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■ Developed by Lydie Lavanant at METEO-FRANCE CMS Lannion

■ Cloud detection and characterization at pixel resolution (Cloud 
Mask, Cloud Type...) algorithm for LEO satellite imagers

■ Part of the AAPP package

■ History :
― 1998 maia  AVHRR 
― 2000 maia 2 AVHRR AAPP V 3 
― 2007 maia 3 AVHRR  AAPP V 6 
― 2013 maia 4 VIIRS AAPP V 7.5
― 2015 maia 4.2 VIIRS AAPP V 7.9 (possibility to use GFS as NWP) 
― 2016 maia 4.3 VIIRS AAPP V 7.14
― 2017 maia 4.4 VIIRS AAPP V 7.15 
― 2017 maia 4.5 VIIRS + AVHRR AAPP V 8 
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ATLAS :
SST (min and mean)
surface reflectivity 

surface characteristics

instrument 
SRF

IR thresholds 

NWP :
Ts, T(850,700,500 hPa), 

water vapour content

MAIA

VIIRS (granule)
5  I channels

12  M channels
AVHRR

5 channels

Cloud Mask
Cloud Mask confidence
Cloud Type
Cloud Top Pressure
Cloud Top Temperature

RTTOV

profiles

6S

VIS thresholds

others thresholds

constants

off-line



CSPP/IMAPP USERS'GROUP MEETING 2017 – 27-29 June 2017
MAIA a software package for cloud detection and characterization for VIIRS and AVHRR imagers

MAIA algorithm description

■ Cloud Mask:

― Multispectral threshold technique applied to each pixel
► single channels
► channel combinations
► spatial local variances
► ratio 0.8µ/0/6µ

― For each test : quality Flag => summarized confidence level

■ Cloud Classification:

― 10  cloud categories

― Threshold technique

■ Sea Surface Temperature

■ Cloud Top Pressure and Cloud Top Temperature (with 10.8µ 
corrected from the atmospheric absorption)
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Cloud Top Temperature and Cloud Top Pressure

VIIRS MAIA CloudTopTemperature 20170602 13 :35 VIIRS MAIA CloudTopPressure  20170602 13 :35
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MAIA Usage

■ Register to NWP SAF on https://nwpsaf.eu/site/
■ Software user preferences :  choose AAPP version 8
■ Download and install AAPP (+ data_maia4) (requires hdf5 and ecCodes 

fortran libraries)
■ set your environment
■ VIIRS :

― input : SDR files (in INPUT_DIR)

― run MAIA :
► MAIA4_RUN INPUT_DIR

■ AVHRR :

― input : « aapp » AVHRR level 1B file

― run MAIA :
► AAPP_RUN_NOAA/AAPP_RUN_METOP => avhrr.1b

► MAIA4_RUN_AVHRR avhrr.l1b [output_file]
MAIA4_RUN_AVHRR also accepts metop PFS L0 and PFS L1B format

https://nwpsaf.eu/site/
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MAIA 4 performance (VIIRS)

VIIRS data targets : 5369 targets
between October 2012 and October 2013
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Application to hyper-spectral Sounders : IASI

Mapping AVHRR in IASI foot print with MAIA Cloud Mask

Direct broadcast 
IASI product
with MAIA 3 Cloud Fraction (%)

Global (EUMETCast)
IASI product
Cloud Fraction (%)

SEVIRI Meteosat
Cloud Mask
20160928 1100
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MAIA in IASI FOV

IASI PSF L0AVHRR PFS L0

avhrr l1b (AAPP)

avhCTAVH1B PFS

decom_avhrr_metop 
avhrr_get_vis_coefs

avhrcl

aapp-eps_avhrrl1b

maia2pfs

AVH1B PFS

OPS-LRS

IASI L1C
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This can also be done with CrIS
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What for geostationnary satellites ?

■ NWCSAF GEO software v2016

         http://www.nwcsaf.org/

■ Cloud Products developed at 
METEO-FRANCE CMS 
Lannion

■ Capability to process data from 
other satellites than MSG : 

― HIMAWARI 8-9

― GOES 13,14,15

 

Cloud Type GOES-R  6 June 2017  16:00 UTC
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Summary

■ MAIA is a software package for cloud detection and 
characterization at pixel resolution for LEO satellites NOAA, 
METOP, NPP and future JPSS imagers.

■ AAPP version 8 : MAIA 4.5 for VIIRS and AVHRR/3 
https://nwpsaf.eu/site/software/aapp/

■ AAPP tools enable to compute imager cloud fraction in the 
hyper-spectral instrument FOV (IASI or CrIS)

■ For geotationary satellites: NWCSAF GEO v2016 software 
http://www.nwcsaf.org/

■ SST products: http://www.osi-saf.org/ 

http://www.nwcsaf.org/
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