Global crop type assessment
soybean area estimation
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Global cropland

A Cropland is one of the most challenging land
cover themes
I What is cropland herbaceous/shrub/tree crops?
I Crop type
I Varieties
I Intensification
i Field size

I Drylandirrigated

I Single/double/triple cropping




Soybean world supply and production
In thousand metric tons (USDA FAS)

Aug Sep
2007/08 2008/09 2009/10 2010/11 2011/12 2011/12
Production
United States 72,859 80,749 91,417 90,610 83,168 83,969
Brazil 61,000 57,800 69,000 75,500 73,500 73,500
Argentina 46,200 32,000 54,500 49,000 53,000 53,000
China 13,400 15,540 14,980 15,100 14,000 14,000
India 9,470 9,100 9,700 9,800 9,800 10,500
Paraguay 6,900 4,000 7,200 8,300 7,500 7,500
Canada 2,696 3,336 3,507 4,345 4,000 4,000
Other 7,944 9,435 10,534 11,465 12,503 12,523
Total 220,469 211,960 260,838 264,120 257,471 258,992

U.S., Brazil, Argentina and China accoun
for ~90% of global soybean production



MODIS for crop type identification
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MODIS per U.S state soybean and qavtenologies
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Method

A MODIS for turrkey models per nation/subegion
to indicate within growing season soybean
cultivation based on supixel percent cover
training data

A Landsat samples based on MODIS soybean
Indicator maps to map per sample block soybean
cultivated area

A RapidEye will allow for per country/region
calibration of Landsat area estimates



Study area, consisting of
the top four soybean
productioncountries,
nearly90% of global
soybeanproduction. Top
left, United Statestop
right, Brazil; loweteft,
Argenting lower right,
China. For each country,
the administrativesubset

shown account$or over
95% of national soybean
acreage, excefdbr China,
where thesubset shown
represents 88% of
national soybeamcreage.
Images, witha globally
applied enhancement, are
from MODISnedian 9
year growingseason
metricsfor red=visible
red, greensnearinfrared
andblue=shortwave
infrared (band?).
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Statistics of Soybean area,2008

Hectare

Heilongjiang 403650(

Anhui
Inner
Mongolia
Henan
Jilin
Jiangsu
Sichuan
Shanxi
Shanxi
Hebei
Liaoning
Shandong
Yunnan
Guizhou
Hubei
Jiangxi
Gansu
Guangxi
Hunan
Chonging
Xinjiang
Guangdong
Fujian
Zhejiang
Ningxia
Tianjin
Beijing
Shangha
Hainan
Tibet

Qinghai

98840(
66800(

48610(
45710(C
23280(
20860(
20470(
18950(
18760(
18100(
16700(C
12890(
12570(C
11230(
10260(
9980(
8930C
8820C
8170C
7050C
6200C
5580C
5440C
2100C
950C
940C
500C
320C
300

0

44.2
10.8

7.3

5.3
5.0
2.6
2.3
2.2
2.1
2.1
2.0
1.8
1.4
1.4
1.2
11
1.1
1.0
1.0
0.9
0.8
0.7
0.6
0.6
0.2
0.1
0.1
0.1
0.0
0.0
0.0

sum

44.2
55.1

62.4

67.7
12.7
75.3
77.5
79.8
81.C
83.6
85.9
87.7
89.1
90.5
91.8
92.9
94.C
94.¢
95.¢
96.8
97.6
98.3
98.¢
99.5
99.7
99.8
99.¢
100.C
100.C
100.C
100.C

China has a more
diffuse / complicated
soybean distribution
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NIR/SWIR Ratio Phenology

e Corn >=75%
= S0y >=75%

= Corn <25%~—~

> c &S 5 5 OO
£3327232%

R Snow cover
~ — N

MODIS Band 7 (SWIR

Red: >=75% Corn
Green: >=75% Soybeans

Blue: <25% Comn MODIS Band 2 (NIR)
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Minnesota 2008

April 5
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Red: >=75% Corn
Green: >=75% Soybeans

Blue: <25% Comn MODIS Band 2 (NIR)




Minnesota 2008

April 21

NIR/SWIR Ratio Phenology

0.8
o 06
g 04
e
S 02 = Corn >=75%
n
2 0 ——Soy >=75%
Z o2 —Com <25%&\
0.4 — =S
$2558553359¢ >
S w0 o m‘ ® ¥ 2 Q - RI ~
N~
©
c
O
m
)
o
fl;g
\ Red: >=75% Corn

Green: >=75% Soybeans

Blue: <25% Comn MODIS Band 2 (NIR)




Minnesota 2008

May 7

NIR/SWIR Ratio Phenology
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Minnesota 2008

May 23

NIR/SWIR Ratio Phenology
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NIR/SWIR Ratio
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MODIS Band 7 (SWIR
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Blue: <25% Comn MODIS Band 2 (NIR)




Minnesota 2008

June 8

NIR/SWIR Ratio Phenology
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NIR/SWIR Ratio Phenology
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MODIS Band 7 (SWIR

Red: >=75% Corn
Green: >=75% Soybeans
Blue: <25% Corn

MODIS Band 2 (NIR)
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MODIS Band 7 (SWIR

Red: >=75% Corn
Green: >=75% Soybeans
Blue: <25% Corn

MODIS Band 2 (NIR)
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MODIS Band 7 (SWIR

Red: >=75% Corn
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0.8
0.6
0.4
0.2

NIR/SWIR Ratio

-0.2
-0.4

20-Mar

5-Apr
21-Apr

Minnesota 2008

NIR/SWIR Ratio Phenology

7-May

t

e Corn >=75%
= S0y >=75%

= Corn <25%~—~

~c £S5 S5 OO0
T S SA S 3 3
S>> o° 203X
'C!I)VC)@ '
oM NEEEOIREEIN
Q — N

MODIS Band 7 (SWIR

Red: >=75% Corn
Green: >=75% Soybeans
Blue: <25% Corn

MODIS Band 2 (NIR)

August 27




NASS Cropland Data Layer

Land Cover C ategories
(Ordered by Decreasing Acreage)

Agriculture Non-Agriculture
[] PasturesGrass Woodland
[Icorn [ shrubland

B soybeans [ urban/Developed
I winter W he at [ Wetlands

[ Spring Wheat B vvater

| Fallanwldle Cropland - Barren

B cotton [] Perennial lee/Snow
- Sorghum

I:—I Alfalfa

I v Wht./Soy. Dbl Crop.
I Rice

[:I Sunflowers

- Durum W he at

- Barley

B COry Bears

[ canola

- Sugarbeets

- Peas

B Oats

B ilet

[T sugarcane

B Ry

- Flaseed

B Fotatoes

[] SeedsSod Grass

- Aquaculture

[ Lentits

- Peanuts

[[] Other Small Grains
I Other Crops

- Misc. Vegs. & Fruits
- Other Tree Nuts & Fruits
[: Clover W ildflawers

[ safflower

[[] sweetPotatoes

- ApplesiCherries
- Christmas Trees

Cropland Data Layers
2008 States
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MQODIS versus CRQlaverage soybean
estimated per 40km block, 2007 to 201

MODIS Soybean

NASS SoybearCropland Data Layer



High, medium and low soybean strata

Red=high (>19.8%), orange=medium {/928%), yellow=Ilow (0-3.2%)



Sample blocks

Red=high (>19.8%), orange=medium {/928%), yellow=Ilow (0-3.2%)



RapidEye locations

Red=high (>19.8%), orange=medium {/928%), yellow=Ilow (0-3.2%)



Argentina soybean indicator
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Argentina strata

Red=high (>19.8%), orange=medium {I928%), yellow=low (0-3.2%)



le block data

Landsat sam

Argentina



SWIR

SWIR

NIR

NIR

Multi-temporal Landsat to assure
correct characterization

July 10 NIR July 26

August 11 NIR August 27
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SW I\/Ilnnesota RaldE e543






















RapidEye 140 acres, Landsat 126 acres



Landsa ellongjlang Chln(a6km x 20km)
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