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Distribution Metrics (continued)

Introduction
2. April, 2010 Gulf of Mexico QOil Spill 4. October, 2016 Haiti Hurricane Mathew
The Earth Observing System (EOS) Data and Information System (EOSDIS) is a key core capability in NASA’s Earth Distribution of MODIS (Aqua and Terra.1) Le\_/9|_ 1B Near real-Tlme (NRT) T R TN Y RET  e
Science Data System program. The EOSDIS science operations are performed within a distributed system of Products by LANCE MODAPS for Oil Spill in Gulf of Mexico, 2010 By s sl NGRS Ll - (s R £ IE G

interconnected nodes: the Science Investigator-led Processing Systems (SIPS) and the distributed, discipline- ——MODIS1KM -m-MODIS0.5KM MODIS0.25KM
specific, Earth science Distributed Active Archive Centers (DAACS), which have specific responsibilities for the
production, archiving, and distribution of Earth science data products. NASA has also established the Land,
Atmosphere Near real-time Capability for EOS (LANCE) program, which produces and distributes near real-time
(NRT) products within a latency of no more than 3 hours. These data products, including NRT, have been widely
used by scientists and researchers for studying Earth science, climate change, natural variability, and enhanced
climate predictions including disaster assessments. The National Science and Technology Council’'s Subcommittee
on Disaster Reduction (SDR) has defined 14 major types of disasters (see Table 1) such as floods, hurricanes,

earthquakes, volcanos, tsunamis, etc. The focus of this study is to categorize both NRT and standard data products
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based on their applicability to the SDR-defined disaster types and to demonstrate the usage of such products for the @ H
study of various disasters that have occurred over the last 5 to 7 years. Analysis of the distribution metrics provides T ., 1 I\
an indication of the product usage for studying such disasters. The distribution metrics analyzed include data ©
volume, number of data files, number of users, user domains, user country, etc. 2 [
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Disaster (s) e " /
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(Overflow or inundation from a river or other body of water and causes The image taken by MODIS instrument aboard NASA’s Aqua satellite. This image shows S e o e W OO
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P restens damase MODIS the Gulf of Mexico oil spill that began with the explosion of an offshore drilling rig on S N A N NN AN O A SR IR
ceres | oM AMSR? DPR |GRACE CERES ASTER April 20, 2010. The oil-slicked water appears brighter due to the oil’s greater reflectance Date
Drought MODIS GMI VIIRS CERES (https://www.nasa.gov/topics/earth/features/oil_spill_initial_feature.html)
(Persistent and abnormal moisture deficiency that has adverse effects The above figure shows the increased usage of MODIS L1B near real-time products for _ N
P veastaton anmals, orpeop AIRS xs;s | _ studying oil spills in the Gulf of Mexico in 2010 over a month. The highest usage of On October 4, 2016, Hurricane Matthew landfall on southwestern Haiti as a Category
Earthguake 3. 2010 Iceland and Western Europe Volcanic Eruption such products was on May 11, 2010, about twenty days after the oil spills. 4 storm, the strongest storm (~230 km/hour) to hit the Caribbean nation in more than
(Shaking and vibration at the surface of the earth resulting from i 50 years. The MODIS on NASA’s Terra satellite achired this natural-color image
underground movement) MODIS SAR VIIRS ASTER ' ° " ﬂ V' (https://www.nasa.gov/image-feature/hurricane-matthew-hits-haiti).
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Hurricanes o Distribution of OMI L2 SO2 Products (OMSO2/0MS02G)
gaer\é(ialg)spr\)/;?igjr;roplcal storm intensifies and winds reach AIRS DPR ATMS MODIS VOICar“C EI‘U p'[IOI’l in EUI’Ope in 2010
ASTER (over Iceland, British Isles and Western Europe)
(Gravity driven gré_uiz(?mﬁst)l\i/gﬁin?r\]/viigecgg?JCEL?YXoffshore, MODIS AMSRE oM SAR ATMS ASTER °00 2,000 DIS'[i‘IbU'[IOﬂ Of MODIS PI’OdUCtS from MODAPS
coastal and onshore environments) VIIRS MODIS mmm# of Files e=#=Volume (MB) 300000
Volcano MODIS |OMI CALIOP SAR VIIRS MISR 450 - 8,000 o —e—MODIS (precipitation) —e=MODIS (cloud) —e=MODIS (aerosol)
(Vent _atthe earth’s surface through which magma and/or AIRS |MLS OMPS ASTER
associated gases erupt spreads out of control) s MODIS 400
Volcanic eruption on April 14, 2010 and flights - 7,000 250000
Wildfires MODIS TES _[CALIOP GRACE |SAR VIIRS MODIS were banned over Europe because of that. N _
(Aging conflagration that rapidly spreads out of control) AIRS _OMI OMPS ASTER 30 | 6.000 2016 Ha|t| Hurl‘lcane MatheW
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__ Winter storm MODIS AMSR?2 MODIS 30 ~ 200000 | §
(Heavy snow and rain, freezing rain, strong winds, and cold L - 5,000 S 8 ® Q
temperatures) AIRS ASTER ‘5 ~ 5
~ Duststorm _ _ MODIS |OMI  |CALIOP OMPS MODIS 5 20 e =2
(A strong, turbulent wind that carries clouds of the fine dust, soil, o S -~
and sand over a large area) AIRS VIIRS ASTER e - 4,000 E g 150000
Heatwave S
= 200 0
(Prolonged period of warm season temperatures well above @
normal for the area, often accompanied by high humidity) [
e ’ MODIS | MLS AMSR2 VIIRS MODIS & 3000 wuc—;
Tornado MODIS [ OMI GMI VIIRS MISR 0 * 100000
(Violently rotating column of air extending from a thunderstorm AIRS DPR MODIS . 2000
to the ground) ASTER 100 ’
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| | | | . . , e e , The highest data usage was observed on 4/20/2010, three days after the volcanic eruption, Voo r oy oy e s e n
o the ocean oy s esuling flom dlsturbances oeR - The visible ash plume from Iceland’s Eyjafjallajokull volcano captured by NASA's Aqua indicating the significant usage of the Ozone Monitoring Instrument (OMI) SO, product for bate
ASTER satellite on April 17, 2010. The ash caused the shutdown of air traffic over much of studyinggvolcanigc eruptions J J 2P
] ] ] ] . Europe for several days (https://lwww.nasa.gov/topics/earth/features/ash_plume.html). ' This figure shows the |argest data usage of the MODIS Level 2 data products on
Distribution Metrics for Selected Disasters _ _ 10/5/2016, a day after the Hurricane Matthew hit southwestern Haiti. In addition, a
1. 2015 Nepal Earthquake 5. Fires and Other Disasters over Last 3 Years similar higher usage of the same products was observed on 10/15/2016 and 10/18/2016.
lllustrations of Five disasters: - | | EY14-EY16 MODIS Adua and Terra data distribution by LANCE MODAPS durina Various This indicates studying of aerosol-cloud interaction and its impact on hurricanes.
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Multiple data products from different instruments di
_ Isaster Events
1. 2015 Nepal Earthquake were downloaded by users for studying 2015 Nepal Numb £ Uni U D loading N | Data f -
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2. April 2010 Gulf of Mexico Oil Spill earthquake. The In;]agi bleloév.zhows tEe Iliq)argageh. DAACS byqlnstrument (April 25 tOgMayp6 2015) The Land, Atmosphere Near real-time (NRT) Capability for EOS (LANCE) :
3. 2010 Iceland and Western Europe Proxy Map (DPM) that helped identify the hardesthit ’ oregon Fires  MODIS Level 1B data were downloaded by users for studying the Summary and Conclusions
Volcanic eruption areas during the earthquake, covering the city of 2015 Nepal Earthquake s Los Angeles (Qu129,2014)  various events highlighted in this plot,
4 October 2016 Haiti Hurri Math Kathmandu and the Langtang region (70x180 (Feb 1, 2014)
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AN R categorized tor studying various disasters.
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