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@/ Who Am I? FPP8

| maintain the STORM data portal for Global Precipitation
Measurement (GPM) MlSSlon satelltte data at NASA Goddard
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@ Who Am I? FP8

| maintain the STORM data portal for Global Precipitation
Measurement (GPM) MlSSlon satellite data at NASA Goddard

Before thlS | worked at MesoWest (UntverSLty of Utah) bUleLng APls
and visualizations using surface weather observations

All | Agricultural  Air Quali offshore, CA, MX  Federal and state networks  Hydrological —State and Local | NWS/FAA CWOP Fire weather Road and rail weather
Public utilit Research and Education  Commercial
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@ Who Am I? FP8

| maintain the STORM data portal for Global Precipitation
Measurement (GPM) Mission satellite data at NASA Goddard

j
o~
Q‘ / ) .

All Agricultural Air Quali offshore, CA, MX Federal and state networks Hydrological State and Local NWS/FAA cwop Fire weather Road and rail weather
Public util Research and Education  Commercial
NWS/FAA
2015
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QC Values Since Page Load for Network 108 &
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@ What Data Do | Use? PPS

HDFS5 files from low-Earth orbit microwave
tmager/sounders and radars
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@ What Data Do | Use? PPS

HDFS5 files from low-Earth orbit microwave
tLmager/sounders and radars

Most of the time, the data
are stored by the swath
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@ What Data Do | Use? PPS

HDFS5 files from low-Earth orbit microwave
tmager/sounders and radars

: | Most of the time, the data
w5 | | are stored by the swath

e

3B-MQ.MS.MRG.3IMERG.20170201-S000000-E235959.02.VO4A HDF5
SIMERGM: IMERG Maonthly Avg. Surface Precipitation Rate

2017-02-01T00:00:00.000Z to 2017-02-28T23:59:59.9997
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@ What Data Do | Use? PPS

Sl St R ki o Variables include brightness

e temperature, reflectivity, precipitation
prouc [EETPTENES phase, and precipitation rate.

VEUELE Precipitation Rate =
Time @lt Precipitation Rate
Show L Storm Top Height

Precipitation Type

Scale
All values in mm/hr

Some demos | will be showing also
include model output of wind speed
and reflectivity, as well as modeled
tracers of air quality.
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What Tool Do | Use? PPS

CestumJS!

BETERDODAS KRBT o7, B
Tl RVWTELEATLES . RAICIEE
SBNBEVTL &5« EH i I ERS
BRLABA TRIRRLTL S,

Source: The East Japan Earthquake Archive
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What Tool Do | Use? FP8

CestumJS!

Old Town of Girona

® 3D Model
@ Buildings by use

® Equipments

Loagitude: 281743
Latitode: 41 98569
Cameres Height: 171 m

P
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What Tool Do | Use? FPP8

CestumJS!

Old Town of Girona

® 3D Model
@ Buildings by use

@ Equipments
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When | came to NASA, project scientists were making decisions

about data acquisition based on static images.

2A.GPM.GMI.GPROF2017v1.20170712-5S150552-E163826.019151.VO5A.HDF5
2AGPROFGMI: GMI Precipitation Rate

2017-07-12T15:05:53.000Z to 2017-07-12T16:38:25.000Z
360W  330W  300W  270W  240W  210W  180W  150W  120W 90w 60w S0W ow
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What Motivates This Work?

Files could be ingested into THOR data viewer tool, but
visualization was limited to two dimensions.

File

] Array

mastLikelyPrecipitation
numOfSignificantProf

orographicLiftindex
pixelStatus
precipistTertial
precip2ndTertial
probabilityOfPrecip
profileMumber =
profileScale =
qualityFlag
rainWaterPath
retrievalType
snowCoverlndex
spare

sparelndex
sunGlintAngle

airfacreTvnaelndey

] Point

V|A

l

surfacePrecipitation

surfaceSkinTemplndex

Data ]
- 2A.GPM.GMI.GPROFZ0D1 7v1 20——, | {mm /b
170712—S150552 —E163826. 01—— J
9151 v054. HOFS 30,9853

2352248

15,4844

774387

o
L
3
e

0003539
B1% |:| o]
d Aﬁ[ﬁ#\?\? KENYA4O|

THE, v o
DEuo e 8-29° Lot 32.19°Lgn) £10.0 k;

B Ex o @ [T

-

Server Up Alg: gpm. 2ZAGPROFGMI File: 2A.GPM.GMI.GPROF2017v1.20170712-5150552-E163826.019151.VO5A_HDFS

With Near Real Time data, they had no ability to preview files.
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PP8
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What Motivates This Work?

PPS

If Cesium could handle weather model data

like that, | could use the same princt

oles to

display precipitation satellite information.
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@' What Motivates This Work? PPS8

One approach s to use image tiles, which rematns 2D,
but can still be placed on a 3D globe.
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@ GPM Near Real Time Viewer PPS8

So where did | start? Near Real Tuime Data...

https.//storm.pps.eosdis.nasa.gov/storm/
ceslum/GPMNRTView.html

C_________________________________________________________________________________________________________________________________________________|
Lammers — Page 17 FOSS4G 2017 August 14-19, 2017


https://storm.pps.eosdis.nasa.gov/storm/cesium/GPMNRTView.html
https://storm.pps.eosdis.nasa.gov/storm/cesium/GPMNRTView.html

@ GPM Near Real Time Viewer PPS8
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-STORMNome

GPM Near Real Time Viewer PPS8

tps //storm. pps. eosdis. nasa.gov.

National Aeronautics
and Space Administration

. storm. pps.eosdis.nasa.gov

National Aeronautics
and Space Administration
ements the Dua-frequency Pr

Show Lat/Lon Grid
/16, Curenty ging om IMERG back o
Jgnihcant amount cftime I

Time

Curator: Matt Lammers
NASA Official: Erich Stocker

«

14x
Sep 26 2016
223300 UTG

e
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@' GPM Near Real Time Viewer PPS8

Nationa! autics
and Space Administration

National Aeronautics
2 Administration

PM NRT Vi
product [

C | @ https://storm.pps.eosc

National Aeronautics
and Space Administration

3PM NRT Viewer

QEEIR GROF (GM) Lovel 2) *

Variable
Y 20161003 2011-2016 ¥
Show Lat/Lon Grid

4

Oct3 2016
201256 UTE
< 1l »

Curator: Matt Lammers
NASA Official: Erich Stocker
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GPM Near Real Time Viewer PPS8

- Post-Processed HDF5 into CZML (Cestum Markup
Language), storing a rolling 24 hours of data

C_________________________________________________________________________________________________________________________________________________|
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GPM Near Real Time Viewer PPS8

- Post-Processed HDF5 into CZML (Cesium Markup
Language), storing a rolling 24 hours of data

- Each 5-/6-minute segment is stored as a series of
polnts that are time dynamic. Cesium interpolates
between the points and colors to present smooth
transttions.

C_________________________________________________________________________________________________________________________________________________|
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GPM Near Real Time Viewer PPS8

- Post-Processed HDF5 into CZML (Cesium Markup
Language), storing a rolling 24 hours of data

- Each 5-/6-minute segment is stored as a series of
polnts that are time dynamic. Cesium interpolates
between the points and colors to present smooth
transttions.

- Each scan time, the point positions/colors are dumped
out and stored as the satellite and time dynamic points
move forward. These dumped points are erased after 15
minutes of scan.
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GPM Near Real Time Viewer P

A close-up to lustrate how this process works...

National Aeronautics
and Space Administration
GPM NRT Viewer

Z(dllad GPROF (GMI Le ¥

VEUELEY Precipitation Rate

R 20170807: 0306-0311 <

Show Lat/Lon Grid

Scale
All values in mm/hr
Range
>34.0
21.0-34.0
13.0-21.0
8.0-13.0
5.0-8.0
3.0-5.0
2.0-3.0
1.0-20
0.01-1.0
0-0.01

A

Aug 7 2017
03:08:12 UTC

‘ l l ’ @CESlUM TASALIAXA - Source: Eari, DigitalGlobe, GeoEye, Emrthatur Geographics, CNESIArbus DS, USDA, USGS, AeroGRID, lGN; and the GIS User Ccmrm,u;y N

+ Pri olicy and Impo otices
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@ STORM Virtual Globe FPP8

Moving on to “production” data, and STORM Virtual
Globe

https://storm.pps.eosdis.nasa.gov/storm/data/Service.jsp?serviceName=0rder
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https://storm.pps.eosdis.nasa.gov/storm/data/Service.jsp?serviceName=Order

STORM Virtual Globe

BEFORE:

r—Search Results &
1y Required for Order Submission
Left click on the header to sort columns. Right click to view additional info (file name, satellite, instrument, format and version).
Select  Data Type ‘ Algorithm Download / Start Time Stop Time Orbit # Format
View @
v v v

r 2A 2AGPROFG O Ther @ @ 2016-10-09 00:04:04  2016-10-09 01:36:36 14848 hdf5

] 2A 2AGPROFG ©) Tier @@ @ 2016-10-09 01:36:37  2016-10-09 03:09:09 14849 hdf5

O 2A 2AGPROFG @ Ther @ @ 2016-10-09 03:09:10  2016-10-09 04:41:42 14850 hdf5

O 2A 2AGPROFG ) Ther @ @ 2016-10-09 04:41:43  2016-10-09 06:14:15 14851 hdf5

O 2A 2AGPROFG O Ther @ @ 2016-10-09 06:14:16  2016-10-09 07:46:48 14852 hdf5

[ 2A 2AGPROFG ) Ther W@ @ 2016-10-09 07:46:49  2016-10-09 09:19:21 14853 hdf5

r 2A 2AGPROFG ©) Twer @ @ 2016-10-09 09:19:22  2016-10-09 10:51:54 14854 hdf5

F 2A 2AGPROFG O Ther @ @ 2016-10-09 10:51:55  2016-10-09 12:24:27 14855 hdf5

O 2A 2AGPROFG O Ther @ @ 2016-10-09 12:24:28  2016-10-09 13:57:00 14856 hdf5

O 2A 2AGPROFG ) Ther W @ 2016-10-09 13:57:01  2016-10-09 15:29:33 14857 hdf5

r 2A 2AGPROFG ©) Twer @ @ 2016-10-09 15:29:34  2016-10-09 17:02:06 14858 hdf5

] 2A 2AGPROFG ©) Tier @@ @ 2016-10-09 17:02:07  2016-10-09 18:34:39 14859 hdf5

O 2A 2AGPROFG @ Ther @ @ 2016-10-09 18:34:40  2016-10-09 20:07:12 14860 hdf5

O 2A 2AGPROFG ) Ther @ @ 2016-10-09 20:07:13  2016-10-09 21:39:46 14861 hdf5

O 2A 2AGPROFG O Ther @ @ 2016-10-09 21:39:47  2016-10-09 23:12:19 14862 hdf5

o 2A 2AGPROFG O Tir @ @ 2016-10-09 23:12:20  2016-10-10 00:44:52 14863 hdf5 2A.GPM.GMI.GPROF2014v2-0.20161008-5083832—-E101104.014838.V04A HDF5

Total Granules selected: 0 2AGPROFGMI: GMI Precipitation Rate
2016-10-08T08:38:33.000Z to 2016-10-08T10:11:03.000Z
12(3 Records from 33 to 48 of 48 360W 330W 300W 270W 240W 210w 180W 150W 120W 90w 60W 30w ow

OE 30E 60E 90E 120E 150E 180E 210E 240E 270E 300E 330E 360E
— — e — e surfacePrecipitation {mm/h
missing 1 3 10 30 P (mm/h)
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STORM Virtual Globe

AFTER:

r— Search Results

1y Required for Order Submission

Left click on the header to sort columns. Right click to view additional info (file name, satellite, instrument, format and version).

Select Data Type ‘ Algorithm Download /

View @
v v
= 2A 2AGPROFG O Ther @ @
r 2A 2AGPROFG ©) Tier @@ @
0 2A 2AGPROFG @ Ther @ @
| 2A 2AGPROFG ) Ther @ @
0 2A 2AGPROFG O Ther @ @
O 2A 2AGPROFG ) Ther W@ @
= 2A 2AGPROFG ©) Twer @ @
| 2A 2AGPROFG O Ther @ @
i 2A 2AGPROFG O Ther @ @
| 2A 2AGPROFG ) Ther W @
0 2A 2AGPROFG ©) Twer @ @
r 2A 2AGPROFG ©) Tier @@ @
0 2A 2AGPROFG @ Ther @ @
| 2A 2AGPROFG ) Ther @ @
i 2A 2AGPROFG O Ther @ @
0 2A 2AGPROFG € Tier @ @

Total Granules selected: 0

123 Records from 33 to 48 of 48

Start Time

2016-10-09 00:04:04
2016-10-09 01:36:37
2016-10-09 03:09:10
2016-10-09 04:41:43
2016-10-09 06:14:16
2016-10-09 07:46:49
2016-10-09 09:19:22
2016-10-09 10:51:55
2016-10-09 12:24:28
2016-10-09 13:57:01
2016-10-09 15:29:34
2016-10-09 17:02:07
2016-10-09 18:34:40
2016-10-09 20:07:13
2016-10-09 21:39:47
2016-10-09 23:12:20

Stop Time

2016-10-09 01:36:36
2016-10-09 03:09:09
2016-10-09 04:41:42
2016-10-09 06:14:15
2016-10-09 07:46:48
2016-10-09 09:19:21
2016-10-09 10:51:54
2016-10-09 12:24:27
2016-10-09 13:57:00
2016-10-09 15:29:33
2016-10-09 17:02:06
2016-10-09 18:34:39
2016-10-09 20:07:12
2016-10-09 21:39:46
2016-10-09 23:12:19
2016-10-10 00:44:52

Orbit # Format
v

14848 hdf5

14849 hdf5

14850 hdf5

14851 hdf5

14852 hdf5

14853 hdf5

14854 hdf5

14855 hdf5

14856 hdf5

14857 hdf5

14858 hdf5

14859 hdf5

14860 hdf5

14861 hdf5

14? st

144 ¢ STORM Virtual Globe - Google Chrome

National Aeronautics
and Space Administration

Lammers — Page 27

STORM Virtual Globe

GPM-GMI GPROF
2016-10-08 0838-1011UTC

Minute Range: 29-44

0 93

Hide DPR | Hide GPROF
Show Lat/Lon Grid
65mm/hr

Scale

+ Privacy Policy and important Notices

C | @ https//storm.pps.eosdis.nasa.gov/storm

04.014838.04 ¥ | ()

-STORM Home

About This Page ‘

Curator: Matt L.
NASA Official

FOSS4G 2017
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STORM Virtual Globe FPP8

29 Products Available
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STORM Virtual Globe FPP8

- AJAX Request sent to Java Apache Tomcat server,
which pulls in the HDFS5 file

- Java code converts the relevant data to JSON

- JavaScript parses the JSON and loops through tt,
generating CesitumlJS PolntPrimitives

I ——
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STORM Virtual Globe FPP8

- AJAX Request sent to Java Apache Tomcat server,
which pulls in the HDFS5 file

- Java code converts the relevant data to JSON

- JavaScript parses the JSON and loops through tt,
generating CesitumlJS PolntPrimitives

- Gridded, swath, and 3D data are all treated the same

I ——
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STORM Virtual Globe PPS8

- AJAX Request sent to Java Apache Tomcat server,
which pulls in the HDFS5 file

- Java code converts the relevant data to JSON

- JavaScript parses the JSON and loops through tt,
generating CesitumlJS PolntPrimitives

- Gridded, swath, and 3D data are all treated the same

- Only 15 minutes of swath data allowed at a time to
avold overloading Cesium

I ——
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STORM Virtual Globe

« Click on @ for
context specific
help.

« STORM User Guide
« Help Desk

I Number of granules 23 I

— Search Results «»

2A
2A
2A
2A
2A
2A
2A
2A
2A
2A
2A
2A
2A
2A
2A
2A

O OO0 0000 00 D0 O

Select Data Type

Total Granules selected: 0

&\ Required for Order Submission

Algorithm

v

2AGPROFAMSR
2AGPROFAMSR
2AGPROFAMSR
2AGPROFAMSR
2AGPROFAMSR
2AGPROFAMSR
2AGPROFAMSR
2AGPROFAMSR
2AGPROFAMSR
2AGPROFAMSR
2AGPROFAMSR
2AGPROFAMSR
2AGPROFAMSR
2AGPROFAMSR
2AGPROFAMSR
2AGPROFAMSR

12 Records from 1 to 16 of 23

0000000000000000

THoR
THar
Thar
THaR
THoR
THar

THaR
THaR
THaR
THar
THor
Thar
THoR
THar
THor
THar

Download /
View @

- 9
- 9
- Y
- 9
- e
- 9
- e
- 9
- e
- 9
- e
- 9
- 9
- o
- 9
- 9

Start Time

2017-08-01 02:44:36
2017-08-01 04:23:29
2017-08-01 15:55:40
2017-08-02 03:27:52
2017-08-02 15:00:03
2017-08-02 16:38:56
2017-08-03 02:32:14
2017-08-03 04:11:07
2017-08-03 15:43:19
2017-08-04 03:15:30
2017-08-04 14:47:42
2017-08-04 16:26:35
2017-08-05 03:58:46
2017-08-05 15:30:58
2017-08-06 03:03:09
2017-08-06 14:35:21

Left click on the header to sort columns. Right click to view additional info (file name, satellite, instrument, format and version).

Stop Time

2017-08-01 04:23:28
2017-08-01 06:02:21
2017-08-01 17:34:32
2017-08-02 05:06:44
2017-08-02 16:38:55
2017-08-02 18:17:48
2017-08-03 04:11:06
2017-08-03 05:50:00
2017-08-03 17:22:11
2017-08-04 04:54:23
2017-08-04 16:26:34
2017-08-04 18:05:27
2017-08-05 05:37:38
2017-08-05 17:09:50
2017-08-06 04:42:01
2017-08-06 16:14:13

Orbit #

27692
27693
27700
27707
27714
27715
27721
27722
27729
27736
27743
27744
27751
27758
27765
27772

Format

hdfS
hdf§
hdfS
hdfs
hdfS
hdfs
hdfS
hdfs
hdfS
hdfs
hdfS
hdfs
hdfS
hdfs
hdfS
hdfs

Submit Request P> Qj Clear Form

SECURITY

NASA / PPS may provide links to Web pages that are not part of the NASA Web family or nasa.gov domain. These sites are managed by organizations, companies, or individuals and not under NASA
control, and NASA is not responsible for the information or links you may find there. NASA provides links to these sites merely as a convenience. NASA is not responsible for the information collection
practices of non-NASA sites. Once you link to another site, you are subject to the privacy policy of the new site, and you should read that site's policies on privacy and information collection.

+ Privacy Policy and Important Notices

-

Curator: Matthew Lammers
NASA Official: Erich Stocker, Code 610.2, NASA/GSFC
Last Updated: 8/18/2015
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@ STORM Event Viewer PPS

What about really important, high impact events?
https://storm.pps.eosdis.nasa.gov/storm/cesium/EventViewer.html
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https://storm.pps.eosdis.nasa.gov/storm/cesium/EventViewer.html

@/ STORM Event Viewer PPS

With tens of thousands of GPM orbits, isolating the
ones that contaln high-impact events (s a priority.

National Aeronautics - STORM Home
and Space Administration

2016-09-26 2211-2241UTC

Typhoon Megi 201609268
Show Lat/Lon Grid

DPR Show Storm Top Height

110 mm/hr 2250 meters

Scale

W\

P
Y CESIUM soure: 51, DigialGiobe. GooEye! Exithst oo

Privacy Policy and Important Notices

urator: Matt Lammers NRSA
NASA Official: Erich Stocker A
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STORM Event Viewer FPPS8

Three ways "Events” get selected:
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STORM Event Viewer FPPS8

Three ways "Events” get selected:

- | performed a massive survey collocating GPM
overflights with tropical cyclones

I ——
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STORM Event Viewer FPPS8

Three ways "Events” get selected:

- | performed a massive survey collocating GPM
overflights with tropical cyclones

- | see events occurring tn the NRT Viewer and
lsolate them for preservation in the Event Viewer

I ——
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STORM Event Viewer FPPS8

Three ways "Events” get selected:

- | performed a massive survey collocating GPM
overflights with tropical cyclones

- | see events occurring tn the NRT Viewer and
lsolate them for preservation in the Event Viewer

- A researcher or project member requests a
specific case get highlighted for a press release or to
feature n a presentation

I ——
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~

STORM Event Viewer

PP8

Latest Event: Hurricane Franklin 8/9/17

National Aeronautics
and Space Administration

T

STORM Event Viewer

Franklin
2017-08-09 1611-1641UTC

Scale
All values in mm/hr
GMi | DPR

Range
>34.0
21.0-34.0
13.0-21.0
8.0-13.0
5.08.0
3.05.0
2.03.0
1.0-2.0
0510

i
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-STORM Home

Approaching hurricane force, Franklin has sustained
winds around 60 knots near the center, as observed by the
Hurricane Hunters. The storm appears lopsided, with dry air
impinging on the northwestern side, while the southeastem
side features intense rzinfall, observed by GMI. DPR shows a
tall cell (above 16km) in the eye wall, with deep convection
in outer bands as well. The storm is expected to continue
intensifying into a Category 1 storm before it makes landfall
on the Mexican coast less than 24 hours from now.

Franklin 201708098

Want to see other events in STORM Event Viewer? Have
questions about the technology behind it?

The Dual-frequency Precipitation Radar and GPM
Microwave Imager data are products of a joint mission
between NASA and JAXA. If you are interested in the data, it
is accessible through the ordering interface.

Curator: Matt Lammers
NASA Official: Erich Stocker
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STORM Event Viewer FPPS8

Mobile Version (EVMint) and Embeddable Version
PR —— 11:09 AM o ( EV M .lC I‘O)

& storm.pps.eosdis.nasa.gov ¢

DPR COLOR: PREC RATE

https://pmm.nasa.gov/extre

ABOUT moved from Mexico's Yucatan Peninsula into the southwestern Gulf Of Mexico's
Bay of Campeche. GPM's Microwave Imager (GMI) and Dual-Frequency
Precipitation Radar (DPR) data showed that Franklin contained a few heavy
bands of convective rainfall. GPM's DPR found rain falling at a rate of over rain
2.4 inches (62 mm) per hour in bands of intense storms moving around the

southwestern side of the storm.

GPM Sees Intensifying Tropical
Storm Franklin

Scale (All values in mm/hr)

Range 0.5 X ) ;
Liquid Hilary And Irwin Interaction

Frozen Shown

b

QCES'UM NASA/JAXA - Source: Esri, DigitalGlobe, é’eoEye,
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@CE%IUM NAQ\IJAX‘ Soufte: Es‘ D-gmobe.seoae Ea@s:zr?seogmghms
®

lcNES/AIbus B, USDA UsES, AeraGRIDIGN, agg the 8IS User, ComMunity

GIS User Community

< mm@

This 3-D view of tropical storm Franklin was derived from GPM's Radar (DPR Ku
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Other Demos FPP8

Where else has this CestumJS journey taken me?

Lammers — Page 41 FOSS4G 2017 August 14-19, 2017



Other Demos FPP8

High-Resolution Weather Model Output

s.eosdis.nasa.gov/storm/cesium/HWRF.html

National Aeronautics
and Space Administration

STORM VG HWRF Demo

Super Typhoon Nepartak
7 July 2016, 06 UTC Run Hour: 03

O v | Forvard |
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+ Privacy Policy and Important Notices Curator: Matt Lammers
NASA Official: Erich Stocker
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https://storm.pps.eosdis.nasa.gov/storm/cesium/HWRF.html

@ Other Demos FPP8

Generating Videos from Gridded Data and

Previewing Them on the Globe
cesium/VidTest.html
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https://storm.pps.eosdis.nasa.gov/storm/cesium/VidTest.html

Other Demos

Antmating Modeled Particle Transport
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Final Remark PPS

This is just scraping the surface of what can be done
with remote sensing and other atmospheric data n
CestumlJS. It is on this generation (and future
generations) of researchers to leverage innovative
tools to make scientific investigation easier to
perform and results easier to share online with
colleagues and the public.
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PP8

...THANK YOU!

matthew.rlammers@nasa.gov
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mailto:matthew.r.lammers@nasa.gov

PPS
Oh Yeah!

Demos and Discusslons
Tomorrow (Thursday) at
Noon at the CestumJS
Booth

C_________________________________________________________________________________________________________________________________________________|
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PP8

...THANK YOU!

matthew.rlammers@nasa.gov
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PPS

Extra Slides...
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Who Am I? FPP8

Then, | saw weather from the ground

1
\
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Who Am I? PP

Now,
| see it from space

"5 2 » &

By NASA - http://eol.jsc.nasa.gov/sseop/EFS/photoinfo.pl?PHOTO=STS41B-41-2347, Public Domain,
https://commons.wikimedia.org/w/index.php?curid=1975689
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s.eosdis.nasa.gov cesium/HWRF v2.html

National Aeronautics
and Space Administration

STORM VG HWRF Demo

Hurricane Sylvester

27 July 2016, 06 UTC Run Hour: 00
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Scale
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~ CESIUM Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Arbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community

+ Privacy Policy and Important Notices Curator: Matt Lammers
NASA Official: Erich Stocker
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