bulletin found that Ohio has lost a large amount of farmland to development. Some
readers asked a fair question: why do those numbers not match the farmland totals USDA usually
reports?

The short answer is that different datasets measure farmland in different ways. They disagree more
about how much farmland Ohio has than about how fast it is disappearing. The rate of loss is fairly
stable no matter which dataset you use.

This bulletin compares the two satellite datasets behind most land-loss estimates. It explains which
one to use for which question. Use NLCD for land lost to development, CDL for crops, and USDA
producer survey data for the best count of total farmland.

Motivation

Knowing how much farmland Ohio has, and how fast it is being lost, matters for tracking development
pressure and broader change in the rural landscape. But the answer depends on which dataset you use,

and the main datasets do not agree.

Two of the most popular land-use databases used to track farmland over time and space are the
Cropland Data Layer (CDL) and the National Land Cover Database (NLCD). This bulletin compares them
and asks three questions. How does each define agricultural land? How does each track changes in land
use over time? And using data for Ohio from 2010 to 2024, how far apart are the resulting estimates of

farmland and farmland loss?

The goal of this bulletin is practical. We want to know which dataset best measures agricultural land

loss, and where and how fast that loss is happening, so the result can inform policy.

Introduction to NLCD and CDL



The National Land Cover Database (NLCD) is produced by the U.S. Geological Survey and the Multi-
Resolution Land Characteristics Consortium. It sorts land in the whole country into broad land-cover
types, including developed land, forest, pasture/hay, grassland/herbaceous, and cultivated crops. The
newest annual version reports land cover every year from 1985 to 2024. That long, consistent record
makes it well suited to tracking changes over time.

The Cropland Data Layer (CDL) is produced every year by the USDA National Agricultural Statistics
Service (NASS). It is built for agriculture. It uses satellite imagery and ground data to identify specific
crops, field by field, each year. That makes it excellent for studying cultivated agriculture, crop rotations,
and shifting crop patterns.

How each defines agricultural land

The datasets part ways on one category: grassland.

In the NLCD, agricultural land means cultivated crops plus pasture/hay. Grassland/herbaceous is its own,
non-agricultural category. In the CDL, agricultural land includes cultivated crops, fallow or idle cropland,
hay, and a combined pasture/grassland class. So, the CDL folds grassland into farmland and the NLCD
does not.

To see how much that one difference explains, we built an adjusted NLCD measure that adds
grassland/herbaceous back into agricultural land. If definitions were the whole story, this adjusted NLCD
would line up with the CDL.

Levels differ, rates agree

Table 1 compares Ohio farmland in 2010 and 2024 under three satellite measures and the official USDA
figure.

Table 1. Agricultural land and land loss in Ohio, 2010 to 2024, by data source. USDA NASS figures are rounded survey
estimates; see Data and methods.

Measure NLCD NLCD + grassland CDL USDA NASS
Agricultural  land, 2010 13,207,142 13,262,573 13,546,625 13,840,000
(acres)
Agricultural  land, 2024 12,954,904 13,014,754 13,246,307 13,500,000
(acres)
Gross loss (acres) 346,242 378,572 1,810,492 n/a

Gross gain (acres) 94,004 130,753 1,510,174 n/a



Net loss (acres) 252,238 247,819 300,318 340,000
Lost to development (acres) 252,399 252,357 846,434 n/a

Share of loss to 72.55% 66.67% 46.75% n/a
development

Net loss rate 1.91% 1.87% 2.22% 2.46%

The measures disagree on the total. In 2010, the NLCD counts 13.21 million acres, the adjusted NLCD
13.26 million, and the CDL 13.55 million. USDA's official figure is higher still, about 13.84 million acres.
By 2024 every measure is lower, but the ranking holds.

Two things stand out. First, adjusting the NLCD for grassland barely closes the gap. In Ohio,
grassland/herbaceous is a small category, so the fix moves the total by only about 55,000 acres. The
rest of the gap is something else. The CDL simply classifies more land as pasture and grass than the
NLCD does, even after the adjustment.

Second, and more reassuring, the measures largely agree on the rate of agricultural land loss even
though they disagree on the level. Net farmland declines between 1.87 and 2.46 percent across all four
sources: about 2.46 percent for USDA, 2.22 percent for the CDL, 1.91 percent for the NLCD, and 1.87
percent for the adjusted NLCD. Whatever dataset you pick, all suggest that Ohio's farmland is shrinking
at a broadly similar pace.

Why does the official USDA total sit above every satellite measure?

Mostly because it counts a different thing. USDA's “land in farms” is an operational idea drawn from
producer data surveys, not physical land cover. It counts whole working farms, including the farmstead,
the lane, the farm pond, and the back woodlot. Satellites do not see “a farm.” They label each 30-meter
pixel as crop, forest, water, or developed. A wooded back forty is farmland to USDA and forest to a
satellite. That difference in what is being counted, not imprecision, likely explains most of the level gap.

The same logic helps explain why USDA shows the fastest rate of loss of the four. Land in farms can
shrink faster than land cover, because it responds to farms going out of business, parcels changing
hands, and survey changes, not only to physical change on the ground.

A note on USDA data precision: surveys vs. the Census

It is also important to know that USDA reports land in farms numbers in two different ways: annual
estimates and the five-year Census of Agriculture.

The annual figures come from the USDA Farms and Land in Farms survey, which relies on a relatively
small sample of farms. Because it is a sample, it is less precise and can bounce around as Figure 2
illustrates. The Census of Agriculture, conducted every five years, is a complete count of all farms.
Because it captures the entire population of producers, the Census measure is much more precise.



The practical takeaway is clear: use the Census of Agriculture figures as your anchor whenever they are
available for a given year and use the annual survey data to understand the general direction of trends
between Census years.

Why the CDL shows more churn

The datasets diverge most here: the CDL shows far more land moving in and out of agriculture year to
year than the NLCD does, even though the two end up at similar net losses.

Between 2010 and 2024 the CDL reports 1.81 million acres of gross farmland loss and 1.51 million
acres of gross gain. The NLCD reports a fraction of that, about 0.35 million acres of gross loss and 0.10
million of gross gain. Adding grassland to the NLCD hardly changes this. The CDL has large two-way
flows; the NLCD does not.

The reason is the design of the satellite products, not reality on the ground. The NLCD is built to track
change over time. Its processing keeps a pixel in the same class unless there is persistent evidence it
really changed. The CDL is built to identify this year's crops. Each annual map leans on that year's
growing-season imagery and crop training data, with little effort to stay consistent with the year before.
So the CDL sees more land flipping back and forth, especially in mixed areas like field edges, tree lines,
hedgerows, stream buffers, and narrow roads. That flipping inflates both gross loss and gross gain. Net
loss stays similar because the false gains and losses roughly cancel out.

Figure 1 shows this. The CDL map (panel b) is far denser with both loss in red and gain in blue than the
NLCD map (panel a), matching the much larger CDL flows in Table 1.

A closer look: forests and grasslands on the edge
Table 2 makes the churn more concrete using CDL transitions between Deciduous Forest and

Grassland/Pasture. At field edges, pixels flip between these two classes year to year. This reflects
classification noise, not real reforestation.

Table 2. CDL transitions between Deciduous Forest and Grassland/Pasture in Ohio, 2010 to 2024.

Forestto  Grass/Pasture to Forestto  Grass/Pasture to Total two-
Grass/Pasture Forest (acres) Grass/Pasture Forest (%) way shift (%)
(acres) (%)
Average annual 149,893 155,337 1.76% 4.33% 2.53%
changes
Change over 686,482 680,453 7.87% 14.84% 10.27%

2010-2024



From 2010 to 2024, the CDL says that 686,482 acres shifted from forest to grassland/pasture, and
680,453 acres shifted the other way. The flows are nearly equal and run in both directions. Together
they touch about 10 percent of the land in these two categories. Real reforestation would not look like
this. It would cluster in marginal or already-wooded areas, not scatter evenly along the edges of fields
that are still farmed (Figure 1, panel d).

The two rows in Table 2 measure different things. The lower row compares only the 2010 and 2024
endpoints. The upper row averages the year-to-year gross transitions, which are larger because pixels
flip back and forth every year. The percentages also use different bases. The grassland-to-forest share
looks larger because grassland is a smaller category, so the same acreage is a bigger slice of it.

This matters because the CDL counts grassland/pasture as agricultural land. Every flip between
grassland/pasture and forest moves land into or out of “farmland” in the CDL. The NLCD puts both
grassland/herbaceous and forest outside agriculture, so the same flipping does not move its farmland
number. That is the core reason the CDL shows large gross flows and the NLCD does not, even though
their net losses are close.

Roads tell the same story

Roads make the limitations of the CDL even clearer. Figure 1, panel ¢, zooms in on Crawford County.
The road network radiating from the central town shows up in the CDL as farmland-to-development or
development-to-farmland transitions, year to year. Roads are not built and torn out every year. The CDL
is labeling these narrow features inconsistently year to year: sometimes as developed, sometimes as
crop, grass, or nearby vegetation. The NLCD, with its dedicated impervious-surface layer, handles roads
and built-up land far better.

This shows up in Table 1 too. The CDL attributes 846,434 acres of farmland loss to development, more
than three times the NLCD's 252,399. Most of that extra is the edge-and-road noise. If CDL is used to
track how much farmland Ohio lost to development, it would badly overstate it.

Which dataset for which question
The two datasets are good at different jobs.

Use the NLCD for broad land-use change, especially farmland lost to development. Its impervious-
surface layer and cross-year processing make it reliable for spotting real conversion and avoiding the
false flipping that plagues narrow features like rural roads.

Use the CDL for questions about crops: what is grown, where, and in what rotation. Its crop-specific
detail is unmatched. Just do not lean on it to track land moving in and out of agriculture over time.

Use USDA's official survey and Census figures for the best count of how much farmland Ohio has,
remembering that “land in farms” counts whole operations, not just cultivated cover.

Conclusions and next steps



The headline for a policy audience is simple. The datasets disagree about Ohio's total farmland, but they
agree that it is shrinking. Ohio lost between 1.9 and 2.5 percent of its farmland between 2010 and 2024.
The disagreement is mostly about definitions and classification noise, not about the direction or pace of
change.

Going forward, we plan to track Ohio's farmland using the NLCD alongside USDA NASS data. Figure 2
plots total agricultural land from both sources over time.

Our next question is where Ohio's farmland is under the most pressure, how fast, and from what. With
a reliable way to measure loss in hand, we can begin to map the hotspots and, later, ask which policies
do and do not slow the loss.

Data and methods

NLCD: USGS and MRLC Annual NLCD, land cover product, annual 1985 to 2024, 30-meter pixels.
Agricultural land is cultivated crops plus pasture/hay; the adjusted measure also adds
grassland/herbaceous. Land lost to development uses the developed classes and the impervious-surface
layer.

CDL: USDA NASS Cropland Data Layer, annual, 30-meter pixels. Agricultural land is cultivated crops,
fallow/idle cropland, hay, and combined pasture/grassland.

USDA official figures: USDA National Agricultural Statistics Service (NASS). Annual estimates from the
Farms and Land in Farms survey, accessed via the Quick Stats database
(https://quickstats.nass.usda.gov/). Five-year benchmark figures from the Census of Agriculture
(https://www.nass.usda.gov/AgCensus/).

Net loss changes: Net loss equals gross loss minus gross gain. Net loss rate is net loss divided by the
2010 total. Table 2 average annual changes are mean year-to-year gross transitions; the 2010 to 2024
row compares the two endpoint years.


https://quickstats.nass.usda.gov/
https://www.nass.usda.gov/AgCensus/
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Figure 1. CDL- and NLCD-based agricultural land-cover change in Ohio, with Crawford County and block-group detail views,
2010 to 2024.
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Figure 2. Total agricultural land in Ohio, 2010 to 2024, by USDA NASS and MRLC Annual NLCD.
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