Welcome to the 12 ™ short online course in the series

The session will beginat 12 UTC

Sentinel-3A OLCI algal pigment concentration
14.20 Jun 2017, 7wy componte. OCAME clesr o

water a5y

EUMETSAT EUMETSAT

B (ooernicus & EUMETSAT @ ACSAF CM SAF

If you have technical issues, please send a message in the chat Sogport
ForQ&A: go to Slido.conqg event code#EUMSC12
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Upcoming Short Courses

2

A24 March 2021, 12:00 UTC - How to build a case
study p a demo session FOLLOWUP
with lvan Smiljanic and Natasa Strelec Mahovic

A 14 April 2021 ,12:00 UTC - The Temperature of the
Sea, with Lauren Biermann and ChristineTrager-
Chatterjee

A12 May 2021, 12:00 UTC - Spot atmospheric
convection from satellite, with Natasa Strelec
Mahovic and Ivan Smiljanic

ANpsflup!dpnf! A
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https://training.eumetsat.int/

EUMETSAT is an
intergovernmental Organization

Member States

AUSTRIA BELGIUM BULGARIA CROATIA

Tasks

A Develop, maintain, exploit European
systems of meteorological satellites,
- 'I_ N - taking into account as far as possible
E— WEE  {he recommendations of WMO.
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Current EUMETSAT Satellites

METOP-A, -B, & -C

- JASON-2 & -3, Sentinel -6

LOW EARTH, NON-SYNCHRONOUS ORBIT

EUMETSAT POLAR SYSTEM (EPS)

SENTINEL-3 A &B

LOW EARTH, SUN-SYNCHRONOUS ORBIT

\

GEOSTATION g

\\; METEOSAT 2N° GENERATION
IODC SERVICE

METEOSAT-9, -10, -11 [ IO e UNTILL AT LEAST MID-2020
¢ ORBT

.

’: ﬂ " Cr e~ ‘] =

EEMTES

METEOSAT 2NO GENERATION  FULL DISC IMAGERY SERVICE (15 MINS): METEOSAT-11 (0°)
RAPID SCAN SERVICE OVER EUROPE (5 MINS): METEOSAT-10 (9.5° E)

HOT BACK UP TO BOTH SERVICES : METEOSAT-9 (3.5° E)
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EUMETSAT committed to more & better observations until 2040

YEAR... 03 04 05 06 O/ 08 09 10 11 12 13 14 15 16 17 18 19 20| 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

METEOSAT SECOND GENERATION
- .t METEOSAT-8
o METEOSAT-9
METEOSAT-10
METEOSAT-11
METEOSAT THIRD GENERATION
MTG-I-1 : IMAGERY
MTG-S-1: SOUNDING

= MTG-I1-2: IMAGERY
W

W\ MTG-1-3: IMAGERY
,‘f'-\\‘«é' MTG-S-2: SOUNDING

| MTG-I-4: IMAGERY
|

METOP-C

. - EUMETSAT POLAR SYSTEM SECOND GENERATION (EPS-SG)

Mandatory Programmes

R N VETOP-SGAISOUNDINGAND IMAGERY |
- | METOP-SGB: MICROWAVE IMAGERY

’ JASON (HIGH PRECISION OCEAN ALTIMETRY)
JASON-2
JASON-3

Optional
| Programmes |

— e e e e e e e e e e e e e e e e e e e e e e | = SENFINEL-6<(JASON-GS)

- 3

opernicy » :
\ OPErNICUS PPy COPERNICUS
» @, . SENTINEL-3 A/B/C/D
l - "
g 2T SENTINEL-4 ON MTG-S
SENTINEL-5 ON METOP-SG A
YEAR.. 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 |21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

Third Party
Programmes
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Course Program

12:00 UTC Welcome and Introduction
12:05 UTC How to build a case study
12:45 UTC Q&A and Wrap Up

Wed, 24 March, 12:00 UTC Follow-up session

Discussion Q&A on: slido.com #EUMSC12

Course Material: https://training.eumetsat.int/course/view.php?1d=397

If you have technical issues, please send a message in the chat Sogport
ForQ&A: go to Slido.conqg event code#EUMSC12
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EUMETSAT Short Courses:
How to build a case study?

17 March 2021

Natasa Strelec Mahovic and Ivan Smiljanic,
EUMETSAT

«
4
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Important questions

AWhat is a case study (CS)?
AWhat is it good for?

AWho does CSs?

Aé

Aé

Aé

AHow to do it?

07/2025, v2W, 5 March 2019 Classification G EUMETSAT



What Is a case study?

9 EUM/GES/TEM/07/2025, v2W, 5 March 2019 Classification G EUMETSAT



What is a case study

10

Ivan Smiljanic @InOrbitlvan - Dec 22, 2020
‘Mother Low' sheltering 'Baby Low' - very cute meteorological view.
#GOESEast Cloud Phase RGB, 16:40 UTC.

EUM/GES/TEM/07/2025, v2W, 5 March 2019

< Anything
from a Twitter
post to a
scientific
paper >

Classification

#" Furopean Conference on Severe Stoms 10 - 14 Septem Trieste - ITALY

APPLICATION OF CHANNEL DIFFERENCE 0.6 pM - 1.6 pM AND 3.9 pM CHANNEL IN
AUTOMATIC CONVECTIVE CELLS DETECTION

Natasa Strelec Mahovi¢', Barbara Zeiner’

Meteorological and Hydrological Service, Gri¢ 3, 10 000 Zagreb, Croatia, strelec@mail dhz hr
‘Central Institute for Meteorology and Geodynamics, Hohe Warte 38, 1190 Vienna, Austria.
Barbara Zeiner@zamg.ac.at
(Dated: April 26, 2007)

L INTRODUCTION In the case scl
Automatic convective cloud detection methods, used Dinaric Alps, but the cells cannot be id
data only

Apart from enabling di

d here, convection started over the
fied in the 0.6 ym

operationally in many weather services, are ofien based
on infra-red satellitc data, However, such methods h

ction between thick and
0 thin ¢ FIG. 2) ensbles
irrus shields, large frontal distinction between ice and water clouds, since water

proven 1o be unsuccessful in many cascs. Misdete s reflectivity in 1.6 um ¢

occurs mostly

of fronts as convective clouds. If cloud-top have much higher reflectivity in 1.6 ym channcl

s, shown in FIG 2. are

temperature thresholds are set 1o lower values than low clouds. However, if reflectivity valu
analyzed,

r clouds and sometimes even foy

onvective cells cannot be found casily

ective clouds. This can cause

many problems in
operational forecasting process.
Due 1o the properties of visible channels and that of

enabling the differentiation of eloud phs

and particle size and giving
clouds, an attempt has been mat

ht into the optical depth of
» reinforce the

ection detection method by introducing
Meteosat SEVIRI channels 0.6, 1.6, and 3.9 um

11 DIFFERENCE OF VISIBLE CHANNELS 0.6
ND 1.6 pvt

The usage of visible channels in defining cloud phase

nented and the

and cloud particle size has been well doc

Reflectivity in visible channel 0.6 um is the -
optical depth or albedo, thercfore the highest reflectivity in Mctcosat 8 SEVIR 1.6 jm ¢ ma
el comes from optically thick water clouds and UTC. Reflectivity from 00 50% is shown.

sparent clouds In other words by looking at FIGs 1. and 2. it can be

clearly seen that automatic detection of convetive clouds
would not be possible by using only 0.6 or only 1.6 ym
channel data, even if the reflectivity threshold is set to
valucs that can be expeeted in convective clo
channel data are looked at

y scales characteristic for

gic for other cloud

ing clouds etc. There
arly point out only

. o
can be no threshold sct that would ¢
ective cells.

In order to utilize propertics of both channls at the
same time, difference of reflectivity in 06 and 1.6 um
1 is used. The properties of this difference are

ity in 0.6 pm channel is v
neaning the clouds are dense and thick, wh

m
reflectivity in 1.6 pm ch

nnel is very low because
particles on top of the c
difference are

On the other hand, the arcas which have low
vity in 1.6 pm channel due to small vertical depth
5o low values in 0.6 pm channel, and can thercfore be

jouds. Therefore, very high values of
und only at convective cells

FIG, 1: Metcosat & SEVIRI 0.6 um channel image from 05 June refle
2006, 10:57 UTC. Reflectivity from 50 to 100% is shown

ha
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What is a case study

AA case study involves an up-close, in-depth, and detailed
examination of a particular case or cases, within a real-world
context.oT Wikipedia

A Or - a case-based story telling (scientific research) about
different:

A Conceptual models in Earth-Atmosphere system
A Satellite system capabilities

A Data and product utility

A Particular weather event of high impact/interest
A Climate (change) description

Aé
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What Is a case study

AEUMETSAT
Case Study
Library
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Case Study

Library

FEATURE
Aerosol

AirmassBoundary

Algae Blooms

Asteroid
Atmospheric

Pollution

Atmospheric River

Aurora borealis

Bora
Burned Area

Cirrus

Climate Monitoring

Cloud deck

Convergence Line

Cumulus
Cyclogenesis
Extratropical

transition

Fire
Foehn

\ 4
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What is a case study

U M Imagery and case studies of weather phenomena and environmental
events observed by EUMETSAT s fleet of weather satefiies
C aS e S t u d y Filter by
| ]
9 FEBRU BRUARY 08.00 S FEBRUARY 20 FEERUA 0
I I a I Arctic blast turned US white Large dust plume ejecting off End of the cold spell in
west Africa western Europe, arrival of cold

air in south-eastern Europe

FEBRUAR RY e AR 2 S FEBRUARY 2021
Meteosat-11 captures plume Contrails - when do we see February 2021: very cold first
of Saharan dust coming from them from satellites? half in Europe and North
northern Africa America

Series ofislo'ms over parts of Storm Justine hits the Azores Storm Christoph batters th > https ://WWW. eu metsat. I ntlcase - StUd IeS
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What Is a case study

Case studies

Imagery and case studies of weather phenomena an
events observed by EUMETSAT s fleet of weather

| ]
I I I a I Arctic blast turned US white Large dust plume ejecting off End of the cold spell in
west Africa western Europe, arrival of cold

Filter by

Check examples here

air in south-eastern Europe

NG JANUARY 2021 S FEBRUARY 2021

S FEBRUARY 20

Meteosat-11 captures plume
of Saharan dust coming from
northern Africa

Contrails - when do we see
them from satellites?

February 2021: very cold first
half in Europe and North
America

Series of storms over parts of Storm Justine hits the Azores Storm Christoph batters t»

15 EUM/GES/TEM/07/2025, v2W, 5 March 2019 Classification

> https://lwww.eumetsat.int/case -studies
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What is a CS good for?

16 EUM/GES/TEM/07/2025, v2W, 5 March 2019 Classification G EUMETSAT



What Is a case study good for

A Multiple (hidden) reasons:

handling data

defining/tuning tools

revealing physics

defining advantages and constrains
comparing instruments

redefining needs

devel op o60feelingodo f
expand knowledge

Inventing

networking

user training

é

have fun

Too oo Too T Jo Bo To T T o Bo To T
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Who does the CSs?
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Who does the CSs
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How do we make the CSs?

20 EUM/GESI/TEM/07/2025, v2W, 5 March 2019 Classification G EUMETSAT



How do we make the CSs

1. ldea

2. Data exploration

3. EXxpert collaboration
4. Revision

5. Web publication




How do we make the CSs 1 data, tools, resources

A Where do we get data and how ?
A Which tools we can use for visualisation?

A Training resources: Satmanu, Quick Guides, Cheat-
sheets, Colour interpretation guides

A Which expert group to consult ?
Alnfo sources: WMO Saturn and

22 EUM/GES/TEM/07/2025, v2W, 5 March 2019 Classification G EUMETSAT



Getting the data i Images https://view.eumetsat.int

@ EUMETSAT DATA SERVICES @ e ¥ o™ HE Vews & stk Q

.-

-

Map data download

Current map view

Format

- v r \ 1000 kmI
> E | S |
- 2 e \ ) ; +3.971, 35.850
r 0
2% " D ’ b
A o Ao A - March 2021
2021 Mar 11 08 : 15 UTC 4 4 26 (1 6 1 16 pal Days
v v v v v
Q) Airmass RGB - MSG - 0 degree
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Getting the data i iImages

= EUMETSAT 2021-03-11 08:15:00 UTC

24 EUM/GES/TEM/07/2025, v2W, 5 March 2019 Classification G EUMETSAT



Getting the data i Images https://view.eumetsat.int
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Getting the data i iImages

Current data collections Product Platform OGC Service

METOP

BADIOMETRY PRODUCTS Metop AVHRR RGB Clouds (accumulated orbits) Metop A, B, C WMS

Metop AVHRR Natural Colour + Fog (accumulated orhits) Metop A, B, C WMS

}Q Metop AVHRR IR 10.8 Metop A, B, C WMS
: RX G EUMETSAT Global AVHRR SST Metop B WMS, WCS
OSISAF ASCAT L2 Coastal Winds at 12.5 km Metop A, B, C WMS, WFS

MFG/MSG
( Meteosat single channel imagery (10.8, 3.9, 0.6, 6.2), RGB Day
€6 CLOUD MASK PRODUCTS Microphysics; Ash; Dust; E-View, Fog, Convection, Natural Colour, 0 deg., IODC WMS
Snow, Nat. Colour Enhanced, Airmass, Tropical Airmass.
Meteosat single channel imagery (3.9), RGB Day Microphysics;

Natural Colour, Nat. Colour Enhanced, Airmass, Tropical Airmass. 55 WMS
Visualised products; CTH, CLM, Active Fire 0 deg., 10DC WMS
EUMETSAT
G H SAF Precipitation (MPE) IODC WMS
& PRODUCTS Precipitation (HO3B) 0 deg. WMS
HYDY ifi]L__::El'fr:'nlN[: WATER

SENTINEL-3A / 3B

Sentinel 3 OLCI L1 RGB orbits Sentinel 3A & B WMS
Sentinel 3 OLCL L2 CHL Concentration orbits Sentinel 3A & B WMS, WCS
Sentinel 3 SLSTR L2 SST orbits Sentinel 3A & B WMS, WCS
Sentinel 3 OLCI L1 RGB accumulated orbits over a day orbits Sentinel 3A+ B WMS
Sentinel 3 OLCL L2 CHL Concentration accumulated orbits / day Sentinel 3A + B WMS, WCS
“ (OpEernICLEJS Sentinel 3 SLSTR L2 SST accumulated orbits / day Sentinel 3A+ B WMS, WCS
Commission - urope’s eyes on Earth

26 EUM/GES/TEM/07/2025, v2W, 5 March 2019 Classification G EUMETSAT



https://worldview.earthdata.nasa.gov

P o N 2

vasa \X/ORLDVIEW

T —

Q Layers g Events .‘- Data A

OVERLAYS

Suomi-NPP Orbital Track
(Ascending/Day)
Suomi-NPP / SpGCe-TfGCk.Ofg

Terra Orbital Track
(Descending/Day)
Terra / Spoce-Track.org

b/ /
D = s . & 1 ' *
4 AT 8/ porr. jasan/  spaIN

Aqua Orbital Track
(Ascending/Day)
Aqua / Space-Track.org

|

Snow Cover (Normalized
Difference Snow Index)
Terra / MODIS

1

Place Labels
© OpensStreetMap contributors,
Notural Earth

Coastlines / Borders / Roads
© OpenStreetMap contributors,
Natural Earth

Coastlines
~ o © Opensrreermop contributors

BASE LAYERS

FAarrartod Daflartanre (Tria

+ Add Layers

P 4 4 kL2 P a3

2015N0v 11 € ) B

i 2T . ‘ o -oein t LAINTA o gt Gl
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vasa \X/ORLDVIEW

Layers E% Events ¥, Data

¢

U
A\

S

Séarch

Q

Hazards And Disasters

All

Aerosol Optical Depth

Aerosol Albedo

Areas of No Data (mask)
Blue Marble

Brightness Temperature

Carbon Dioxide

Drought

Corrected Reflectance
Dams

Drought Hazard

Land Surface Reflectance .

Land Surface Temperature

Precipitation Estimate

Floods

Corrected Reflectance

Cloud Fraction

PGS WA .. - RS

Science Disciplines

T

Air Quality

Aerosol Optical Depth
Carbon Monoxide

Corrected Reflectance

Dust Score

Fires and Thermal Anomalies

Nitric Acid

Dust Storms
Aerosol Optical Depth
Dust Score

Corrected Reflectance

Land Surface Reflectance

Severe Storms

Corrected Reflectance

Cloud Fraction

Flacid Audei b mvene L B

Ash Plumes
Aerosol Optical Depth
Corrected Reflectance

Fires and Thermal Anomaliesﬁ'

Land Surface Reflectance
Sulfur Dioxide

Volcano Hazard

Fires

Aerosol Optical Depth

Fires and Thermal Anomalies

%

Corrected Reflectangg .
Fires - Carbon Monoxide
Earth at Night

Wl

Land Surface Reflectance

Shipping
Corrected Reflectance

Brightness Temperature

P d Ciictbnca DAflacenmnmn

@’7
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Custom Visualization

Satelite imagery in EO Browser can be visualized based on user's desired configuration. There are already several visualizations with legends and descriptions prepared for you, such as true

color, false color, NDVI, EVI, etc.

< 95 EO Browser

Q search

EUM/GES/TEM/07/2025, v2W, 5 March 2019

S

R
S

S

& Visualization

False color
Based on bands 8,43

Based on combination of bands (B8 - B4)/BS8 + B4)

False color (urban)
Based on bands 12,114

Normalized Difference Moisture
Index (NDMI)

The NDMiI is a normalized difference moisture index,
that uses NIR and SWIR bands to display moisture.
The SWIR band reflects changes in both the
vegetation water content and the spongy mesophyll
structure in vegetation canopies, while the NIR
reflectance is affected by leaf intemal structure and
leaf dry matter content but not by water content. The
combination of the NIR with the SWIR removes
variations induced by leaf intemal structure and leaf
dry matter content, improving the accuracy in
retrieving the vegetation water content. The amount
of water available in the intemal leaf structure largely
controls the spectral reflectance in the SWIR interval
of the electromagnetic spectrum. SWIR reflectance is
therefore negatively related to leaf water content

Classification
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http://rammb-slider.cira.colostate.edu/

2018-04-16
22:30:42 UTC

(M)aps Lat'Lo(n Slid{e)r

Mouse (D ¢ | | Clear Drawir
(S)atellite
Se(c)tor
(P)roduct
Add (O)verlay
# of (I)mages
(T)ime Step 15 min

GeoColor (CIRA)
Hide

(A)rchived Imagery
(BleginD... «
End Date v

Home (y) | K Share (U)RL | Help (?)

SLIDER by RAMMB RA @ CSU
Experimental Prod

2018-04-16 22:30:42 UTC
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New EUMETSAT Data Services

Data Store
Data Tallor

http://eumetrain.org/data/6/603/snow _ew 2021 s2c.pdf

Knowledge base for services

EUMETSAT User Support - EUMETSAT Public Confluence
(atlassian.net)

31 EUM/GES/TEM/07/2025, v2W, 5 March 2019 Classification G EUMETSAT


http://eumetrain.org/data/6/603/snow_ew_2021_s2c.pdf
https://eumetsatspace.atlassian.net/wiki/spaces/EUM/overview

About LAADS - Find Data Data Discovery ~ Quality ~ Help - Profile -

Masd | AADS DAAC

0O

Search by
Product
A . Mo locatio

© Location O ries © RreviEw & ORDER

Mo fil

S
Online Select a Sensor Collection ()
Archive

Q

Filanamea
Search

el

Imzge
Viewer

h e (Ancilary Data)
Load/Save :Envisat

Search
\qua

B MODT mbined-Terra-Aqua

Past
Orders 0 Copernicus-Sentine-34A

SLSTR:E opernicus-Sentinel3A
1omi-NPP

All Sensors

Level-1 and Atmosphere Archive & Distribution System * Privacy Policy and Important Notices

waia C:[] i clans
@& EUMETSAT
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Visualization Software

* Science Toolbox Exploitation Platform

SNAP

A common architecture for all Sentinel Toolboxes is being jointly developed by Brockmar

The SNAP architecture is ideal for Earth Observation processing and analysis due to the
Abstraction, Tiled Memory Management, and a Graph Processing Framework.

Feature Highlights

Common architecture for all Toolboxes

Very fast image display and navigation even of giga-pixel images

Graph Processing Framework (GPF): for creating user-defined processing chains
Advanced layer management allows adding and manipulation of new overlays such
Rich region-of-interest definitions for statistics and various plots

Easy bitmask definition and overlay

Flexible band arithmetic using arbitrary mathematical expressions

Accurate reprojection and ortho-rectification to common map projections,
Geo-coding and rectification using ground control points

Automatic SRTM DEM download and tile selection

Product library for scanning and cataloguing large archives efficiently
Multithreading and Multi-core processor support

Integrated WorldWind visualisation

https://step.esa.int/main/toolboxes/snap/

Panoply netCDF, HDF and GRIB Data Viewer

panoply \PAN-uh-plee\, noun: 1. A splendid or impressive array.

Perturbation Potential Temperature

Panoply plots geo-referenced and other arrays from netCDF, HDF, GRIB, and other datasets
Panoply is a cross-platform application that runs on Macintosh, Windows, Linux and other desktop computers

The current version of Panoply is 4.12 4, released 2021-02-28

https://www.giss.nasa.gov/tools/panoply/

33 EUM/GES/TEM/07/2025, v2W, 5 March 2019
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SIFT Home Technical Specifications for SIFT Blog Entries Describing SIFT Functionality

The Satellite Information Familiarization Tool, or SIFT, is a meteorological satellite imagery visualization software application with a
graphical user interface designed at the University of Wisconsin Space Science and Engineering Center (SSEC) to run on mid-range
consumer grade computers and notebooks. Built on Python, SIFT runs on Windows, Mac, and some Linux operating systems. The National
Weather Service (NWS) originally funded the development of SIFT for use as a training application for Himawari-8 imagery at the forecast
office in Guam, but SIFT has evolved into the primary leaming software that accompanies the training exercises on the new-generation
geostationary weather satellites.

SIFT is free to download and use as-is, with no expressed warranty or guarantee of support. Technical specifications for SIFT are ava
Workstations with a solid-state drive (SSD) will provide the best user experience.

Users can obtain Geostationary Operational Environmental Satellite R-Series (GOES-R) Advanced Baseline Imager (ABI) data readable
with SIFT for download from the NOAA Corr p S , or, alternatively, the Goo
Platform ce. First-time users may wish to waic describing the basic SIFT functionalities.

The latest version of SIFT is 1.1.6, released on 11 January 2021. Our
Previous versions of SIFT can also be downloaded there.

hosts SIFT installers for the two primary operating systems.

(841 MB)

For specific installation instructions, see

Open source code is available to download from ¢

http://sift.ssec.wisc.edu/

. McIDAS

Man computer Interactive Data Access System

HOME ABOUT MCIDAS-X MCIDAS-V MCIDAS-XCD INGESTORS LICENSING SUPPORT
About Download Documentation Sample Capabilities

Download McIDAS-V

free, open source software for 3D geophysical data analysis and visualization

MclDAS-V runs on any platform that fully supports Java and Java 3D. Installers are available for Linux, macOS, and Windows, and McIDAS-
V is tested and supported on all of these platforms. Other operating systems support the requirements in certain configurations, but have not

been tested

Jar files and source code are available for software developers, but should only be used by experienced Java programmers. The scripting and
formula capabilities within MIDAS-V will be sufficient for most MclDAS.V users

The current version of McIDAS-V is version 1.8 - in order to run McIDAS-V, there are certain minimum system requirements, as well as
recommended configurations. If you are purchasing a new system for McIDAS-V. a 64 bit operating system with NVIDIA graphics card
hardware and drivers is recommended. Performance will be better with faster processors and more memory. Please see the Complete System

Requirements below for a st of all requirements and recommendations

https://www.ssec.wisc.edu/mcidas/software/v/

@& EUMETSAT



Visualization Software - Example
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