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Most popular crop reports from NASS

Acreage
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3 Crop Production

—
Redeawed May 9, 2004, by the National Agriculiural Susisies Seevice (NASS), Agriculvaral Statistics Board, Usited States Department of

Agriculire USDAL

Winter Wheat Production Down 2 Percent from 2013
Orange Production Up Slightly from April Forecast

Winter wheat produsction is forecast at 1.40 billion ushels, down 9 percent from 2013, As of
vield is forecast ar 43.1 ushels per acre, down 4.3 bushels from last year.

Hard Fed Winter production, at 744 million bushels, is up slightly from a vear ago. Soft Red
Prazhels, iz dowm 21 percent from 3013, White Winter, at 200 million bushels, is down 7 pere
White Winter production, 10.9 million bushels are Hard White and 192 million bushels are 5

The United States all oramge forecast for the 2013-2014 season is 7.21 million tons, up slizh
forecast but down 13 percent from the 2002-2013 final wilization. The Florida all orange forg
(4.06 mallion tons). is up slighely from the previous forecast but down 17 percent from kst se:

Ty, midseasan, and Navel varisties in Florida are forecast at 3.3 million beses (240 noilliy
the previous forecast but down 21 percent from last season. The Florida Valencia ormze fore|
(257 milfion tons), is unchanged from the previous forecast bat down 14 percent from last ss)
alifiornia and Tewas production forecasts are camried forward from April

Florida frozen concentrated orange juice (FOOT) yield forecast for the 2013-2012 ssason
42,0 deprees Brix, down 1 percent from the April forecast and down 1 percent from last seasq
1.50 gallans per b The early-midssason portion is projectsd ar 1.52 gallons per be, up [ pf
vield of 1.51 Mwmmhmmsmmdmlﬂpﬂmwmm
fimal yisld. AT projections of yield assume the processing this seasom will be sing
several seasans.

Monthly

12BN 15423007

Crop Progress

—
Redeased May 12, 3004, by dhee Nationsd Agriculvaral Statistics Servier (NASS), Agricalture Scaisics Boand, Uniied Scanes Depastment of

Agrieslture (USDAL

Corn Planted - Selected States
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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 Bl Other Small Grains [ ] Shrubland Perennial Ice/Snow
B Soybeans I Cotton [ Rice [ Urban/Developed

I All Wheat Il 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



USGS Home
: - | Contact USGS
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Landsat Missions

Landsat represents the werld's longest continuously acquired cotlection of space-
based moderate-resolution land remaote sensing data
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Agricultural areas

DMC Deimos

2017: June 16— 22

Landsat 8

DMC UK2

Sentinel 2a

Resourcesat-2 LISS3

B



¥

Available satellite imagery 2017: June 16 — 22




Input Data

CDL Processing Flow

Sampling
ERDAS IMAGINE 2011

i

Decision Tree

Classification
ERDAS IMAGINE 2011

Output = ArcGIS

10



Classification

False Color IR Imagery

FSA Ground Truth

Land Cover Categories
Agriculture
Pasture/Grass

Alalfa
[T Fallow/idle Cropland
- Winter Wheat

Final Classification

Land Cover Categories

Agriculture

:l Pasture/Grass
Alfalfa

[T Fallow/idle Cropland
I winter Wheat
I ey

I coton

I ~imonds

Corn

I Durum Wheat

‘Final CDL

11



Accuracy Assessments

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

Crop-specific covers only

*Correct Accuracy

Error

14.5%

0.812

OVERALL ACCURACY** 2,630,488 85.5%
Cover Attribute *Correct
Type Code Pixels
Corn 1 419737
Sorghum 4 83214
Soybeans 5 1058
Sunflower 6 5760
Barley 21 7176
Winter Wheat 24 1100020
Millet 29 75109
Alfalfa 36 196153
Other Hay/Non Alfalfa 37 84626
Sugarbeets 41 4679
Dry Beans 42 9406
Potatoes 43 6104
Fallow/Idle Cropland 61 625989

Producer's
Accuracy
90.76%
62.32%
43.25%
39.64%
71.52%
93.26%
67.86%
89.75%
63.33%
63.13%
62.72%
89.74%
88.08%

Omission
Error

OO0 O0OO0OO0O0O0O0O0O0OO0O0OO0OO0OOO

User's
Accuracy
90.22%
64.72%
72.47%
70.61%
81.00%
94 .21%
76.85%
85.60%
85.92%
90.28%
69.54%
93.79%
89.23%

Commission Cond'l

Error Kappa
9.78% 0.889
35.28% 0.635
27.53% 0.724
29.39% 0.705
19.00% 0.810
5.79% 0.918
23.15% 0.762
14.40% 0.848
14.08% 0.854
9.72% 0.903
30.46% 0.694
6.21% 0.938
10.77% 0.869

12



Classified area vs June enumerated

X Y
i::f Classified | Enumerated
Bores Acres
Gom 837.0 B40.0
Soybean 140 Q.0
Whest 0.4 Q.0
Alfalfs Q.0 0.4
Mon-Ag 2.0




Enumerated

Acres

21.0

156.0

At three

sites

Cover

Cover
Type

com

Soybean

Wheat

Sifalia
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Acreage Regression Estimation

Shie-SDM6 ADCOD CropcCom PL Sirahunt 11 Varsione via

2 = 0.917

100-

0 100 200 200 00 500
MG e descriphon:_oct subset 30m_

We don’t just “pixel count” from CDL to estimate acreage 16



SAS-based Regression Estimate system

1= x|
File Edit Yiew Program Graph Analysis Toolks ‘Window Help
-3 E8 2R [ER v HEIG
JRTTE] [ scoteer ot of Reression I/

r
- State: AR08 AD: 00 Crop: Rice Stratum: 11 Version: v2a
- % 0 600
. . Repoted-Classified | peported = 9.11 + 1.06%c1
. . Linear LS Fit
. %* - . a0 | —— 95% Pred Linits r2 = 0.850
. & . — = . = 95% Conf Limits
% . - .J -
L e — .
Variable | Walue 0o 8 4004
- Cenker_x 444715 5
= Certer Y 1.3853%e+006 | <
[T " Segment 41 E 200
o o e €
- . . . Obs # 901 =
. - " CropMame  Rice é
- - = . Pixels 444 200+ Outliers
- g o Skrakum 11
. - . . s " |ap o Il Celeted
- . . State AR
5 - . | Vear 03 100+
S e Crophicre 236
7 Classacre 344
L Seqgment 41 i
ot Cenker_x 444713 T T T T T T
E Center_¥ 138534 e-+006 0 100 200 300 400 500
O LSPred e Classified Acres
L595kclm 358,164
L595ucm 388,872
LS9kl 257,095 =10l x|
Sy L595ucli 439,941 Pixels |__Stratum | AD | State |  Year | (a]
Source DF Sgu LSResid -137.518 F Value Pr [ Mam | Int | [ Marm | [am | [ Wam | [rarm |
Hat 0.0177012 T T il fap %
rStud -2.39314
Hodel 1 248( nrrrrs 0.321753 1307.87 <.0 418 1 Jili] AR g
Error 230 784 CovRat 0.97743 424 11 0g AR 0g
Corrected Total 231 527 oubCount 8 425 11 Jula] AR 03
OutIndicator 1110 440 11 o0 iR s
Root MSE 58.57175 R-Square 0.8504 ‘
Dependent Mean 125.400368 Adj R-35g 0.5495
Coeff Var 45.61632
Parameter Estimates
Parameter Standard
Variable DF Estimate Error t Value Pr > |t] 95% Confidenc 208 *!|Rice 529 1 a0 AR 03
910 2| Rice: 536 11 oo AR 08
Intercept 1 9.10575 5.06642 1.80 0.0736 -0.87678 an #| Rice: 572 11 Jili] AR 0g
Classicre 1 1.05914 0.02929 36.16 <.0001 1.00144 912 #|Fice 647 11 Jili] AR 05
913 2| Rice 663 11 il AR 08
914 | Rice 674 11 Jili] AR 0g
915 #|Fice 691 11 Jili] AR 05
= 916 2| Rice: 638 11 il AR 08 =
4 H s 4] | H oz
I ActionMenuScatterPlot_6
-Ready [ | |0 Errorsy [0 Warning(s)

& Startl J Ba& > J |5} Seminars

| &, 5ARS Estimation 1T

| :’.‘1& SAS Stat studio - Reg... @ Globaldd_Seffrin_draft.d... | @ IML Workshop Code Snip... | ﬁ Hypersnap-Dix

a la Bob Seffrin

« Wl zizrm
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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
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Classification comparison #2

10m Sentinel-2a 15m Sentinel-2a
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60m vs 15m regression analysis - corn

State: STH6 AD-00 Crop: Comn PL Stratumr 11 Versiom via Stale-SD16 AD-00 CropcCamn PL Siraunt 11 Version vda

—— Reported=Classified I ﬁgiﬁﬁsg i=dl
—— Linear LS Fit - " = - i
959 Pred Limits Reported = -8.2 + 1.04*Classified —— 95%Fred Linis FReported 6.1 + 1.05*Classi
500 - 95% Conf Limits r2 = 0.910 00 95% Conf Lirrits 2 = 0.915
% »
400 - F
3
g E 300
o M-
=]
-
5 g
o
t= 9
-
o
- 200-|
2 Outliers
B Deleted
En 4
0
E 2
100 - 100-|
0- D-|
T T T T T T
1} 100 200 300 40 500
Clas=iied Acres
G e descriphion: _ B0m i ViGHe descipbon:_sub 52 15m noan
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CDL Applications

Climate Acreage Estimates Mode“ng Irrigation Epidemiology
oil Utilization
Lano Cr e Research s~ Agribusiness
Carbon ' Forest
Biodiesel
Erosion Pesticides

o Fertilizer

Ecology
Yield Biofuel
CRP 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
Change Detection .
Data Mining iti Mapplng
Condition Assessment

Disaster Assessment Crop Production Crop Protection

Education

22
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t rain to Tehran and Iran's Caspaan Sea coasthne and Alborz mountams helped raise dust inland in late November,

Disciplinary Teams

Atmosphere
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https://worldview.earthdata.nasa.gov/
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MODIS Imagery - Show event

May 1, 2017
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MODIS Imagery - Flood event

May 2820117
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Calculation and use of NDVI

WiKIPEDIA

The Free Encydiopedia

Randam article
Donale 1o Wikipedia
Merachon
Halp

AbOE Wikipeda

ety porial
Recent changes

Cortact Wikpech

Tookax

Prvdlexpon

@ Log
Articke  [Dhscussion Read Edt View history
Normalized Difference Vegetation Index
From Wikpedia ihe fee encyciopedia
This amcle reads more Mke a story than an encyclopedia entry To meet
\' Vilopedia's qualty standards and conform to the nautral port of wew policy, plkaasa

help to infroduca a more formal style and remove any personaly investad tone: i)y

2011}

The Normalized Difference Vegetation Index (NDVI) i< 3 simple
graphecal indicator that can be usad to analyze ramale se

5iNg
yatiorm

and assess whethar tha targst baing obsanved contains bve green
vegetation ar not

Contents

Ratanale MegIve vakes

d Performance and lmtasbons correspond to water. Values close 1o zero

{ External lrks

VRS demparane v
approschng 1)

Brief history [t

The exploration of ouer space stared in eamest with the launch of
Spunk 1 by the Somies Union on 4 October 1857 This was the first
man-made s,
launchas, both in the Soviet Union (e g, the Sputnik and Co4
programs) and inthe U S. (e.g. the Explores program), gucikly led o
the design and opearation of dedicated m alagcal satelites
These are omiting platfoems enbarking instruments specially
designed 10 obsene the Eanh's atmosphere and sudace with a wew
10 imprave w ef forecaseng. Stating in 1960, the TIROS senes of
satedites embarkad telewsion camesras and radiometers. This was
later {fram 1964 onwards) folowed by the Nimbus satelites and the
family ol Advanced Very Hgh Res cenedar instrumeants on.
board the Nasona ic Admerestranan (NOAA)
platfoems. The latter measures the reflectance of the planet in red and
near4drfrared bands. as wel as in the thermal infrared. In paraliel

tefite ariting the Eamth. Subsequent successig

Oceanic and Am

sansors had minemal spectral resokon, bk tended to inckde bands

generalty cocrespond 1o baren areds of rock. sand, or
snow Lasty low. posive vakes repeesant shrub and
grasziana (appeonmately 0.2 1o §.4) whie high vakes
L8l FAMIasts (vakses

- wam - Em .-

NOVTIN June ower the Bepsh l8es (HOAA AVHRR)
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Rafectyroe (%)
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(NIR — VIS)
" (NIR + VIS)

NDV

NIR = near-infrared band
VIS = visible band

Ranges from -1.0 to 1.0

NDVI is a related to:

* Plant health

e Chlorophyll content
 “Greenness”

* Amount of Biomass
* \egetation vigor

* Yield!



MODIS NDVI 8-day composite imagery example
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Lighter shades, greater NDVI



Average NDVI phenologies over United States
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Normalized Difference Vegetation Index (NDVI)
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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

Terra MODIS MDY 8-cay
United States

Iay Jun Jul
Sat Terra EQS AM
Product  WODIS NDVI 8-day
Wean 2001-2015
Iask MASS_2011-2016_13crops
Shape  ADM
Unit United States

Aug Sep Oet o Dec

Ilarith
MNASAIGSFCIGIMME
USDAIFAS/IPAD

Terra MCODIS MNDWI &-day
Puerto Rico

Iay Jun Jul
Sat Terra EQS AM
Froduct  WMODIS MNDVI 8-day
Mean 2001-2015
IMask IASA-Hybrid_2015_crops-EgreaterOnly
Shape  ADM

Unit

Puerto Rico

Aug Dt =1 Dec

tdarth

Sep

MNASAIGSFCIGIMMS
USDAIFAS/IPAD

inihMax
MEan m—
2018

2017

Mirihax
Mean
2018
2017 m—p—




NASS recent efforts on remote sensing of crop vyields

Premise = : =)
— Positive relationship between crop yield and -
biomass — plant vigor - “greenness” - NDVI —L : .
— Negative relationship between crop yield and Vs s i Depa s - o s

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 a‘ w——
county-level yield statistics - s o Yo

Romote Sessng Nodeiod

- Pt T ¢
Run model at National, State, and County |==——"" | = ]
levels e e ‘-
— Integrating over season approach e el TR 2
— Using decision trees (Rulequest Cubist) e B e : i :
— Corn and Soybeans operational currently ST e LE i "tj : , el
Perform within crop season at monthly
intervals

Must be timely, accurate, and useful



Intersecting of crop “mask” with time-series of

e - H % by, . F
-3 e 3 L -
o Lt g Y

Isolate crop of interest
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th-duy compocts medan date

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



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

Every eight day “window” through the e L

growing season e B

Fassention [ Voo

Arany Bavon

* Observed average value of e
NDVI

* Observed average value of
LST

For every county we also know
* NASS published yield

state county  year yield MO DLST ZS-Aér 1-May 9-May  17-May  25-May 2-lun 10-1un 18-Jun 26-Jun 4-1ul 12-Jul 2000
17 EE] 2010 168.6 7 o A 2880673 3264.547 3862318 3866.409 3990.153 5893765 T358.422 3108.906 8559.553% 8826.817 8930.85 8935.61
17 95 2010 159.9 7 o 2992, 195 2977046 32032.401 3377778 3848.078 5771909 7430655 8012679 8310.476 8537081 Bed5.006 2702,09
17 a7 2010 7 LT el At 3337864 3836186 5403508 4459,949  4311.525 5635508 TS7S.966 TTTA.288 082,441 8575.966 GAE9.22 A524.83
17 L] 2010 162.9 7 o A 2844.7 2971.093 3332757 3486144 3937887 6032626 8059657 53442385 8565.456 8734721 8903283 83939.18
17 101 2010 1569 —7 o Mo~ 3BT4.741 3988,952 4349537 4930,498 5452,197 £205.825 7687592 2022794 £9396,337 8589467 B8T70.097 882756
17 103 2010 1736 /7 - A4 2782144 2805.154 3018946 3094823 3512443 5563.73 7306284 8102134 8554.694 8918413 8949.941 8EA2.4A
17 105 2010 166.6 " ~_ N .. 2816087 3007.861 3I3ITL.65 3608025 3988.44 6100.426 B8236.687 8503526 8751.071 8872207 8945953 8805.10
17 a7 2010 1557 /7 AT~ .. 2706578 2846,325 3249914 3622797 4402778 6661937 2254186 9426524 8515872 8656, 284 8755741 878262
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Map Output
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Map Output
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Localized example of yield map variability

Scene of a large hailstorm

Landsat image Modeled yields from MODIS
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USDA Foreign Agricultural Service/NASA GLAM
https://glam1.gsfc.nasa.gov/

T e o s O By
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Highly already customized tool for time series analysis and display



Also, shifting to a simpler model construction

Terra MODIS NDVI B-day

United States
T T T T T T T b1 ) —
. 2003
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- 2008 m——
2003 m——
2010 ===
201 w——
T 2017 m—t—
. . z 2013 w——
Find Optimal 2 2014 =
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Mok NASS 20112015 _com year yield andvi
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2015 168.4 2.382
2016 174.6 2.477
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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

NASA Terra MODIS Modeled
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And easy to create time series...




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

CULs

H %
USDA United States Department of Agriculture David M. Johnson, Geographer N”i
"'_; National Agricultural Statistics Service BLS Data Quality Workshop, December 1, 2017 1}
dave.johnson@nass.usda.gov r;'.:’-
T
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Sentinel-2 vs Landsat 7 & 8 spectral bands

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

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

¥ = 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 ﬂlh)_(hc 5thhc.]

Uhc. — yhc. — ﬂOh — ,Blh )_(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
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