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Most popular crop reports from NASS
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ISSN: 19491522
Released June 28, 2013, by the National Agricultural Statistics Service (NASS), Agricultural Statistics Board)| Cr{) p P[’(}d [¥] ct | on
Agriculture (USDA).
Corn Planted Acreage Up Slightly from 2012
Soybean Acreage Up 1 Percent —
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the highest planted acreage in the United States since 1936 when an estimated 102 million acr Winter Wheat Production Down @ Percent from 2013 US DA 45 'F’{.'_
expect to harvest 89.1 million acres for grain, up 2 percent from last year. Qrange Production Up Slightly from April Forecast e ISR C I'Op PI’OQI’ESS
_ . . . ‘ o
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harvest, at 76.9 million acres, is up 1 percent from 2012 and will be a record high, if realized. vield is farecast at 43.1 bushels per acve, down 4.3 bushiels from last year. ISEN: 1342-3007
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NASS Research and Development Division

Spatial Analysis Research Section
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Land cover mapping - Cropland Data Layer (CDL)

Agriculture Non-Agriculture

[ ] Pasture/Grass [ Fallow/Idle Cropland [ Sorghum [ Woodland [ Barren

[ ]com [ | Alfalfa Il Other Small Grains [ ] Shrubland Perennial Ice/Snow
I Soybeans I Cotton [ Rice [ Urban/Developed

B All Wheat B Other Crops [ wetlands

[] Other Hay [ Vegetables/Fruits/Nuts B Water

* 2008 — 2016 publically available
* 2017 in the works
* 2008 and 2009 being reprocessed from 56m to 30m



. Landsat Missions |

C0las

USGS §

science for a changing world

Landsat Missions

Home

~ USGS Home
| Contact USGS
_ | Search USGS

Landsat represents the world's longest continuously acquired collection of space-
based moderate-resolution land remote sensing data.

November 29, 2017 -

Delivery changes to Band 4

Solar/Sensor
Zenith/Azimuth Angle

November 21, 2017 -
Landsat Analysis Ready
Data for Alaska and Hawaii
Available

November 08, 2017

November 8, 2017 - New
Video Introduces Landsat
Analysis Ready Data

November 1, 2017 -
Upcoming Infrastructure
Maintenance

On Tuesday, November 7,

temporarily halt Landsat
data processing at 11:00 am
CST, and all data distribution
from EarthExplorer, GloVis,
the LandsatLook Viewer, and
ESPA at 3:00 pm CST due to

October 30, 2017 - Landsat
Analysis Ready Data
Available




- Landsat Missions
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2017: June 16 - 22

Agricultural areas Landsat 8 Sentinel 2a

DMC Deimos DMC UK2 Resourcesat-2 LISS3



Available satellite imagery 2017: June 16 — 22




CDL Processing Flow
Input Data

Sampling
ERDAS IMAGINE 2011

e/

y  hypothyroid
class and atiribute definitions (hypothyroid.names)
training cases 1o be analyzed (hypothyroid.datal
test cases [hypothyr

tesy

misclassification costs (hypothyroid.costs]

e T R decision tree classifier (hypothyroid.trec]
_- Vo e & a0 T = ruleset classifier [hypothyroid.rules)
i / e AT AR e by Copyrigheo 19912012 € output file (hypothyroid.out)

Imergraph Corparaticn Al rights reserved.

Output — ArcGIS

2015 lowa Cropland Data Layer

Decision Tree

tecision tree:

“bandlds i 38:
“Band6 > 702 123 (T/1)
Bandds <= 701

Classification

22 (102/30)
angla0 > 361133 (8)

5a
andle2 <= 438
bandi] 3 (937403

Skl ERDAS IMAGINE 2011

a0: 123 (592/156)
e

7
ndes < 2351123 (82
Eandas > 2311 137 (S48

& <= B3
bandio <= 581: 124 (318/33)
133 (17/5)

and27 5 07
band1d? <a 47001 124 (22/3)

bz AT 135 ) Copyrighto 19912012

andi? < Interyaph Corporation Al rights reserved.

< g
Bandios < 1221 124 (148/14)
i pandios » 1221 123 (&)
Bandlas > 88
Bandiz e 404 124 (208/1)

Bandi2 > abs
o pandgs ee 1a1: 123 (33
bandgs » 181; 124 (3L

Land Cover Categories.
(by decreasing acreage)
AGRICULTURE NON-AGRICULTURE
can - v g Forest

bandlan <= 48:
io..bandlis > 28:
anal:

13 > a1
Bandll3 <= 92: 121 (4/2)
Bandll3 » o2

Bandzl = 134: 122 (8/1)
band2l <- 15
1. bandds <

I so00ans.
I




Classification

False Color IR Imagery

FSA Ground Truth

Land Cover Categories

Agriculture

:] Pasture/Grass
] Avara

[T Fallow/Idle Cropland
- Winter Wheat

Final Classification

Land Cover Categories

Agriculture

:l Pasture/Grass
7] Ataita

[T Fallow/Idle Cropland
I Vinter Wheat

I ey
- Cotton
I ~imonds
[ com

I ourum Wheat
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Accuracy Assessments

USDA, National Agricultural Statistics Service, 2014 Colorado Cropland Data Layer
STATEWIDE AGRICULTURAL ACCURACY REPORT

Crop-specific covers only *Correct Accuracy Error Kappa

OVERALL ACCURACY** 2,630,488 85.5% 14.5% 0.812

Cover Attribute *Correct| Producer's |[Omission User's |[Commission Cond'l
Type Code Pixels Accuracy Error Kappa Accuracy Error Kappa
Corn 1 419737 90.76% 9.24% 0.895 90.22% 9.78% 0.889
Sorghum 4 83214 62.32% 37.68% 0.611 64.72% 35.28% 0.635
Soybeans 5 1058 43.25% 56.75% 0.432 72.47% 27.53% 0.724
Sunflower 6 5760 39.64% 60.36% 0.395 70.61% 29.39% 0.705
Barley 21 7176 71.52% 28.48% 0.715 81.00% 19.00% 0.810
Winter Wheat 24 1100020 93.26% 6.74% 0.905 94.21% 5.79% 0.918
Millet 29 75109 67.86% 32.14% 0.671 76.85% 23.15% 0.762
Alfalfa 36 196153 89.75% 10.25% 0.891 85.60% 14.40% 0.848
Other Hay/Non Alfalfa 37 84626 63.33% 36.67% 0.624 85.92% 14.08% 0.854
Sugarbeets 41 4679 63.13% 36.87% 0.631 90.28% 9.72% 0.903
Dry Beans 42 9406 62.72% 37.28% 0.626 69.54% 30.46% 0.694
Potatoes 43 6104 89.74% 10.26% 0.897 93.79% 6.21% 0.938
Fallow/Idle Cropland 61 625989 88.08% 11.92% 0.855 89.23% 10.77% 0.869
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SECTION D - CROPS AND LAND USE ON TRACT
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Acreage Regression Estimation

Shie-SDM6 ADCOD CropcCom PL Sirahunt 11 Varsione via

T T T T T T
0 100 200 30D 400 500

MGHledesciphon_oct subset 30m

We don’t just “pixel count” from CDL to estimate acreage
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SAS-based Regression Estimate system

1= x|
File Edit Yiew Program Graph Analysis Toolks ‘Window Help
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JRTTE] [ scoteer ot of Reression I/

r
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County Estimates

Use Battese-Fuller estimator with nested design
Apply state-strata level regression parameters
Adjust intercept based on segments in county

Ag Statistics Districts Est = Sum of County Estimates



Classification comparison #1

30m Sentinel-2a 30m Landsat 8

20 Yiew #1: sd1Bzub_s2_30m_noanc_fiximag [Laver_1]
o . Tull
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1 . . ' ] o [F.=

N -.ri ) - 1 i o
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Classification comparison #2

10m Sentinel-2a 15m Sentinel-2a

20 Yiew #1: sd1Bzub_se_22 10m_noanc_fix im 20 Yiew #2: sd1Bsub_s2_15m_noanc_Ffis.img (Laver_1)
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60m vs 15m regression analysis - corn
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CDL Applications

Climate Acreage Estimates Modeling Irrigation Epidemiology
Soil Utilization
Land Cover whano RESEQrch =~ Agribusiness
Carbon Forest
Biodiesel
Erosion Pesticides

Fertilizer

Ecology
Yield Biofuel
o Land Use
Ecosystem Commodity
Planning Urban Growth
Water Use Soil and Water

Fertilizer Usage

Crop Rotation

Land Management

Watersheds

Transportation

Crop Intensity

Environmental Risk Wildlife Habitat

Water Quality
y  Change Detection ® Mabbin
Data Mining Condition Assessment p p g

Disaster Assessment Crop Production Crop Protection

Education
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[ MODIS Web X

<>C0O|0

wia MODIS

MODERATE RESOLUTION IMAGING SPECTRORADIOMETER

modis.gsfc.nasa.gov

i /_:}_ rn More. Aboﬂt
J day's Image

A weather system that brought rain to Tehran and Iran’s Caspian Sea coastline and Alborz mountains helped raise dust inland in late November,
2017...

tinue Reading

Data

The MODIS Data section contains \Lp BAAG A;’tcé 1ces Relea The MODIS Tools section has a
everything from ATBDs to Product MEESIHIOINCEEVADOENSIE complete listing of web-based tools
Descriptions to Product ordering x that can be used to access a wide

2 . 2 . 5 . Release of NASA MEaSUREs CAMEL 5 km - i
information, including from Direct Products Announced By LP DAAC variety of MODIS Data, along with an

Broadcast data providers. Visit the array of links and a summary of each
Data section for more information. tool.

e MODIS News

Learn More About MODIS Data Learn More About MODIS Tools >>

Disciplinary Teams

'5, !ODIS Land -

Ocean Color Feature
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https://worldview.earthdata.nasa.gov/
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Hail example

O = https://wo data.nasa.gov/7p=g S ! £ ~ @& NASA (National Aeronautics and Spa... & || (& EOSDIS Worldview

File Edit View

& Layers ) Events ¥ Data

OVERLAYS
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Calculation and use of NDVI
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Normalized Difference Vegetation Index

From Wikipedia, the free encyclopedia

This article reads more like a story than an encyclopedia entry. To meet
Q’ Wikipedia's quality standards and conform to the neutral point of view policy, please
help to introduce a more formal style and remove any personally invested tone. (July

2011)

The Normalized Difference Vegetation Index (NDVI) is a simple
graphical indicator that can be used to analyze remote sensing
measurements, typically but not necessarily from a space platform,
and assess whether the target being observed contains live green
vegetation or not.

Contents
1 Brief history
2 Rationale
3 Performance and limitations
4 See also
5 References
6 External links

Brief history [edif]

The exploration of outer space started in earnest with the launch of
Sputnik 1 by the Soviet Union on 4 October 1957. This was the first
man-made satellite orbiting the Earth. Subsequent successful
launches, both in the Soviet Union (e.g., the Sputnik and Cosmos
programs), and in the U.S. (e.g., the Explorer program), quickly led to
the design and operation of dedicated meteorological satellites.
These are orbiting platforms embarking instruments specially
designed to observe the Earth's atmosphere and surface with a view
to improve weather forecasting. Starting in 1960, the TIROS series of
satellites embarked television cameras and radiometers. This was
later (from 1964 onwards) followed by the Nimbus satellites and the
family of Advanced Very High Resolution Radiometer instruments on-
board the National Oceanic and Atmospheric Administration (NOAA)
platforms. The latter measures the reflectance of the planet in red and
near-infrared bands, as well as in the thermal infrared. In parallel,
NASA developed the Earth Resources Technology Satellite (ERTS),
which became the precursor to the Landsat program. These early
sensors had minimal spectral resolution, but tended to include bands

Negative values of NDVI (values approaching -1) &3
correspond to water. Values close to zero (-0.1 to 0.1)
generally correspond to barren areas of rock, sand, or
snow. Lastly, low, positive values represent shrub and
grassland (approximately 0.2 to 0.4), while high values
indicate temperate and tropical rainforests (values
approaching 1).1"
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NIR = near-infrared band
VIS = visible band

Ranges from -1.0 to 1.0

NDVI is a related to:

* Plant health

* Chlorophyll content
 “Greenness”

* Amount of Biomass
* \egetation vigor

* Yield!




MODIS NDVI 8-day composite imagery example

Lighter shades, greater NDVI



Average NDVI phenologies over United States

0.9 -

o
)

e
N

o
)

o
wn

o
>
L

o
w

Normalized Difference Vegetation Index (NDVI)

0.2 T
f S S DN D DN NS S S S S SOSYR® PR R KRR S S
,‘?Q yQ N < ) 2 &o NN W N N N ,‘?‘) \?g ?9 }?}) A A AN AN e

AT D S oS AN N A NI AR N R A R AN SN A AP AN

Crop

Barley
Canola
Corn

Cotton

Potatoes

Rice

Sorghum

Soybeans

Sugarbeets
——— Wheat

Satellite

Terra

Signals isolated using crop specific masks
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Real-time tracking of NDVI
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NASS recent efforts on remote sensing of crop yields

Premise

— Positive relationship between crop yield and
biomass — plant vigor - “greenness” - NDVI

— Negative relationship between crop yield and
land surface temperature

Utilize time-series MODIS satellite data to
obtain biomass and temperature
estimates throughout the growing season

— Use Cropland Data Layer to isolate known crop
areas

— Then use them in an empirically-based prediction
model based on historical imagery and NASS
county-level yield statistics

Run model at National, State, and County
levels

— Integrating over season approach

— Using decision trees (Rulequest Cubist)

— Corn and Soybeans operational currently

Perform within crop season at monthly
intervals

icient (r)

Variable vs Yield Dependence - Corn Example

CORN
Field-level Yields
Remote Sensing Modeled

Crop Production

November 1, 2014

Must be timely, accurate, and useful

33



Intersecting of crop “mask” with time-series of
MODIS data

' e -

Isolate crop of interest

Terra MODIS mean NDVI

16-day composite median date

Intersect crop mask with MODIS time series and then spatially average those pixels



County-level time-series database has been built
2006 -> present
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Map Output

CORN
, Field-level Yields
Remote Sensing Modeled
November 1, 2014
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Map Output

Estimated Corn Yield

December 1, 2012

Bushels per Acre
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Drought year Johnson; 2014



Localized example of yield map variability

Scene of a large hailstorm
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Landsat image Modeled yields from MODIS
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Also, shifting to a simpler model construction

Terra MODIS NDVI B-day
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State-level simplistic yield modeling
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County-level simplistic yield modeling
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Map output still possible
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And easy to create time series...
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Summary of Remote Sensing for Crop

Production Estimation

e Strengths

— Good areal coverage

— Solid temporal coverage

— Many free data sources

— Better sensors on the way

— Little data latency

— Fine spatial detail

— Simple statistical models seem to be as good as complicated ones

— Cheap computing and analytics has been a boon
* Weaknesses

— Computationally intensive

— Integrative skill set required

— Calibration of datasets always ongoing

— Measurement uncertainties difficult to quantify

— A variety of noise sources are present

— No long-term history

— In situ validation lacking

— Past utility was oversold

USDA United States Department of Agriculture David M. Johnson, Geographer
""_/"' National Agricultural Statistics Service BLS Data Quality Workshop, December 1, 2017 }
dave.johnson@nass.usda.gov -
UN
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Sentinel-2 vs Landsat 7 & 8 spectral bands

Comparison of Landsat 7 and 8 bands with Sentinel-2
100
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Acreage estimate for a crop in stratum h
Yn = Npl[yn + bp(Xy — %p)]

N, = Number of frame units(segments in frame)

v, = sample mean per segment of reported acres of crop cover
b, = Slope of the regression of acres in segment on pixel(acres)
X, = population mean pixels(acres)in segment

X, = sample mean pixels(acres)in segment



Estimate of county total for a crop, stratum

A

T(BF)hc. — th[ﬁOh :Blh)_(hc 5thhc.]

LThc. — yhc. _ﬂOh _ﬂlh )_(hc.

1) if 02 = 0, use o =1,
2) 1t 0% veen =0, use o =0,
3) If <2 segments use o =0,
4) 1f 02,hin =1.0, use o =0,

5) otherwise use o =vy



