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Introduction

Global Space Based Inter-Calibration System (GSICS)  is a consortium of Satellite agencies that have 
come together for monitoring in-orbit satellites , document biases and build algorithms to correct them



GSICS Monitoring Products

https://www.star.nesdis.noaa.gov/smcd/GCC/ProductCatalog.php

• GSICS RAC Product  Notebook
• GSICS  NRT Product Notebook

Metosat, GOES, MTSAT, COMS ISRO and AVHRR Series [ ISCCP, GEO-RING]
Code can read inter-calibration coefficients and use them For correcting 
biases

https://www.star.nesdis.noaa.gov/smcd/GCC/ProductCatalog.php
https://www.star.nesdis.noaa.gov/smcd/GCC/ProductCatalog.php
https://colab.research.google.com/drive/1ENBFgZ1IOgXNw6bS-0X14AshT729yIf2?usp=sharing
https://colab.research.google.com/drive/18SjLpebRKPdEBT_eYuZrEGTQNo82gpn4


GSICS Deliverables

•Hyperspectral Reference Radiance in NetCDF Format by Masaya Takahashi (JMA), Google Colab

•GEO-LEO Intermediate Collocation (Himawari/MTSAT V Hyperspectral) by Masaya Takahashi (JMA)

•SRF for GIRO by Masaya Takahashi (JMA) , Google Colab

•Level 1C Inter-Calibration Tables by Wes Berg(CSU) and Racheal Kroodsma (NASA) Google Colab

IASI Hyperspectral Radiance
Spectral Response Functions

GPMX Tables

http://gsics.atmos.umd.edu/bin/view/Home/LEOnetCDFSourcedataset
https://colab.research.google.com/drive/13Icapoogf0FUkYpfnynFJQm0H68uDNy3
http://gsics.atmos.umd.edu/bin/view/Home/GEOLEOIRCollocationIntermediatedata
http://gsics.atmos.umd.edu/bin/view/Home/SRFnetCDF
https://colab.research.google.com/drive/13Icapoogf0FUkYpfnynFJQm0H68uDNy3
http://gsics.atmos.umd.edu/bin/view/Development/Microwave-Deliverable
https://colab.research.google.com/drive/1Evkk4QpFOYS-d8-q8Ki4b1lb_iOb_E_c


Google Colab for GSICS
GSICS has developed read and inter-comparison tools on Google Colab. This allows us to directly share processing 
code + data+ processing hardware in real-time with WMO member agencies

An instance of code and a python kernel is shared instantly. This enables us to directly use inter- comparision data 
and code and perform validations on the fly.

GSICS Notebooks



Notebook for Comparing Data Sets

GSICS Solar Notebook

Solar spectrum data have wide applications

• It is used to convert measured satellite radiance to reflectance 
• It is used as  upper boundary condition in radiative transfer models 
• Instruments such as GEMS, OMPS  use solar absorption lines for wavelength calibration 
• Also use the Sun for radiometric stability monitoring, which requires a baseline solar spectrum to quantify instrumental changes
• Instruments that monitor radiometric calibration stability relative to the moon indirectly rely on a solar reference spectrum to convert lunar 

radiance to reflectance using, 
• Solar reference spectra also constrain solar irradiance variability models  which climate models use to specify solar forcing of climate

Code can read Solar Data sets from multiple sources and compare them

• SAO2010 Data set
• HELIO 1/2/3 Data Set
• TSIS-1 HSRS

https://colab.research.google.com/drive/1qNGblLhi0JzrTDeQwnr7WxbApGCHYT5H?usp=sharing
https://colab.research.google.com/drive/1qNGblLhi0JzrTDeQwnr7WxbApGCHYT5H?usp=sharing


Notebook for identifying Collocated Pixels 
Simultaneous Nadir Overpass

Image Curtsey : Tim Hewison, EUMETSAT 

Click Notebook here to see 
Convolution Code 
Simultaneous Nadir Overpass

https://colab.research.google.com/drive/1-uDzTyr7k356cwhpwXVp5SrAn_d8N7N8?usp=sharing


Interoperability Platform
We present a python platform that is publicly available and has been created at the University of 
Maryland. This platform consists of the following modules

Capabilities of the interoperability platform
Typhon gives the capability to find collocated observations between any pair of observing systems of the WIGOS system
ARTS Radiative Transfer Model (Buehler, S. A et al 2018) gives the capability to perform Radiative Transfer simulations 
at infrared, microwave, and sub-millimeter wavelengths. ARTS simulations together with observing platform observations give 
ability to differing compare observing platforms
CODA Atmospheric Tool Box gives the ability to read in IASI-x EUMETSAT Polar System (EPS) format data.
Pytroll and Satpy have readers for the AVHRR series, MetOp series, GMES, and JPSS mission satellites on satellites dating back 
to 1979.
Users have also contributed codes to the platform

This platform is currently available upon request on a University of Maryland Server
Docker Files buits can be constructed upon request

Suits  large scale 
reprocessing 
applications



Inter-Operability [GRUAN-GSICS-GNSS]

In-situ 

Data   

Monitoring

GRUAN-GSICS 
Interaction

Satellite 

Sensor  

Monitoring

STAR/SMCD - NPROVS supports 
GSICS Research and Data 
Management Working Groups by 
providing access/analysis of 
collocated satellite and reference 
(GRUAN) in-situ observations …  
0.1 FTE 

Sun, B.; Calbet, X.; Reale, A.; Schroeder, S.; Bali, M.; Smith, R.; Pettey, M. Accuracy of Vaisala RS41 and RS92 Upper Tropospheric Humidity Compared to Satellite Hyperspectral Infrared 
Measurements. Remote Sens. 2021, 13, 173. https://doi.org/10.3390/rs13020173

Inter-Operability code scalable and can compare across heterogenous platforms



Summary more GICS tools
1. Bash script to download GSICS Data http://gsics.atmos.umd.edu/bin/view/Development/DownloadGSICSProducts

2. Series of notebooks to read, view and process GSICS Data and Deliverables from the browser in a collaborative 

ecosystem

• DCC Product notebook

• This notebook reads DCC products and plots and lists them

• GIRO SRF notebook

• GSICS Product RAC notebook and NRT notebook

3. Plotting Tool http://gsics.tools.eumetsat.int/plotter

4. GSICS Product Catalog: https://www.star.nesdis.noaa.gov/smcd/GCC/ProductCatalog.php

5. Tools have been built to achieve platform inter-operability

6. Inter-operability platform ( multiple satellite formats, acquisition platforms) has been established at University of 

Maryland. Containers can be built

7. GSICS Product Status registration: Register here

Members are welcome to use the tools build by GSICS
We are open to your suggestions for building more tools to help you 

http://gsics.atmos.umd.edu/bin/view/Development/DownloadGSICSProducts
https://colab.research.google.com/drive/1AbQklydiBgSk3gWe14FcLBe69HiSciJC
https://colab.research.google.com/drive/13Icapoogf0FUkYpfnynFJQm0H68uDNy3
https://colab.research.google.com/drive/1ENBFgZ1IOgXNw6bS-0X14AshT729yIf2?usp=sharing
https://colab.research.google.com/drive/18SjLpebRKPdEBT_eYuZrEGTQNo82gpn4
http://gsics.tools.eumetsat.int/plotter
https://www.star.nesdis.noaa.gov/smcd/GCC/ProductCatalog.php
https://docs.google.com/spreadsheets/d/1WCSLeawlgvZjzB6GM9pmDlbKMj7CV_tYGqSeT63G4oM/edit?usp=sharing


THANK YOU



Summary of Tools and 
Applications



https://gsics.wmo.int/en/focal-points

GDWG Membership

Affiliation First Name Last Name
CMA Lin Tian
ESA Paolo Castracane
EUMETSAT Simon Elliott
IMD R.K. Giri
IMD/Ministry of Earth 
Sciences Kamaljit Ray (Chair)

ISRO Nitant Dube
JMA Arata Okuyama
KMA Tae-Hyeong OH*
NOAA Manik Bali
ROSHYDROMET Sergey Uspensky
WMO Heikki Pohjola (Secretariat)

mailto:tianl@cma.gov.cn
mailto:paolo.castracane(at)esa.int
mailto:simon.elliott(at)eumetsat.int
mailto:rkgiri_ccs(at)rediffmail.com
mailto:kamal.ray(at)nic.in
mailto:nitant(at)sac.isro.gov.in
https://gsics.wmo.int/en/okuyama.arata(at)met.kishou.go.jp
mailto:manik.bali(at)noaa.gov
mailto:uspenskys@planet.iitp.ru
mailto:hpohjola(at)wmo.int


Action Status  [ 2022 ]

Action ID Action Status

A.GDWG.2022031.8 GDWG to contact GRWG/Tim Hewison to get information on Combing products Ongoing

A.GDWG.20220316..9 GDWG to organize a webmeeting to discuss combined products Closed 

A.GDWG.20220316.1 IMD and ISRO to work on enhancing capabilities of RAPID to use visualize GSICS data Open 

A.GDWG.20220316.2 Discuss with GRWG if reprocessed data should be designated as a GSICS deliverable Open 

A.GDWG.20220316.3 GDWG members to inform GCC about the latest membership Concurrent

A.GDWG.20220316.4 CMA to reveal use of GSICS coefficients in NWP processing Open 

A.GDWG.20220316.5 GDWG to contact GRWG to gather requirements for combined product Closed 

A.GDWG.20220316.6 GSICS members to contact Paolo (ESA) and provide feedback to EVDC Closed 

A.GDWG.20220316.6 GSICS-GDWG(Manik) to work closely with ESA ( Paolo) to integrate GSICS notebooks into the ESA 
metrology notebooks 

Closed 

A.GDWG.20220316.7 IMD/ISRO Cal/Val portal link to be provided to ESA to be included in the CEOS Cal/Val portal Closed 



GDWG Plans for the upcoming year Activities

• GDWG to present a Work Plan at EP 
• GSICS Data working group would continue to support  

the Research Working Group.
• Data Working Group aims to build more web based 

tools and engage the CAL/VAL communities with using 
GSICS Algorithms and Data sets.

• GDWG to support the new class of products planned by 
GRWG



THANK YOU



Reprocessing Dataset: Validation – Microwave instruments
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THANK YOU
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