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Earth Observation and Modeling Facility
A.The Computational Laboratory

12 computer servers

800 Terabyte online data storage, and a member of OU PetaStore facility

B. The Data Visualization Labordtorge® . =

C. The Remote Sensing Laborat T

ML

Hyperspectral, multi-spectral and S i
thermal remote sensing 8

GIS, GPS,

D. Integrated Observation Sites
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Earth Observation and Modeling Facility

Health science

; Eco-epidemiology
Zoonotic infectious diseases
[ Risk assessment and forecast
Global Health, One Health

y
$

Biologica

scence Geo-science J—
Carbon cycle v %
Primary production Land use and land cover o == :
Chlorophyll, Nitrogen Irrigation/inundation %Wﬁf

Evapotranspiration
Hydrological models
Climate models

Agriculture, biofuel
Forest, rangeland
Biodiversity, birds

). I Eco-informatics Geo-informatics
S
é@& > USGS
P st o

$1.5 million annual expenditure in FY2012 from federal grants iy e
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Outline of the presentation

* Integrated Land Data Portal (http://www.eomf.ou.edu)

= Water quality and harmful algae

* Drought impact assessment
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Integrated Land Data Portal (iLand)
(http://www.eomf.ou.edu)
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Big Data Science

1. How to empower researchers and millions of people to collect
and share in-situ ground reference data?

2. How to integrate and share in-situ data and images from
airborne and spaceborne sensors?

3. How to engage researchers and millions of people to participate
in data product evaluation and improvement?

Qﬁ 7 billions in 2011
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Global Geo-Referenced Field Photo Library
at the University of Oklahoma '
(http://www.eomf.ou.edu/photos) P

A citizen science data portal for sharing and archiving geo-
tagged field photos of cropland, rangeland, forest,

m | =,

& C & [ www.eomf.ou.edu/photos/map/#gallery o

E: Imported From Fire

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

wetland, water body, harmful algal bloom, wildlife, fire,
drought, flood, diseases in the world. All photos are linked

Welcome, you are xiao2007
Home | Browse | Map | My Photos | Upload | Logout

. . . Search by coordinates: Search by date: Search by metadata: Search by region:
with satellite images (e.g., MODIS) from 2000 to present. Lopgitisoi: ievatusmar; e o y S .
Latitude min:  Latitude max:  To: Users: Geographical:
EFH 5 (AN D

D 0I8R06=2)
IS804 O

Search by keywords:

Field Photo App is freely available in
sos0 s Apple store and Goole Play store

aaaaaa

Share your field photos,

" Date: 2011-08-16

h t H t t I d Date: 2011-08-16 Date: 2011-08-16 Date: 2011-08-16

snow yOUI' (o]0} pr’n o ravei an 122.5048 °E, 17.8667 °S 1225048 °E, 17.8867 °S 122.5048 °E, 17.8887 °S 1225048 °E, 17.8867 °S
Aspect: N Aspect E Aspect: W Category: Mixed Forest
Category: Mixed Forest Category: Mixed Forest Category: Mixed Forest Field notes: DLCMv1 class# 34

support m onitoring of Our planet Earth Field notes: DLCMv1 class# 34 Field notes: DLCMv1 class# 34 Field notes: DLCMv1 class# 34

View MODIS time series data
View MODIS time series data View MODIS time seriesdata  View MODIS time series data
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Integration of in-situ
field data and images

S7ssey | ] Earth Observation and Mod: X

€« C M [ eomf.ou.edu/photos/map/

(L2 Imported From Fire

Observation and Modeliin;

University of Oklahoma

¢ e - e
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

Search by coordinates: Search by date: Search by metadata: Search by region:
Longitude min: Longitude max: From: Categories: Countries:

= 3 (A

Latitude min: ~ Latitude max: ~ To: Users: Geographical:

((biradar +) (An
&

Search by keywords:
Submit

19698 photos

Guizhou:

Tripura

Orissa
Mizoram:

.
Enager£2012, Map data €2012 - Temns of Use

Date: 2010-07-28 Date: 2010-07-28 Date: 2010-07-28 Date: 2010-07-28

91.5169 °E, 22.9336 °N 91.5342 °E, 22.8967 °N 91.5402 °E, 22.8766 °N 91.5508 °E, 22.8291 °N

Category: Cropland/Natural ~ Category: Urban and Built-Up Category: Croplands Category: Croplands

Vegetation Mosaic Field notes: Rice-paddy Field notes: Rice-paddy
View MODIS time series data

View MODIS time series data View MODIS time series data View MODIS time series data

1. Smartphone App “Field Photo”
2. Geo-referenced field photo library

3. Images (MODIS, Landsat, PALSAR)

Protocols

West
Looking

East

Individual photos are linked with time series
MODIS data (2000 - present)

Band: sur refl b02

3 crops in a year

5000

reflectance

2000
e—o 2010
i
Cxinim W - = * SANNMINEENRARRNANIINEARARAIRANNMIAR
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Measurement, Reporting and Verification
of Land Use and Land Cover Changes
http://www.eomf.ou.edu/
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Landsat TM, ETM+, OLI time
series images

August 22, 1982 through July 30, 2012

Track land use and land cover changes at 30-m spatial resolution
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Land Cover and Land Use Changes in 1984 — 2014, Oklahoma
P31R34 P30R34 P29R34 P28R34 P27R34 P26R34
i = a1
11/
P31R35 P30R35 P2 R357 P28R35F / P27 P24 RXS
s Sy
/
18 path/row P 36 P28R 6/ TR36 'R36
P27R37 P26R37
Legend Landsat TM/ETM+/OLI
\:l County
I:] Landsat Path/Row path/row map
Oklahoma
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Land Cover and Land Use Changes in 1984 — 2014, Oklahoma

» Agriculture, grasslands, woody plant

encroachment, urbanization
» Carbon/water/energy fluxes
Image numbers of P28/r35
(as of 6/20/2014)
Landsat 4,5 TM: 552
Landsat 7 ETM+: 338
Landsat 8 OLI: 27
Total number =917

Lar;'1dsat }p28/ r35

number of imag

Number of images
over years by month

s by month

|
SRRRRRRRERERE
N
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Image quality

Frequency of bad-quality
observations (clouds,
cloud shadow, SLC-off,
snow)

Frequency

10 20 30 40 50 60 70 80

90 100
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A Home O About Us G Photo = Datasets QVlsuabzanon @ GeoHealth MNais Day W roi/ A0l & Account

PHOTOS ACTIONS

Global Geo-Referenced Field Photo Library

Browss 17434 photos

Overview

My Photos
Upload
Working Photos

Log out

Ry
557~ [

Search

Longitude

(R
Latitude
Min

Date From

To
Categories
All
Username
€por
Countries

All v - 3 S, 3 Map data ©201 4 Google, INEGI Imagery 82014

Geographical

Al N 8 photos Perpage 24 %

Search by keywords

p o=

May 18, 2011 May 18, 2011 May 18, 2011 May 18, 2011 July 26, 2011

99.0403 *W, 36.1904 °N 99.0403 °W, 36.1904 °N 99.0403 °W, 36.1904 °N 99.0403 °W, 36.1904 °N 99.0404 °W, 36.1904 °N
Unclassified Unclassified Unclassified Unclassified Unclassified
MODIS MODIS MODIS MODIS MODIS

In-situ field data collection,
management, visualization

v’ Smartphone app “Field
Photo” (10S, Android)

v" Photos are linked with
time series MODIS data
in 2000 - 2014

Share your field photos
and
Your contribution is
essential for us to develop
better data products

http://www.eomf.ou.edu
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 Remote Sensing of Water Quality in
- Lakes and Reservoirs

In collaboration with Karl D. Hambright (OU) & Andy Dzialowski (OSU)
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Long-term goal of the project

To devise an effective and affordable program for monitoring water
quality and harmful algal bloom (HABs) of lakes in Oklahoma

Specific objectives of the project

Provide a proof-of-concept demonstration of the use of satellite-
and digital camera- based imagery to quantify and monitor HABs
across space and time in Lake Texoma and Grand Lake

Lake
Eufaula

HABS in
Oklahoma
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In situ hyperspectral In situ water sampling
data measurement and chlorophyll

measurement

True color of Landsat TM band321.

N

Chlorophyll, ug L
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Carbon and Water Fluxes of Grasslands
and Croplands
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Integrated Grassland & Cropland Observation Sites
in Oklahoma

 Multi-sensor and multi-scale observations for better
understanding of agro-ecosystems and land-atmosphere
interaction

* Testbeds for (1) airborne and spaceborne sensors and (2)
model development and evaluation
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Integrated grassland and cropland observation sites (IGOS and ICOS)
in El Reno, Oklahoma, USA

IGOS sites (2)
native prairie
Improved pasture

ICOS sites (2)
winter wheat
no-till vs. till

Year 2013 - 2018

Attribution of changing climate, soil moisture, land use and management
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Satellite-based Modeling of Gross & Net Primary Production
of Grasslands and Croplands

 Vegetation Photosynthesis Model (VPM)

;ﬁ_.;
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The impacts of drought on vegetation index and GPP of grasslands
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How to evaluate VPM-predicted GPP at regional to global scales ?

Light
Sun-induced chlorophyll fluorescence data of Chl « -~ photochemisty
ea
©: fluorescence

-- GOME-2 sensor -
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Measurement, Reporting and Verification of
Agricultural Drought




Three slides were removed, as they are not published, yet.
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ANNUAL ISSUE
1. Continue to improve Integrated Land Data

Portal (http://www.eomf.ou.edu)

2. Continue to integrate time series data from
MODIS, Landsat and other sensors (e.g.,
Sentinel-2) to generate maps of grassland,
croplands, forests

e e 3. Continue to integrate optical sensors

i (Landsat, Sentinel-2) for water quality and
% harmful algal bloom in lakes and reservoirs

4. Continue to provide data service to the
community and to establish new research
collaborations in the region
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OO, [@ Farming Pathogens

in=&lat

<« C ff  © www.eomf.ou.edu/photos/query.php?longmin=&longmax=&lat x=&datemin=2010... v | &

Earth Observation and Modeling

University of Oklahoma

Home AboutUs Dataset Photo Visualization Models iCarbon GeoHealth Education Workshop
Global Geo-Referenced Field Photo Library
L] I h Welcome, you are Guest
Fle P oto Home | Login | Register | Query | Map Query | Summary

Search by coordinates: Search by date: Search by metadata: Search by region:
Longitude min: Longitude max:  From: Categories: Countries:

1 (an 89 (1 ¥ 2010 A (a0 %) ( china ]

o re S I n Latitude min:  Latitude max: To: Users: Geographical:
(Sep 9] (24 7%) 2011 ([ [an ) (Al [

rubber

Hainan Island,
China

109°0'0"E

Search by keywords:

(Sobrmic)
(_Submit

Photos found: 51 Kl

Page:{_1 1) Items per page:( 24 199

Check All | Uncheck All

110°0'0"E

[ Forest

18°0'0"N

109°0'0"E 110°0'0"E

111°0'0"E

Date taken: 2011-08-03
109.4844 °E, 19.526 °N
Category: Not Set

MODIS time series data: View

High-resolution

Date taken: 2011-08-22
109.5276 °E, 19.6033 °N
Category: Plantations

MODIS time series data: View
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s .
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Category: Not Set Category: Not Set Category: Not Set Category: Not Set
MODIS time series data: View MODIS time series data: View MODIS time series data: View MODIS time series data: View
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Z
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g
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Date taken: 2011-08-22
109.5278 °E, 19.6031 °N
Category: Plantations

MODIS time series data: View

Date taken: 2011-08-22
109.5278 °E, 19.6031 °N
Category: Plantations

MODIS time series data: View A

images &

[¥] rep-hpai_industrialisa....pdf ~

Google Earth

& Show All

(Dong et al., 2012. JPRS)
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Integrated Cropland Observation Site (iGOS) at EL Reno, Oklahoma
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PALSAR-based Forest and Plantation Maps

http://www.eomf.ou.edu/
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Remote Sensing of Environment 127 (2012) 60-73

Contents lists available at SciVerse ScienceDirect

Map and Monitor ForeSts from i Remote Sensing of Environment
PALSAR, Landsat & MODIS imagery =~

A comparison of forest cover maps in Mainland Southeast Asia from multiple sources:
PALSAR, MERIS, MODIS and FRA

Jinwei Dong **, Xiangming Xiao ?, Sage Sheldon ?, Chandrashekhar Biradar ?,
Nguyen Dinh Duong °, Manzul Hazarika ©

OPEN a ACCESS Freely available online @'PLOS ’ ONE

A 50-m Forest Cover Map in Southeast Asia from ALOS/
PALSAR and Its Application on Forest Fragmentation
Assessment

Jinwei Dong’, Xiangming Xiao'*, Sage Sheldon', Chandrashekhar Biradar?, Geli Zhang"3, Nguyen Dinh
Duong®, Manzul Hazarika®, Ketut Wikantika®, Wataru Takeuhci’, Berrien Moore III®

Map and Monitor Plantations from S
PALSAR, Landsat & MODIS imagery v temote Sensing of Emvironment

- Rubber, Eucalyptus, Oil Palm _

- Teak, Acacia, Bamboo s ey

ISPRS Journal of Photogrammetry and Remote Sensing 74 (2012) 20-33 Jinwei Dong *, Xiangming Xiao **, Bangqian Chen °, Nathan Torbick ¢, Cui Jin %,
Geli Zhang ¢, Chandrashekhar Biradar *

Contents lists available at SciVerse ScienceDirect

Contents lists available at SciVerse ScienceDirect

ISPRS Journal of Photogrammetry and Remote Sensing

journal homepage: www.elsevier.com/locate/isprsjprs

Mapping tropical forests and rubber plantations in complex landscapes
by integrating PALSAR and MODIS imagery

Jinwei Dong **, Xiangming Xiao?, Sage Sheldon?, Chandrashekhar Biradar?, Guishui Xie®
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Mapping forest cover in mainland Southeast Asia at 50-m resolution
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Map of Forests in Monsoon Asia in 2010
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Integrated Land Data Portal (iLand)
(http://www.eomf.ou.edu)

Cyberinfrastructure for Big Data Science
Geo- and Eco-Informatics

rth Observation and Mo %

[ ] L3
e — -==  Data Storage Facilit
rted From Fire’

& @ Avout Us (o] Soaasets  @Visualzaton (@) Geoteath  NGiSOay  WP0I/A0L Eworistops & Account Peta byte off_line data archive
S Global Geo-Referenced Field Photo Library system (OU / OSCER PetaStore,
 EE tapes)
[ f R o
o Petabyte near-line data storage
Search system (OU/OSCER PetaStore,

disks)

Petabyte online data processing
system (OU/EOMF, disks)
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