NASA EARTH EXCHANGE (NEX)

Earth Science Collaborative for Global Change Science



http://nex.nasa.gov
http://nex.nasa.gov
http://nex.nasa.gov
http://nex.nasa.gov
http://nex.nasa.gov
http://nex.nasa.gov
http://nex.nasa.gov

NASA EARTH EXCHANGE (NEX)

NEX is a virtual collaborative designed to engage and enable the
Earth science community in discovery and decision-making by
combining observations, supercomputing and social networking.



Need for an Earth Science Collaborative

Earth science at NASA is a community effort
(over 422 institutions around the world published 5 or more papers (2000-2012) using MODIS data alone)

100s of investigators spend on average 60-80% of their time dealing with
data. (finding, ordering, waiting, downloading, pre-processing..)

Moving data sets that are getting larger each year over WAN is getting
expensive & time-consuming.

Sharing knowledge (codes, intermediate results, workflows) is difficult.
Repeated low level IT efforts waste time and resources.

No mechanisms exist allowing transparency and repeatability.



NEX Implementation
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Access to ready-to-use data




Access to models/analysis tools
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Knowledge capture

Access to workflows to build upon

Widespread decline in greenness of Amazonian vegetation due

to the 2010 drought

Liang L
Rarmakrishna R. Nemani,

* Compute seasonal (JAS)
standardized anomaly (2005 &
2010) for MODIS tiles
covering Amazon.

« Input files : 1) land-water
binary map, 2) C5 MOD13A2
NDVIEVI hdf files (Fel 00
to Dec, 2010).

1) Type MATLAB at the shell

2) From the MATLAB command
rompt, run the code

“C5_VI main lkm anomal:

DHR_filter_v2_SG.m™

3) Check the input and output directory

path in the beginning of the code - write

the appropriate climatology and

seasonal anomaly files for tiles

mosaicked over the Amazon region.

A working version of the code is
available at the directory
/inxsrv87.nas nasa.go

= Compute seasonal (JAS)
standardized anomaly (2005 &
2010) for the TRMM
precipitation data.
Input files: 1) 0.25 deg land
cover map, 2) TRMM 3B43
hdf data (Jan, 1998 to Dec,
2010).

1) From the MATLAB command
‘prompt, run the code
“TRMM_process_seas_anomaly_jas.m

2) Check the input and output directory
path in the beginning of the code - write
the appropriate climatology and
seasonal anomaly files for TRMM data
in the specified output path.

A working version of the code is
available at the directory
file://InxsvE-

eate map showing NDVL/

EVI anomalies for drought
affected region.

= Input files: 1) NDVIEVI
anomaly maps from Block 1,
2) Precipitation anomalies
from Block 2, 3) Land cover
map at 1km (MOD12Q1).

Qutput Results

3) Open ENVY IDL to convert native
sinusoidal projection of mosaicked map
to geographic projection — prepare the
input files.

2) From the MATLAB command
prompt, run the code
“C5_VI_2010_SDHE_QAZ_anom_bin

path in the beginning of the code - write
the EVI/ NDVI anomaly maps for the
drought affected pixels and for pixels
delineated by the land cover map

A working version of the code is
available at the directory
fil




Modeling Strategies for Adaptation to Linked Climate and Land Use Change

in the United States
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Smaller platform
for prototyping
and development
efforts

Prototype

Two 48 core
clusters

200TB storage in

Mapping changes over time in a single Landsat scene

VCT

Landsat time series stack
(LTSS)

Annual disturbance map

each
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Deployment on NASA's
supercomputing resources
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Prototyping
Monthly Leaf Area Index at 30m resolution

Adapted MODIS algorithm for Landsat

1984 to present

Key product for Carbon Monitoring
system Biomass product

USGS transitioning the product to
be operational with LDCM

Algorithm/data available for NEX users

Forest Leaf Area Index for the Conterminous United States Derived from Landsat Global Land Survey (GLS) 2005 Data

Landsat: Aigorithm Formutation and Demanstration,

Forest Leaf Area Index




Every 4 years

Climate Assessment and Adaptation Research Facility

2020-2029 2090-2099

Promoting consistency, repeatability,
and transparency in global change science
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» Compute seasonal (JAS)
standardized anomaly (2005 &
2010) for MODIS tiles
covering Amazon.

= Input files : 1) land-water
binary map, 2) C5 MOD13A2
NDVI/EVI hdf files (Feb, 2000
to Dec, 2010).

——

Drought Monitoring

Anomaly detection/Workflows

—

» Compute seasonal (JAS)
standardized anomaly (2005 &
2010) for the TRMM
precipitation data.

= Input files: 1) 0.25 deg land
cover map, 2) TRMM 3B43
hdf data (Jan, 1998 to Dec,

\_  2010).
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* Create map showing NDVL/
EVI anomalies for drought
affected region.

= Input files: 1) NDVIEVI
anomaly maps from Block 1,
2) Precipitation anomalies
from Block 2, 3) Land cover
‘map at 1km (MOD12Q1).

Output Results

1) Type MATLAB at the shell
command prompt:

[path]$ matlab &

2) From the MATLAB command
prompt, run the code

“C5_VI main_lkm anomaly 2010_S
DHR_filter v2_SG.m”

3) Check the input and output directory
path in the beginning of the code - write
the appropriate climatology and
seasonal anomaly files for tiles
mosaicked over the Amazon region.

A working version of the code is
available at the directory

file://Inxsrv87 nas.nasa.gov/u/wk/sgang,
uly/seratch/amazon 2010/

1) From the MATLAB command
prompt, run the code
“TRMM_process_seas_anomaly jas.m

2) Check the mput and output directory
path in the beginning of the code - write
the approprnate climatology and
seasonal anomaly files for TRMM data
in the specified output path.

A working version of the code is

available at the directory
/Inxsrv87.nas.nasa gov/u/whisgang

uly/scratch/amazon 2010/

3) Open ENVT/ IDL to convert native
sinusoidal projection of mosaicked map
to geographic projection — prepare the
nput files.

2) From the MATLAB command
prompt, run the code
“C5_VI_2010_SDHR_QA2_anom_bin
ary_map mask SG.m”

3) Check the input and output directory
path in the beginning of the code - write
the EVL/ NDVI anomaly maps for the
drought affected pixels and for pixels
delineated by the land cover map

A working version of the code is
available at the directory
file://Inxsrv87 nas.nasa. gov/n/wk/sgang
uly/scratch/amazon 2010/

Satellite analysis of Amazon droughts

(2005, 2010)
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Samanta et al., 2010; Xu et al., 2011, Geophysical Research Lette




Global Drought Monitoring, 2012
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Summary

% Lowers the barrier of entry (co-locating data, model
codes, and compute resources).

® Allows knowledge sharing (through workflows and
virtual machlnes%.

® Provides a framework for transparency,
reproducible/verifiable results.

® Platform for prototyping or extending applications.



