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Objectives & Members

1. Establishing effective coordination and
partnerships among CEOS agencies offering EO
education and training

» Facilitate education and trainings

= Exploit the cumulative capabilities of CEOS Agencies

= Partner with local & regional partners to increase effectiveness
and decrease duplication

= Focus on user needs for data and capabilities to inform action

2. Working with CEQOS entities to address data
accessibility and use
= Work closely with CEOS entities to increase data accessibility
= Publicize resources, datasets, and software

= Promote the use of dissemination systems to effectively reach
areas that lack consistent internet access

= Organize workshops and training activities to provide individual
and institutional capacity to effectively use EO resources



WGCapD Activities

E-Learning Workshops

Organize free E-Learning courses Organize free training
and webinars for participants workshops for participants
around the globe around the globe

« Webinars: « EO Training Workshops

= Future Data Architecture = SAR trainings

= Sustainable Thematic Training

SDG AWARENESS WEBINAR

Development Goals Workshops
= Forest monitoring
« MOOCs: * Flooding
= Echoes in Space: = Eftc.

Regional Workshops

= GEO - AmeriGEO &
AfriIGEO
= Southeast Asia

Introduction to Radar St
Remote Sensing ‘ if



Jupyter Notebook

Collaboration ?

What is a Jupyter Notebook?

A Jupyter Notebooks allows you to combine J U pyte I

* rich documentation v

 live and adaptable code
e data visualizations

As a tool to share your data analysis with others, collaborate, teach, and
promote reproducible science.

The Jupyter notebook began as an (IPython Notebook), this use of
Python makesit ideal starting point for many people using EO data for
the first time. In addition it currently supports around 40 programming
languages, including Python, R and Julia (Ju-pyt-R)



Why might be this be useful '@\:_
for CEOS CapD W‘A

Lowers barrier to use, Jupyter notebooks can be provided alongside
data in an executable form (Click and Run)

Good starting point for users wishing to improve Python
User able to obtain meaningful result quickly

A lot of freely available training materials to support user and help
Improve python skills

Can be integrated with data cubes and CEOS Analysis Ready Data
Jupyter Lab technologies means they be deployed as a webservice

Jupyter Hub technologies mean they can train large classes (for more
advanced countries)
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Read-only access to Group workspaces also possible as well as read/write to /home . Read/write access to GWSs may follow at a later date
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Load a CCI SST dataset

import netCDF4

o Y

O &g O

Python 3 + Jaspy O

d=netCDF4.Dataset('/neodc/esacci/sst/data/1t/Analysis/L4/v01.1/1991/09/01/19910901120000-ESACCI-L4_GHRSST-SSTdepth-0STIA-GL(

Prepare SST variable for plotting

lat = d['lat"]1[:]
lon = d["lon"][:]
var = d['analysed_sst'][0,:,:]

Load plotting libraries - Cartopy in this case

import matplotlib.pyplot as plt
import cartopy.crs as ccrs

Plot the SST data on world map

fig = plt.figure(figsize=(10, 5))

ax = fig.add_subplot(1,1,1,projection=ccrs.Robinson())
ax.set_global()

ax.stock_img()

ax.plot(-0.@88, 51.53, 'o', transform=ccrs.PlateCarree())
plt.contourf(lon, lat, var, 6@, transform=ccrs.PlateCarree())
ax.coastlines()

plt.show()

Mode: Command &

Ln1, Col1

Cartopy CCl Example.ipynb
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import matplotlib.pyplot as plt
import cartopy.crs as ccrs

Plot the SST data on world map

fig = plt.figure(figsize=(10, 5))

ax = fig.add_subplot(1,1,1,projection=ccrs.Robinson())
ax.set_global()

ax.stock_img()

ax.plot(-0.08, 51.53, 'o', transform=ccrs.PlateCarree())
plt.contourf(lon, lat, var, 60, transform=ccrs.PlateCarree())
ax.coastlines()

plt.show()

Mode: Command &
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Ln1,Col1 Cartopy CClI Example.ipynb



@ Rutherford Appleton Laboratory
JASMIN Service Evolution
Eli Developers d‘. oM users ﬁ

Virtual Research Environments Hisorrevisionst ek

ARC-CE (Jupyter Notebooks, ...) Portals and Services
Web = .
Service s
JASMIN user Sl A3
OPeNDAP for - 00 - g :
Group o] SR s J&TFL
Sci Analysis VM

Workspaces

workload mana@r

ﬂ DASK

Clyster-as-a-Service

OpenStack API
Cloud Portal ’ Developers

CEDA Curated Data Archive Group Workspaces

Managed Environment

National Centre for National Centre for
Atmospheric Science Earth Observation
NATURAL ENVIRONMENT RESEARCH COUNCIL NATURAL ENVIRONMENT RESEARCH COUNCIL




Earth Analytics Interoperability Lab

>
FluxCD HELM
P B

Tiller

LJ OPEN DATA CUBE

Jupyter
WMS

CEOS ODC
Monitoring

Replication
Failover
Scheduling

Compute
Network
Storage



collaboration with WGISS?

Standalone computer notebooks can be supplied alongside the relevant data

o Issue around notebooks breaking due to dependencies on python version and
libraries etc. Quality issues with code and documentation there are lot of
notebooks and a lot rubbish amongst them). Need for CEOS standard and
stamp of approval. Also an issue with large datasets and updates to datasets.

In classroom/institutional setting using Jupyter Hub

o Issue around many of the poorest countries not having this capability and has
same dependency/quality issues as above.

As a centralised web services using a Data Cube (SEO, WGISS?)

o Issues with development overheads, compatibility with atmospheric pollution
data and data cubes, challenges with diverse data from different domains, non
standard ARD. Access to hosted processing and security access.

As different services on data analysis platforms

o Issue with development overheads, capacity and support. Dealing with
diversity has its own overhead. May require catalogue of services and dealing
with many administrations. Different agencies are at different point technically.

Where can they be deployed and what @;‘
A

are the issues ? Why the need for a Owi



Global Challenges Research Fund

National Centre for
Earth Observation N E <
NATURAL ENVIRONMENT RESEARCH COUNCIL

Heiko Balzter | hb91l@leicester.ac.uk| University of Leicester
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Soil moisture estimates for @&'ﬁ

*w rw o 1'E
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Soil moisture (m*m~*)

e Estimates of soil moisture

i Sod moisture comparison for JULES and ESA CCI at (9 1“:::“ over Ghana’ found by

| Ll AR ey combining model
predictions with satellite
A observations.

I * Prototype for larger scale
Rem Africa wide soil moisture

"4 _ dataset.

N L S S A S * Dataset description:

Pinnington, E., Quaife, T., and Black, E.: Impact of
remotely sensed soil moisture and precipitation on
soil moisture prediction in a dataassimilation system
with the JULES land surface model, Hydrol. Earth
Syst. Sci., 22, 2575-2588,
https://doi.org/10.5194/hess-22-2575-2018, 2018.
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LEICESTER Sarh Observation,

The NCEO ODA AGB map is the most detailed
and accurate biomass map for Kenya that has
been produced to date. The accuracy
assessmentfound coefficients of determination
(R?) between 0.64 and 0.90, and root mean
square errors (RMSE)ranging from 35.9t ha' to
65.2t ha

The highest AGB densities are found in the
dense tropical forests with values up to 530 t ha“!
(average 92t ha'). Despite the low levels of
biomass density (average 13t ha), the large
area of wooded grasslandand savannah in
Kenya potentially stores up 58% of the total AGB
in the country
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44 University

Maps of stable and change classes in Kenya ™ o

34 E 36°E 38°E 40°E 42°E

Land cover / land cover change
(2014 - 2017)
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[ B avout as likely as not
I N I ikely

SF SOV SOL SW Floss

National Centre for
Earth Observation

ounca

Classification likelihood

Likelihood scale defined according to IPCC (2010):
» “unlikely”:<0.33
» “about as likely as not” : 0.33-0.66
> “likely”:>0.66

Country statistics 2014-2017 (“likely” classes)

Stable Forest (SF): 4.1%

Stable Other Vegetation (SOV): 53.0%
Stable Other Land (SOL): 17.0%
Stable Water (SW): 2.0%

Forest Loss (Floss): 0.1%

76.2% of the country classified as “likely”, and

23.8% as “about as likely as not”
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> > THE UNIVERSITY of EDINBURGH
= School of GeoSciences

| Kenyan forest C-cycle analysis

The NCEO ODA used the CARDAMOM
model-data fusion framework
combining the latest NCEO created -
Earth Observations based maps of forest
land cover and above ground biomass,
and time varying meteorological
information to create a state-of-the-art
carbon cycle model for forest areas over
Kenya.

Our analysis estimates that for the
period 2015-2017 Kenya’s forests were a
net sink of 11.5 (3.8 / 20.2) TgC/yror 2.1
(0.7 / 3.7) MgC/ha/yr. The areas of
greatest biomass accumulation
(indicated by NPP) are found is the
mangrove forests along the south east
coast and central western areas towards
Lake Victoria
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NPP = Net Primary Productivity,

i.e. photosynthesis less

autotrophic (plant originating)
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National Centre for
Earth Observation

=

Rh = Heterotrophic (non-plant
originating) respiration, result of
soil and litter decomposition
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PM, 5 Emissions Factor (gkg')
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» 30 peat fire plumes sampled in-situ with

FTIR Spectrometer in 2015 across 5 locations
on Kalimantan, Indonesia.

New carbonaceous trace gas emission
factors (CO,, CH,, CO) generated for tropical
peat fires.

New particulate emission factors (PM, 5
and black carbon) generated for tropical peat
fires.

Update emission and fuel consumption
totals generated for 2015 SE Asian peatland

firesq

ING'S
College
LONDON

National Centre for
Earth Observation




» Very high temporalresolution (10

minute) fire radiative power data from g
Himawari geostationary sensor -
produced. -
Emission source maps generated for .

Kalimantan at 2km resolution. Far
higher resolution than in other emission
inventories.
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College i
LONDON D O e
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New ‘Top-Down’ Emission Coefficient

+ 'Top-down’ particulate matter
emission coefficient generated for
surficial peat fires in SE Asia.

* Appropriate for flaming peat fires
this new coefficient has demonstrated
the importance of fire phase when
estimating emissions.
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Survey of Agencies

« CapD targeted datasets
and associated
notebooks

« Key Datasets for CapD
and associated
notebooks

Input of relevant in country
capabilities and needs

Technical discussion at
WGISS 49

Notebook standards and
CEOS endorsement

Discuss |



