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WHY CARE ABOUT CROP PHENOLOGY?

x Help Iin assessing crop progress
x Help in assessing crop condition

x Help in choosing suitable imagery dates for
cropland classification

x Help in choosing decision rules for imagery
classification

Phenology - the study of periodic plant and animal life cycle events...

Research and Development Division
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Crop
it Progress

Washington, D.C.

Crop Progress: Corn in Nebraska, 2008
Released November 24, 2008, by the National Agricultural Statistics Service (NASS), Agricultural Statistics Board, U.S.

Department of Agriculture. For information on Crop Progress call Dawn Keen at (202) 720-7621, office hours 7:30 a.m. to 2003-2007 Average
4:00 pm. ET.

Note: These data are preliminary and will be released after 4:00 p.m. each Monday, except for holidays. Sce May

tomorrow’s Weekly Weather and Crop Bulletin for final progress and condition estimates.
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MA

Corn
Soybeans
Wheat

+ Winter
+ Spring
+ Durum
Cotton
Rice
Sorghum
Barley
Oats

Alfalfa
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ACR THE CENTRAL

15 states analyzed in “Heartland” region

A
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TERRA MODIS MOD13Q1.5 NDVI IMAGERY
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16-DAY COMPOSITE TIME SERIES DATA

»x NDVI images used from 2006, 2007, 2008
x 3/21 - 11/17 time window for each year
x 16 composites per year used

United States Department of Agriculture tl m e T
National Agricultural Statistics Service

Research and Development Division




GROUND TRUTH AVAILABILITY

x Farm Service Agency

+ Common Land Unit (CLU) polygons joined with “578”
farmer reported tabular data

+ Data available to NASS because of an interagency
agreement

+ NASS has data for ‘06, '07, ‘08 for all central US states

United States Department of Agriculture
National Agricultural Statistics Service \
Research and Development Division
Spatial Analysis Research Section




GROUND TRUTH METHODOLOGY

x Joined CLU polygons to “578” attributes when records matched
+ Performed state by state, year by year

x Selected only relevant polygons

x Buffered inward polygons by 232 meters (about a MODIS pixel size)
+ to rid potentially spectrally mixed edge pixels

x Reprojected polygons to MODIS sinusoidal projection

x Rasterized polygons to MODIS pixel scale

United States Department of Agriculture
National Agricultural Statistics Service
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Spatial Analysis Research Section




x “Stacked” MODIS time
series data by year
+ 16 composites (spring
through fall) each year
x Overlaid rasterized
ground truth

x Extracted and
averaged, by crop type,
the MODIS pixels on a
state by state basis

x Developed time series
charts
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Spatial Analysis Research Section




CHARTS -
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PS BY STATE

Arkansas - 2006
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15 states * 3 years = 45 total charts
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Arkansas - 2006

Awerage Terra MODIS NDVI
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Average Terra MODIS NDVI
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—4— All (2566747)
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% Cotton (1682)
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Arkansas - 2007

Arkansas - 2008
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STATE ROP, EXAMPLE

Corn - 2008

State [pixels sampled)
—&— Arkansas (305)
—m— lllinois [10972)
—a— Indiana [2054)
% Kansas [6609)
—&— Louisiana [294)
Minnesota (10009)
—— Missouri [1344)
—=— Mississippi (617)
—#— North Dakota (6262)
—— Nebraska (27352)
—a— ohio [1319)
Okizhoma (637)
—3#— South Dakota [9541)
Wisconsin (307)
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Corn - 2006

Average Terra MODIS NDVI
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Awerage Terra MODIS NDVI

01

State [pinels sampled)
—e— Arkansas (181)
—m— tllinois {9085)
—a— Indiana (3086
—»—lowa (11143)
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Corn - 2008

State [pinels sampled)
—e— Arkansas (305)
—m-—llinois (10972)
—— Indiana (4054)
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—=— Louisiana (294)
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——— Mississippi (837)
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—8— Nebraska (22833)
—4— Ohio (1472)
Oldahoma (218]
—#— South Dakota (12681)
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SOYB BY STATE, 3 YEAR

Soybeans - 2006

Soybeans - 2008

State [pixels sampled)
—#— Arkansas (3520)

—m— lllinois (S067) F
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—=— Louisiana (455)
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—— Missouri [2155)
—— Mississippi (1247)
—o— North Dakota (9437)
—m— Nebraska (28786)

Average Terra MODIS NDVI
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——— Mississippi (1412)
—#—North Dakota {10444)
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" —4— ohio (1637)
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Average Terra MODIS NDVI
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—=— Louisiana (319)
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—— Mississippi {1045)

—e— North Dakota (7260)
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—— South Dakota (7248)
Wisconsin (124)

Average Terra MODIS NDVI
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WINTER WHEAT BY STATE, 3 YEARS

Winter Wheat - 2006

Awerage Terra MODIS NDVI
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Awerage Terra MODIS NDVI

01

—+— Arkansas {78}

—m— linois (38)

—i— Indiana (17)

s Kansas (16353)

Minnesota (106}

—e— North Dakota (a05)

—=— Nebraska (1671)

—a— Ohio (137)
OMahoma {3773}

—#— South Dakota (5251)

Winter Wheat -

Awerage Terra MODIS NDVI
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Winter Wheat - 2008

—+— Arkansas (941
—m— llinois (35)
—i— Indiana (56]

s Kansas (15712)
Minnesata (100}
—%— North Dakota (1068)

—m— Nebraska (2278)

—a— ohio (2278}
OMahoma (10468)

—#— South Dakota (5651)
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16-day compasite median date
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1171

13/17

12/3
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—i— Indiana (33)
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—m— Nebraska (994)

—#— ohio (67)
OMahoma {3544}

—#— South Dakota (7839)




CROPS BY STATE AND YEAR, EXAMPLES

lowa - Corn

ear (pixels sampled)
%2006 (11143)
—m—2007 (16647)
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CROP TATE AND YEAR

Kansas - Winter Wheat

North Dakota - Durum Wheat

Year (pinels sampled) Year (pinels sampled)

—4— 2006 (16353 —4— 2006 (1795)
—m— 2007 (18610) —m— 2007 (2438)

4 2008 (13712) i 2008 (2914)

Average Terra MODIS NDVI

g
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16-day composite median date 16-day composite median date
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CROPS BY STATE AND YEAR

Arkansas - Rice

Year (pixels sampled)
—+— 2006 (2402)
—m— 2007 (1983)

—— 2008 (905)

;
:
:
!

Average Terra MODIS NOVI

0.1
322 a7 423 s/9 5/25 6/10 6/26 7/12 7/28 8/13 8/29 914 930 10/16 111 1117 12/3
16-day composite median date
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eMODIS 14-day NDVI composite example
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—#— all (MOD1301)

—— Com (MOD1301)
—+— 5oybeans (MOD1301)
—#— all [eMODIS)

—— Com [eMODIS)

—#— Soybeans [eMODIS)
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MOD13Q1 v. eMODIS: NORTH DAKOT.

NASA (16-day) v. USGS (14-day) - North Dakota - 2008

—a—all (MOD1301)
—i— Barley (MOD1301)
——Com (MOD1301)
—m— Durum wheat (MOD1301)
—s—all (eMODIS)

Barley (eMODIS)
—+—Com |[eMODIS)

|
!

Durum wheat (eMOoDIS)

6 W21 gs &20 9f4 9f19 10/4 10/19 11/3 1118 1243
composite median date
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MOD13Q1 v. eMODIS: ARKANSAS

NASA (16-day) v. USGS (14-day) - Arkansas - 2008

‘Cover type (pixels sampled)

—a—all (MOD1301)

—x—Corn (MOD1301)
“—Cotton (MOD1301)

—— Rice (MOD1301)

—a—winter wheat (MOD130Q1)

—sw—all {[eMODIS)

—+—Corn [eMODIS)

——Cotton (eMODIS)

|
5

——Rice [eMODIS)
‘Winter wheat (eMODIS)

6121 76 7f21 85 E/f20 98fa 9o 10/ 1019 11/3 1118 13
composite median date
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SUMMARY

x A comprehensive and up-to-date overview of the
cropping lifecycles in the central US is shown

x Based on robust ground truth
x eMODIS looks comparable

x Could be disaggregated to smaller regions for dominant
categories

x Could include a few other crops

+ Sunflowers, Canola, Sweet Potatoes, Sugarbeets, Dry beans,
Potatoes...

x Time series profiles could, and should, be analyzed

against planting guide, crop progress, climate data, yield
information, etc.
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