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Background

- Small teams
- Same needs
- Same tools
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Principles

Modularity
Reusability
Maintainability
KISS
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Ease of use
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What is Pytroll ?

- Collection of FOSS python packages

- For weather satellite data reading/processing/writing
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Pyorbital: get to know your satellite

- Use SGP4 to compute satellite position and velocity
- Within 3.5mm
- Astronomical computations
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Pytroll-Schedule: Know when to look up

= Based On area Of interest noaa 18 2014-01-21T00:03:41 H_-h-l":-_‘i E 2014-01-21T00:07:21.634736

- Give a different weight to each satellite
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Trollcagtss
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f: Shating the fawata
| . - Bittorrent-inspired data sharing

- Zero timeliness
- Peer-to-peer
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Trollcast: Sharing the raw data

- Works with HRPT (NOAA satellites)
- Prototyped with CADU (Metop, EOS, NPP, FY3, ..)

Running in Finland, Norway, Sweden, Iceland, being setup in Latvia
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Pyresample for resampling

- Unprojected & Grid
Proj.4, more than 130 different projections
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Pyresample for resampling

. Execution time of nearest neighbour search
- Nearest-neighbour (KDTree) 120 . . |
- EWA
. 100 |
- (Gradient search)
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Indexed execution time (%)
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scipy libANN pytroll
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- Colorization

David Borland, Russell M. Taylor II, 2007
Rainbow Color Map (Still) Considered
Harmful

Brewer, et al., 2009.
ColorBrewer 2.0:
Color Advice for Cartography
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https://www.computer.org/web/search?cs_search_action=advancedsearch&searchOperation=exact&search-options=dl&searchText=David+Borland
https://www.computer.org/web/search?cs_search_action=advancedsearch&searchOperation=exact&search-options=dl&searchText=Russell%20M.+Taylor%20II
https://www.computer.org/web/search?cs_search_action=advancedsearch&searchOperation=exact&search-options=dl&searchText=David+Borland
https://www.computer.org/csdl/mags/cg/2007/02/mcg2007020014-abs.html
https://www.computer.org/csdl/mags/cg/2007/02/mcg2007020014-abs.html
https://www.computer.org/csdl/mags/cg/2007/02/mcg2007020014-abs.html
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Pycoast
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Pycoast
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Mpop and SatPy

- High level processing for satellite
data

- Both GEO and LEO

- Indexing by name or wavelength

- Many built-in composites
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SatPy example

glob glob

satpy.scene

files = glob(“/data/viirs_data/*.h5”)

scn = Scene(reader="viirs_sdr"”, filenames=files)
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SatPy example

glob glob

satpy.scene

scn = Scene(sensor="modis"”, base_dir=“/data/terra_data/”)
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SatPy example

scn. load([

rs_scn = scn.resample(

rs_scn.save_dataset(
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Satellite data formats

- HDF4 - MODIS L1B

- HDF5 - VIIRS (SDR, Compact, L1B)
- HDF5 - FY3

- NetCDF - NWCSAF

- AAPP

- NOAA GAC

- Metop PDF

- HRIT/LRIT

- SAR

- Add your own reader!
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Output data formats
- NetCDF/CF
- GeoTIFF

- NinjoTIFF
- PNG, JPegG, ..
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Kontakt Om SMHI Blogg - Vaderleken In English

Sverige

m“l Védret Klimat Data Professionella titinster Kunskapsbanken Forskning N o

Vadret i Sverige
Varningar

BILDER FRAN POLARA SATELLITER
10-dygnsprognos

Meteorologens kemmentar
Snadjup

UV-index idag

Arstidskarta

Fladeslaget
Brandriskprognos - 5 dygn
Observationer
Max/minvarden
Vattenfaring

Vattenstind i de stora sjdarna

Vadret i Sverige (tidigare
version)

SMHIs vader fér mobila
enheter

Hederbérd och molnighet IR-bilder

Radar/blixt. Sverige

Radar, Norden FORKLARING

Satellit. Norden Bldvitt = héga moln, ofta tunna
Vitt = medelhdga moln, tjocka higa
moln eller nysnd/glaciar

Gult = 13ga moaln, is eller "gammal

Satellit, Europa
satellit, Jorden

Hav och kust
Hav- och kustvader
Kustvader

sjavaderprognos

Havsobservationer
Havsvattenstand
Havsvigor

Kustobservationer oidhnsy

Algsituationen Varningssystem for eldistributorer Typer av satelliter Forskning inom vadersatellit
P — Var forberedd p& extremt vader med SMHI tar emot data frin de Inom SMHIs forskning for fiarranalys
kundanpassade sms- och europeiska satelliterna METEOSAT drivs flera projekt inom satellit och
Luftkvalitet e-postvarningar far kraftig bidst, snd och MetOp samt de amerikanska radar. De flesta ar samarbeten
Marknara ozon och &ska. NOAA satelliterna mellan olika lander framst inom
Larmtianst for &ska, kraftig bldst och Typer av satelliter Norden eller Europa

Fiall

Forskning inom vadersatellit
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Trollduction for batch processing

- Independent modules

modis_runner pps_runner

- Communication with PostTroll

polar reception |z
cspp_runner
12processor

Other institutes trollcast

aapp_runner

gatherer

trollstalker

nameserver database
File System
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Pytroll doesn’t support [some feature/format]!

DIY

- Tutorials
- Look at the code
- Talk to us for help (slack, mailing list)
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Issues Gist

Sharing your wor

pytroll / satpy @Unwatch~ 4 | % Star 1 ¥Fork 1

<> Code Issues 0 Pull requesis 0 Wiki Pulse Graphs Settings

Talk to uS Python for weather satellite data hitp:/
Github is great

tpy.readthedocs.org/en/latest/ — Edit

feature-yaml

Branch: develop ~ New pull request Create new file  Upload files = Find file | &l A e

|8g davidn-ssec A nit 811823 an
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Pytroll is FOSS =

pytroll / satpy @Unwatch~ 4 | % Star 1 ¥Fork 1

Release early, release often ‘

Python for weather satellite data hitp://satpy.readthedocs.org/en/latest/ — Edit

1,490 commits 2 pranches 0 releases 9 contributors

Packages available on

c n pare eque:
- Pypi
Eranch. develop > New pull request Creaie new file  Upload files  Find file | &1 7 d~
.
- Glthub @ davidh-ssec Add OMPS so2_trm dataset Latest commit 811823 an hour ago

> pip install satpy
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International collaboration

Pytroll Workshops

- SMHI

- DMI

- FMI

- SSEC

- DWD

- MeteoSwiss
-  KNMI

- Met.No
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Pytroll@Slack

Pytroll@Gitub

Martin.Raspaud@smbhi.se


http://pytroll.slack.com
http://pytroll.slack.com
https://github.com/pytroll
https://github.com/pytroll
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Questions ?

- What kinds of applications are you interested in seeing developed?

- What types of data/algorithms are needed for your potential and/or existing
application and information needs?

- Provide information on the actual or potential use of the presented
algorithms/product/application in the context of your organization’s needs.

- Are there particular challenges/shortcomings/unmet needs? Where can things be
made better?

- Are there opportunities for collaboration with other attendees and workshop
leads? (regional applications, data sharing, etc.)

- Discuss scenarios with the broader group to identify innovative ideas, potential
improvements, etc.
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