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. ,_Earth Observation and Modeling =" A gricyltural intensification, expansion
s g and loss

Cropland area
Cropping intensity
number of crops per year in a farm field
Single, double and triple

Crop calendar and phenology
planting date, green-up date, harvest date

Crop management
irrigation, inundation, fertilization, no-tillage

Crop type
paddy rice, winter wheat, spring wheat, maize,
soybean
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Geo-Referenced Field Photo Library
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B Protocol for taking photos in the field
Earth Observation and Modeling ;

University of Oklahoma

Home AboutUs Dataset Photo Visualization Models iCarbon GeoHealth GIS Day Workshop Account

Global Geo-Referenced Field Photo Library

Welcome, you are not logged in
Home | Browse | Map | Login | Register
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Submit |

19698 photos

Individual photos are linked with time series
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Time series MODIS imagery < © 4 e

m Imported From Fire

Surface reflectance data L L L

250m (2 bands), 500-m (7-bands) _ = =

Home AboutUs Dataset Photo Visualization Models iCarbon GeoHealth GIS Day Workshop Account

Multi-pane MODIS Browser

Click within any map window in order to synchronize map windows views to the same center position.

Land surface tem perature data e e itmeemlid s

To zoom all maps to the same altitude click the ‘Synch Zoom' button.

1000-m Add map | View MODIS time series data
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MODIS 8-day composites of surface reflectance product (MODO09A1)

MODIS-based

A 4 A 4

automated NDSI NDVI, EVI, LSWI
algorithm l l
MODIS land surface reflectance SnowmaSk Evergreen

: i vegetatlon mask
MODO09A1 data product | A Vo
8-day composite Cloud mask . Permanent
500-m spatial resolution  t--—----2--o [ ' water mask

__________________________

1 ! !
\ 4 v v \ 4 ) 4

Temporal profile analysis of individual pixels

Vegetation indices
NDVI
EVI
LSWI

Cropping index ( # of crops per year)

Temporal profile analysis

Crop calendar (planting & harvesting dates)

A 4 A 4

MODIS time series data from 2000 - 2010

Annual maps of croplands Inundation and paddy rice
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Cropping intensity

Map of multiple cropping
area in India in 2005

Geo-referenced field
photos for CAL/VAL

Derived from MODIS in
2005 (500-m spatial
resolution)

@ ModCI2-GTCI2
O ModCI3-GTCI3

© Single crop
@ Double crop

@® Triple crop ﬁ : ’ .
. e ’ e
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Maps of croplands from MODIS

Cropping intensity map in 2004

Vegetation Indices

Vegetation Indices
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Landsat images

LGAC WRS2 Scenes
Status as of July 31, 2012

Acquisition Date Range: August 22, 1982 through July 30, 2012 Objective: -- Use Landsat time
1,051,226 Total Scenes Acquired . .
8,580 Unique Path/Rows series data to map paddy rice at

B 161 62-155 [ |156-258 [ 259 - 360 [ 570 - 526 30-m spatial resolution
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————— | Paddy rice --- multiple Landsat images

Algorithm development

Month March April May June | July August | September  October
Ten-day M‘l. E/MLIEIMLIEIML|E|M|L F.J‘M LIE|M|L E!M L

Early rice . ‘ ‘
Late rice ‘ | ‘ I
serie | || || | T TR T

Growth stages
[ ] Not planted [ ] Seedling [ Tillering to Stem elongation [ | Filling/Milky
Il Sowing [] Flooding/Transplanting il Panicle initiation to Heading [T] Dough to Mature

Crop calendar and phenology in Poyang lake, China

Local knowledge from farmers
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1.0
—— NDVI Field site in Jiangsu
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winter wheat paddy
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Time (8-day interval)

(b) 6/11/99 rice field preparation
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___—— -+ | Paddy rice --- multiple Landsat images

Algorithm development

Transplanting/flooded phase Canopy closure phase

Will Landsat images acquired in the time windows of these two
phases be sufficient to identify and map paddy rice at 30-m spatial
resolution?
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Paddy rice --- multiple Landsat images

Algorithm development

Case study --- Bangladesh

9 Landsat images during January
— April, 2009 — 2010 (p138/r043)

Field surveys were carried out in
May 2010. 58 paddy rice ground
truth points (with geo-referenced
field photos) were collected and
located with the Landsat scene.

Fields were flooded in February
and paddy rice mature in late
April/early May.

. Earth Ob;rvtioniadiModielng
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Home AboutUs Dataset Photo Visualization Models iCarbon GeoHealth GIS Day Workshop Account

Global Geo-Referenced Field Photo Library
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Landsat 5 and 7 images in Bangladesh P138r043, RGB=5/4//3

01-29-2010
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MODIS 8-day Vegetation Index

:: J h\ W | /\ N
RV IAT >
\MVM

0 T T T T T T
@G’J °V > & & & c§§' @ °w \(QL R W\/\/\
RS \\\ \\\ \*\ \”\ RN \”\ \N\ \N\ \*\ \”\ R n,\”\ \N\ ¢,\*\ & 4\\\ Q,\*\ \“'\ \\\ e

-0.2

—LSWI




Dynamic maps of transplanting/flooded areas at various dates
Case study --- Bangladesh

01-21-2010 01-29-2010 02-06-2010

03-02-2010

- NOH_F|00d€d Nodata

02-14-2010 02-22-2010

Flooded - WaterBody



Dynamic maps of paddy rice fields at various dates
Case study --- Bangladesh

02-14-2010 02-22-2010 03-02-2010
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Case study --- Bangladesh

Paddy rice map

There were 57 ground truth data points, :’
56 out of 57 points were correctly
identified as paddy rice. Accuracy=98.2%
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??ﬁGrowth period
, e s ANy 5 Feb. 08, 2009
R/G/B=Band 5/4/3 Landsat 5 R/G/B=Band 5/4/3 Landsat 5
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——— = | Paddy rice --- multiple Landsat images

Case study —Mekong River Delta in southern Vietham

Map of transplanting/flooded field
Map of paddy rice field
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PALSAR 50-m mosaic
image in 2009
(HH, HV, HH/HV)

B\ a2 L
) ) Morywag
< > .

Myanmar
= (B4 Jrr‘a)

S

Myelk

Field Photos

012 - Terms of Use

y
NS

trq
: 5\

B
G dangxi

Nann 1.%,.

Hailf.su

..
Hainan

{f‘:r‘ n Res ap-
Cambodla-




GLS-2005 Landsat

PALSAR ScanSAR imagery
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PALSAR-based map of paddy rice in 2009

at 50-m spatial resolution
A

PALSAR Mosaic
Rice Land Use %

50+ .

1625 325

Vietnam Survey Stats
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 Completed MODIS-based algorithms and map cropping intensity, crop calendar,
inundation and paddy rice in tropical monsoon Asia from 2000 - 2010

* Evaluated PALSAR-based algorithms and map cropping intensity, inundation,
paddy rice and forests in southeast Asia in 2009/2010

* Now evaluate Landsat-based algorithms for mapping inundation and paddy rice
in tropical monsoon Asia

Publications relevant to the project

Biradar et al., 2011, URS; Dong et al., 2012, JPRS; Dong et al., 2012, RSE; Dong et
al., 2013, RSE (in press); Dong et al., 2013, RSE (in revision); Fuller et al., 2013, EID;
Jin et al., 2013, RSE (in press) ; Xiao et al., 2011, AGU EOS; Zhang et al., 2013, PNAS

Future work

1. Write papers for the Landsat/PALSAR/MODIS algorithms, decadal changes in
cropping intensity and paddy rice.

2. Streamline the algorithms and procedure and then implement them in NASA
NEX computing facility , where global Landsat images are available.

To generate two data products at 30-m spatial resolution in tropical monsoon Asia

1. Maps of transplanting/flooded croplands
9 ] NManc of naddvy rico fiald
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