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Most popular crop reports from NASS
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Released June 28, 2013, by the National Agricultural Statistics Service (NASS), Agricultural Statistics Board, Unif
Agriculture (USDA).

Corn Planted Acreage Up Slightly from 2012
Soybean Acreage Up 1 Percent

All Wheat Acreage Up 1 Percent

All Cotton Acreage Down 17 Percent

Corn planted area for all purposes in 2013 is estimated at 97.4 million acres, up slightly from last
the highest planted acreage in the United States since 1936 when an estimated 102 million acres wi
expect to harvest 89.1 million acres for grain, up 2 percent from last year.

Soybean planted area for 2013 is estimafed at a record high 77.7 million acres, up | percent from I
harvest, at 76.9 million acres, is up 1 percent from 2012 and will be a record high, if realized. Recol
is estimated in New York, Pennsylvania, and South Dakota.

All wheat planted area for 2013 is estimated at 56.5 million acres, up | percent from 2012. The 20|
planted area, at 42.7 million acres, is 3 percent above last year and up 2 percent from the previous
about 29.4 million acres are Hard Red Winter, 9.96 million acres are Soft Red Winter, and 3.38 mi}
Winter. Area planted to other spring wheat for 2013 is estimated at 12.3 million acres, up slightly
about 11.7 million acres are Hard Red Spring wheat. The estimated Durum wheat planted area for
1.54 million acres, down 28 percent from the previous year.

All cotton planted area for 2013 is estimated at 10.3 million acres, 17 percent below last year. Upl.

10.0 million acres, down 17 percent from 2012. American Pima area is estimated at 226,000 acres,
2012

Annually — end of June

Crop Production

—
Reeased May 3, 2004, by the National Agricubiural Sastistics Service (NASS)L Agriculioral Statisties Boand, Tsited States Department of

Agriciliure (TSDAL

Winter Wheat Production Down @ Percent from 2013
Orange Production Up Slightly from April Forecast

Winter wheat production is forecast at 1.40 billien tushels, down 9 percent from 3013, As of
vield is forecast ar 43.1 uzhels per acre, down 4.3 bashels from last year.

Hard Red Winter at 744 million tushels, is up slishily from a year az0. Soft Red W
trazhels, is down 21 percent from 2013 White Winter, at 200 million ushels, is down 7 percer]
White Winter production, 10.¢ million bushels are Hard White and 198 million bushels are Sof

The United States all orange forecast for the 2013-2014 seasen is 721 million tons, ap slishe
forecast it down 13 percent from the 2002-2013 fnal wiilization. The Florida all oranee fored]
(4.96 million tons), is up skzhely from the previous forecast buz down 17 percent from Last sead
Early, midseason, and Nave] varieties in Florida are forecast at 53.3 miltion bemes (240 noilTioo
the previous forecast but down 21 parcent from: last seasen. The Floridy Valencia aranze forecd
("S m].'mnma] iz unchanged from the previeus forecast bat down 14 percent from last sead
California and Texas production forecasts are carmied forward from April

Florida frozen concentrated orange juice (FOOJ) yield forecast for the 2013-2014 szasonis
42 1) deprees Brix, down 1 percent from the April forecast and down 1 percent from last season|
L SE!ahmpa'mTheeuﬂHrsdsaasnnmomlspm]mdxl 51 gallons per o, up 1 pey
sieldof 1.51 gallons per bow The Valencia portion is projected at 1.54 zallons per box, down
fimal yield. AT projections of yield assume the processing relationships this season will be sin
several s25ans.

Monthly - noon ~ 10t day

BN 1542-3007

Crop Progress

Relessedd May 12, 3014, by the Nationsl Agriculvaral Siatisties Servies (NASS), Agricaliurs Seatisries Boand, United Seaes Department of

Agrieuliure (USDAL

Corn Planted - Selected States
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Annual land cover classification - Cropland Data Layer (CDL)

Agriculture Non-Agriculture

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

[ I Corm [ ] Alfalfa I Cther Small Grains [~ ] Shrubland [ | Perennial Ice/Snow
B Soybeans B Cotton [T Rice [ Urban/Developed

I All Wheat Il Other Crops [T Wetlands
Other Hay I vegetables/Fruits/Nuts B Water

2008 - 2015
Annual national coverages

2016 and hopefully beyond
...will be in the works



2014 Cropland Data Layer

isconsin

W

|| other Hay/Non Alfalfa

- Soybeans

- Sweet Corn




Land Cover Categories

County-level example

2010 Cropland Data Layer

(by decreasing acreage) McLean County, IL

Agriculture
. Com
- Soybeans
: ' Pasture/Grass
|| Alfalfa

- Winter Wheat
B Other Crops

Non-Agriculture
I Urban/Developed

" | Woodland
B Water
\_[ Barren
_| Wetlands




CDL overview

Annual land cover classification identifying circa summer cultivated crops
Used internally by NASS to refine published planted acreage estimates

Encompasses conterminous USA
— fully since 2008
— many states have longer history
56m or 30m resolution
— vyear dependent
— since 2010 30m

Built with a “supervised boosted classification u\ f

— Implemented with Rulequest See 5.0 m_?" ‘gr‘

Utilizes ground/training data from o T

— USDA Farm Service Agency (FSA) data WO P
— National Land Cover Database (NLCD) \ \>Hra b

Derived primarily from .f: e

— Landsat-8 OLI and TIRS

— DMC Deimos-1 and UK-2

— In past used Resourcesat-1 AWIFS and Landsat 5 TM
Highly robust for dominant crop types

— corn, soybeans, wheat, rice, cotton, etc.
Useful for a variety of field-level analyses




Landsat 8 Optical Land Imager

A new era

 Launched February 11, 2013
* Imagery FREE to anyone

e 30 meter spatial resolution

e 10 multispectral bands

e 16-day revisit rate

e Long history (40 years) of
continuity




Disaster Monitoring Constellation (DMC) satellites
Deimos-1 and UK2

Low cost “smallsat” with color-infrared 22m resolution

Windowing:

Full Swath maximum

Multiple image size : 600 by

| acquisitionsper | %

Along track
maximum 16 tiles
(1280 Km)




Single day of collects, 5 May 2014

I Cropland

[ Hayland
[] Grassland

12



Landsat 8 collections

L8, 2013, Cycle 6, Jun 18 - Jul 03

13



Example DMC Deimos-1 and UK2 collections




with farm
Data
overlaid

Land Cover Categories

Agriculture
|:| Pasture/Grass
[ ] Afalfa

[ Fallowiidie Cropland
I Vinter Wheat

I ey
I cotton
I ~imends
] com

I ourum Wheat




Regression Estimation of Area

Comparing classification area to that enumerated

PAGE 2 SECTION D - CROPS AND LAND USE ON TRACT 1
How many acres are inside this blue tract boundary drawn on the photo (map)?. .. ... ... ... ... .. ... .. .. .. .
Mow | would like to ask about each field inside this blue tract boundary and s use during 2000
FIELD NUMBER: 01 02 03 04 05
Tatal acresin field Gl . 62 . 620 . 8 . ax

P Croporlanduse. [ Specii

a3
. Occupied fannstead or dywslling
B Wasle unocoupied dwalings, buildings snd — ——
srudures roads ditches etc. . .
& &1 831 1 <l
F. 'Woodand . .
842 842 842 842 842
E Permanert (natin qop rotaion)_ | . .
- Padue &6 EE3 53 &6
Cropland (usedl cnly br padure) .
AT a7 RAT. a7 a7

B lde cropland - Ide &l during 2000

B Tve cropsplantsd inthis feld o beo usss ofthe same|__OYes  OMo OYes 0OHo OYes oMo OYes OHo OYes Olo

aop.
[Specy secondeomp or use]

844 844 544 24 44

Aoes . . . .
610 610 610 B10 610

0. Acresieft to be plarted . . . -
1. Acresimigaed ardto be imigded [if doubk cropped 620 620 620 620

inciice agcfggg o each 'ﬁ%] . . . .
540 540 540 540 540

['5- Winter Wheat Plarted . : : :
(inchice cover crog) Bl 1 il M 1

7. For gpsin or sed . - . .
47 A7 547 547 47

B mde OV I Peded - . - .
548 M8 548 598 548

9. Bk iyegs For opain o s=2d . . . .

REGRESSION Dependent Independent
VARIABLES: Y X

Enumerated CDL Classified
JAS Segments Acres

Soybeans 227 273
Wheat 337 541 .




Relationship between reported and classified areas

Used to counteract areal bias in classification
Arkansas Rice - September

Stratum: 11 Version: v2a

0007 Reported=Classified Reported = -.15 + 1.01*Classifie
Linear LS Fit r2 = 0.950
—— 95% Pred Limits
500— 95% Conf Limits
400
4
(&]
<
©
()
£ 300
o)
x
Qutliers
200
- Deleted
R? -
Aug —0.948 1007 [=x] s
2
Sep — 0.950 [=]
Oct —0.957
0_
[ [ [ [ [ [ [
0 100 200 300 400 500 600

Classified Acres 17



Public access to CDL data

Made available online a few months after growing season complete

USD‘A Uniled States Depariment of Agricullure
Zal National Agricultural Statistics Service

: CHECS |{""',"

£F Layers || | Legend |

HHIIOOH - eI (e-1Z d " s L&) | 798973,2205540 Lon/Lal(-86.2282.42.4795)

E] = 'Béckglound Layers
=1+=3 Cropland Data Layers
E®2013

=10 1997
1 (—1[ ] Crop Mask Layer
= ([ |Boundary Layers
= ([ Jwater Layers
# CJ[]Road Layers

USDA Home | NASS Home | Research and Development Division | About COL | Metadata | Citation | Contact | VegScape

Copyright © General Science and Technology Solutions Inc. 2009 - 2014

aﬁ" CropScape - Cropland Data Layer

BeL@

100 ke
200 mi

6ol

nassgeodata.gmu.edu/CropScape

18



NASS Cropland Data Layer known applications

Climate Acreage Estimates Modeling Irrigation Epidemiology
La nd Cover Soil Utilization . )
wano RESEQrCh e Agribusiness
Carbon | Forest
T O . Biodiesel
Erosion S . & Pesticides

Ecology

Fertilizer
Yield ’ Biofuel
o Y Land Use
Feosystem Commodity
P|anning - Urban Growth
Water Use Soil and Water

Fertilizer Usage

Crop Rotation |

Land Management

Watersheds )
Transportation Ed Ucat|0n

Crop Intensity

Environmental Risk Wildlife Habitat

8 Change Detection .. :
Data Mining Condition Assessment M a p p I ng

Crop Production Crop Protection

Water Quality

Disaster Assessment



High quality crop “mask”

Emphasizing cropland, hay, and grassland areas

2010 — 2014 CDL recode and majority vote

] ralfa
|:| Grassland
- Fon-agriculture
- tHon-alfalfa hay
- Qrchard
- Tilled cropland



2010 — 2014 CDLs, time series analysis
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California Drought Issues
San Joaquin Valley

8 Counties with large amounts of agricultural

Stanislaus

Investigate how the Fallow/Idle acres in each
county have been changing over the last 4 years

Crop Type by Acres in CDL
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Corn = Soybeans + Wheat 25



Yields results primarily derived from two surveys

Agricultural Yield Objective yield

 Farmer reported survey data of expected ¢ Corn, Cotton, Soybeans, Wheat,
crop yields. Potatoes.

e Data obtained throughout the growing * Only done in states where the
season. commodities are primarily found.

e Conducted in all states except Alaskaand ¢ Samples selected from areas found in
Hawaii. June Area Survey (“Acreage”).

e Sample size in the 1000s per state. * Performed at 100s of sample sites per

e Farm operator contacts are selected from state.
the March Crops/Stocks survey (small * Biophysical plant/seed measurements
grains) and the June Crops/Stocks survey obtained.
(late season crops and tobacco). e Each plot revisited a few times per

e Primarily telephone based. season.

-

I — I

26



For the major commodltles
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Remote sensing of crop yields overview

Ilinois Corn

Premise (though others’ research and my own) ==

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

— Negative relationship between crop yield
and land surface temperature

BOOO

Average NOVI [x 10,000)
w o =

4000 +

Utilize time-series MODIS satellite data to obtain

biomass and temperature estimates throughout - PP PSSR P WP PTPTETP:
the growing season R T e ~ T TR TEEE
— Then use them in an empirically-based o o w4
prediction model
— CDL data used to isolate known crop areas EriT
\ Estimated Corn Yield
\\ October 1, 2011
Run model at National, State, ASD, and County [ e iG]
levels s SR
— Corn and Soybeans operational currently s 2“ B &
. | | T Pawan s a3 N G e |
— Potential for several other crops too [ E i e e e \’ 5 e
Must be timely in addition to being accurate e ey S

— Collect current information and assess | i
within a day or two B ST




Moderate Resolution Imaging Spectroradiometer (MODIS)

NATIONAL AERONAUTICS
AND SPACE ADMINISTRATION

+ NASA Homepage

ABOUT MODIS + IMAGES + SCIENCE TEAM + RELATED SITES + MODARCH

DATA

The MODIS Data section containg
everything from ATBD= to Product
Descriptions to tuteriale on
ordering MODIS data from the
various DAACs. Peruse the Data
=ection today.

NEWS

The MODIS news section details all
the developing news surrcunding
the MODIS project.

MODIS I0TD RSS Feed

Visit the News Section ==

“FIRSTGOV

Womr Firel Gl b i 1.5 Govarmment

Privacy Policy and Important Notices

IMAGES DISCIPLINES

@ Atmosphere
-
@
e Calibration

Curator; Brandon Maccherone
MNASA Official: Shannell Frazier

Super Typhoon Jelawat (18W) in the Philippine Sea

250 m resolution, daily imagery
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Normalized Difference Vegetation Index

From Wikipedia, the free encyclopedia

This arficle reads more like a story than an encyclopedia entry. To meet

& Login/create account

Q

”5' Wikipedia's quality standards and conform to the neutral point of view paolicy, please
help to introduce a more formal style and remaove 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 [edit]

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 inthe 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 Mational Oceanic and Atmaspheric 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,
MNASA 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) &
correspond to water. Values close fo 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"

-
B I .

NDWVI in June over the British Isles (NOAA AVHRR)

Calculation from surface reflectance and use of NDVI

(NIR = VIS)
NDVI =
(NIR + VIS)

NIR = near-infrared
VIS = visible

Ranges from -1.0to 1.0

NDVI is a related to

e Plant health

e Chlorophyll content
e “Greenness”

* Biomass

* Vegetation vigor



MODIS NDVI 8-day composite example

Lighter shades, greater NDVI



MODIS surface temperature 8-day composite example

Lighter shades, greater land surface temperature




The relationships (mid summer) to corn yields
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Average Daytime LST ( °F)

Average NDVI

Speculative Region - Corn

Daytime Land Surface Temperature (LST)
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Correlation Coefficient (r)

NDVI and DLST time-series correlations (r)
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CORN
, Field-level Yields
Remote Sensing Modeled
November 1, 2014
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CORN
i1 . Field-level Yields
SRR _ . & Remote Sensing Modeled
b ' ' December 1, 2013

Bushels per Acre

>= 250

200

150

Rese




Estimated Corn Yield

December 1, 2012
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>= 250

200

150

Johnson, 2014



Localized example of yield map variability

Scene of a large hailstorm

Landsat image Modeled yields from MODIS
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Integrating Landsat with MODIS site, p26 r31




Landsat 7 and 8 p26 r31 NDVI 2013 growing season

#10: sub_Iny




v 00631, 2013156, i ime Layer 1) Bl 3 2 % 20 \View B2 fidndid_ 026031 AT 3172, limi gl ) 332

" Gao Fused MODIS/Landsat NDVI 2013

V] e YT
.,-t' - '

X 20 View 13 ikd_ndvi D_&..BI 31318 |mn |L:we| i

1 & :.-. .--- g
e L




158.0 158.0 170.0




“Cloud” Computing — Google Earth Engine
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GEE: Use to produce future and retrospect CDLs?

2008 CDL

Agriculture
; Pasture/Grass
| Corn

B Soybeans
B All Wheat

Other Hay

[ Fallow/Idle Cropland
| Alfalfa

I Cotton
I Other Crops
[ Vegetables/Fruits/Nuts

[ Sorghum
I Other Small Grains

[ Rice

Non-Agriculture

[ Woodland "] Barren

| | Shrubland | | Perennial Ice/Snow
[ Urban/Developed

[ Wetlands

B Water
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GEE time series analysis

0,8
0,7 -

A A A AN

A "

0,6

_05 -
204 -

0,3 -

0,1

v

00 N ANODWOUMONS 00NNV mMmO

127
134
141
148
155

162

DDLU MO NS HdH 00N ANOODOVOMONS Il N O MmO
ONOWOO OO d d AN OO NN O WONOWOWONHO OO A N MM
I A A A A AN AN AN AN AN AN AN AN AN AN AN AN AN OO NN O o

———T NDV| BU ===T NDVI_CDL =T EVI_BU ===T EVI_CDL

llinois

100 150 200 250
Day of Year

lllinois, USA crop areas

Free State

o 100 200 200
Day of Year

Free State, South Africa crop areas

344




David M. Johnson United States Department of Agriculture
Geographe National Agricultural Statistics Service




	Remote Sensing for Monitoring USA Crop Production:�What is the State of the Technology
	National Agricultural Statistics Service (NASS)
	NASS Research and Development Division�Geospatial Information Group
	Slide Number 4
	Area trends of the top three US crops
	Slide Number 6
	Slide Number 7
	County-level example
	CDL overview
	Landsat 8 Optical Land Imager�A new era
	Disaster Monitoring Constellation (DMC) satellites�Deimos-1 and UK2
	Single day of collects, 5 May 2014
	Landsat 8 collections 
	Example DMC Deimos-1 and UK2 collections
	Slide Number 15
	Regression Estimation of Area�Comparing classification area to that enumerated
	Relationship between reported and classified areas�Used to counteract areal bias in classification
	Public access to CDL data 
	Slide Number 19
	High quality crop “mask”
	2010 – 2014 CDLs, time series analysis
	Slide Number 22
	�California Drought Issues�San Joaquin Valley 
	Slide Number 24
	Slide Number 25
	Yields results primarily derived from two surveys
	Yield Estimation from Remote Sensing Goals
	Remote sensing of crop yields overview
	Slide Number 29
	Slide Number 30
	MODIS NDVI 8-day composite example
	MODIS surface temperature 8-day composite example
	The relationships (mid summer) to corn yields
	Intersecting of crop “mask” with time-series of MODIS data
	Slide Number 35
	NDVI and DLST time-series correlations (r)
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Localized example of yield map variability
	Slide Number 41
	Integrating Landsat with MODIS site, p26 r31
	Landsat 7 and 8 p26 r31 NDVI 2013 growing season
	Gao Fused MODIS/Landsat NDVI 2013
	Slide Number 45
	“Cloud” Computing – Google Earth Engine
	GEE: Use to produce future and retrospect CDLs?  
	GEE time series analysis
	Thanks

