<P Progress of WGISS Carbon Community Portal
Report to WGISS -50

Goal: To support CEOS Carbon Science Mission by providing easy
discovery of and access to carbon-related data resources in CEOS
member agencies

CEE S CEOS WGISS Carbon Community Portal v
The Objectives: 1) enable carbon community to easily find their s p—— o o
interested data in the CEOS agency collections brokered by both CWIC JCEEEE Collection Search Result (730)
and FedEO; 2) allow searching and accessing data within collections E"’m _ L8.£C0 ND-08 Sil Respiration ot Factons, arbon and Nirogen,Pae, Bl o
using CWIC and FedEO with keywords, spatial and/or temporal o e < e
constraints; and 3) provide common discovery and access of all CWIC EISEEEEN o o) O s ) G g
partner holdings targeting at the CEOS Carbon Community - o e
A Instrument v
Summary of progresses since WGISS-48 in September 2019: o e e
- Public release of CWIC Carbon Portal and subsequent revisions. Current version is [ : - — Wy
Version 1.1 T p—————

i Help v

*  Collected new requirements and inputs from the CEOS and GEOSS carbon science
community and responded to requirements: T i o s i o s

*  Allowed searching of ECV and CDRs with additional filters

. Enabled interoperability with Open Data Cube (ODC)

. Released the white paper (architecture) on portal support to CEOS chair initiative

- Improved performance by server-side proxy and caching, adopting the Accessibility ~ Next steps: Enhances the portal to support new

Insights for Web tool, GCMD hierarchical search requirements from CEOS, GEOSS, and Global Carbon
- Improved accessibility compliant to Web Content Accessibility Guidelines (WCAG) 2.0  Project; Enhances interoperation with Open Data Cube;
«  Explored the possibility of repurposing the portal to support other CEOS initiatives Explores the support to other CEOS Initiatives.

(e.g., coastal initiative)



[ a Summary of Contributions to

CEQOS Carbon Community

Closely collaborate with CEOS Carbon Task
and Global Carbon Project in the development

of the portal to ensure it is useful for the
community

* Collaborators are involved in
» Define requirements
» Design, test, evaluation
* Use in their studies

* Provide feedbacks for refinement and
improvement

* Revisions of the portal was released to CEOS
carbon community for use in July 2019

 The portal has been highlighted in the home
page of the Global Carbon Project with a live
link (See the screen capture right)

» Enabled support to CEOS Chair Initiatives on
Forest Initiative and Open DataCube connection

GLOBALYCARBON
PROJECT

HOME | CARBON ATLAS | CARBON BUDGET | CH, BUDGET | N,0 BUDGET | RECCAP | URBANIZATION | SEARCH

Translate this site

(5 Select Language | V¥

About GCP
Activities

Meetings
Publications
Science

Research Programs
Carbon Neutral
Internet Resources
Site Map

Contact Us

The Global Carbon Project Science Highlights

Carbon Budget 2017
The Global Carbon Project (GCP) integrates knowledge of greenhouse gases
for human activities and the Earth system. Our projects include global budgets
for three dominant greenhouse gases — carbon dioxide, methane, and
nitrous oxide — and complementary efforts in urban, regional, cumulative, and
negative emissions.

-

Carbon Budget 2017

th :
&% International Second State of the M et h dane

SymposiumonNon- &40 Cycle Report Bud g et
CO2 Greenhouse Gases 2016

(SOCCR2)
12-14 June 2019

Methane Budget 2016

N.O
Bgdget

N,O Budget coming soon

website meetings website

More Highlights...

© GCP 2001-2018 Global Carbon Project info@globalcarbonproject.org Disclaimer




e ) Extended summary of Sromm

Milestone 1: Demonstrated CWIC Carbon Portal at WGISS-48, Oct. 9, 2019
Milestone 2: Released the white paper (architecture) on portal support to CEOS chair initiative, Jan. 2020
Milestone 3: Released the version 1.1 of the portal, and deployed it in September 2020
Progresses:
* Testing and evaluation of the released portal
* Collected new requirements and inputs from the carbon science community: Linking Open Data Cube (ODC)

* Analyzed the new requirements and inputs to design the implementation approaches: Testing ODC API and designing metadata
and data exchange interfaces with ODC

* Implemented new requirements: Metadata harvesting at both collection and granule levels

* Analyzed requirements from CEOS and VNSC for supporting the CEOS chair initiative

* Prepared a white paper (architecture) to describe the feasibility and approaches for the portal to support the chair initiative.
* Participated in GEO Week in November to integrate CWIC and the portal with GEOSS.

* Improved performance of server-side proxy and caching logic for fetching contents under the Cross-Origin policy

* Improved the portal accessibility by using the Accessibility Insights for Web tool

* |Improved efficiency by using the IndexedDB provided by web browser

* Appended matching counter at each filter, including GCMD keywords

* Improved performance of hierarchical GCMD keywords filter

* Applied analytics by using the Google Analytics

» Explored the possibility to repurpose the portable to support other CEOS initiative, such as CEOS Coastal Initiative
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* Progress

- Performance improvement - Local =~ SEull s -
Default Map Position N S ettl n g s

Cached CWIC and FedEO N W """ Button

iR Longitude: 0.000 Preset values:
. e
- Zoom-level -— a4
Collections i S
i Subj

: Enable/Disable ——
o Both carbon-related and Full collections !
To Use Local

o Transfer compressed cached metadata [ =“—Tache.

to reduce network traffic f B e
o 15MB -> 2MB for Full CWIC -
o 280MB -> 29MB for Full FedEO
o Changeable to use cached or on-demand e

AUSTRALIA

Searching D) Layers(0) v

# . atalogs »

& Catalogs »

=@ CWIC (3206)
OpenSearch
W Csw

=@ FedEO (34706)

OpenSearch OpenSearch

=l Harvested Ca rbon_ =l rlarll"e-sted
related
T ‘ollactinnc

o Exclude global is truly working s cwc (19

OpenSearch
W CSw

=M FedEO (3243)
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8 gis.csiss.gmu.edu/carbon/cwicport/pages/main.html

* Progress

« User interface improvement -
Filter and keywords tag Ul
interaction

o All selected filters are
shown at the keywords tag

N

Topic »

Kevword Search . (] Exclude
\\ ﬂ _I (] Within R
() sy iE i Chllection Search Result (47)

= usySLEm Laluun
‘ > ’ Atmosphere © I Air Quality @ ) Clear All

Ocean Carbon (47)
ird Physical Retrieval (AIRS+AMSU) 1 degre
ISC =z

thama 7

M Including Non-Carbon

=% Period »

W Yearly
B Manthlv

Daily (47)

W vy

Documentation (html) Data (https) [Documentation (html) Metadata (https) Data

Metadata (hitps) Metadata (hitps) Metadata (https) Documentation (html) Documentation (htt

Documentation (pdf) ICWIC Granule Open Search Descriptor Doct

& Acquisition Type ¥

area
o Keyword tag manipulation

Y Refined Subject v

1k

# Platform ~

i
i

AIRS/Aqua L3 Daily Standard Physical Retrieval (AIRS-only) 1 degree :
(AIRS3STD) at GES DISC =

c1

i

I
!
I

11

#& Instrument ¥

» GCMD Keywords »

Organization: N D/GCDC/GESDISC

Box:

Documentation (html) Data (https) Documentation (html) Metadata (hitps) Data (http

= = Agriculture Documentation (https) Documentation (pdf) |Documentation (pdf) CWIC Granule Open Sea
-

= Atmosphere (47)
‘ &l Aerosols
K™ Air Quality (47)

wml Al T TEe AIRS/Aqua L3 Monthly Standard Physical Retrieval (AIRS-only) 1 degr
= == == V006 (AIRS3STM) at GES DISC &
1l Atmospheric Chemistry = L S

REE ﬁ Identifier: _DISC

&l Atmospheric Chemistry/Carl
&1l Atmospheric Chemistry/Nitrg

ED/ESD/GCDC/GESDISC

Organization

‘------------\

-

’
4



* Progress
» User interface improvement —
Showing Processing Progress
Status Bar R s

A Platform v

A Instrument ¥

o Progress monitoring -
S — - rogress

2 Catalogs v

0 Asynchronous image producing e =T finns

o Do not need to wait the portal
usage until finishing producing

o Can be performed multiple
producing coincidentally

Supported Collection list...




* Progress

« User Preference Setting -
Initial Configuration

o Set default initial Map
Center and Zoom-level

o Selectable default initial
searching engine

o Selectable individual
products as well as Top-
level category

o -individual Map Center and Zoom-

LBA
Ecolo}

U a
a - [HEEE

— Def;

W dara, Brazil =
Latitude: 0.000
Longitude: 0.000 Preset values:

4 ECV

/
r— Default Catalogs ——
cwic FedEO Harvested
O Predefined (Details...)

FLUXNET
CAMS GHG
GFED
GIMMS3g NPP
NCSCD

Initial Searching

Individual predefined

J Do NOT Use Local Cache (CWIC and FedEC

LBA ,
Ecoloy

B - p -
html) Metadata (https) Documentation (pdf)
escriptor Document Product metadata



# Catalogs »

* Progress

Vietnam Open Data Cube Data Cube Visualization

Dataset Viewer [Dataset Definition (Crea

» Support metadata from ODC —
Prototyping with VODC

o Vietham Open Data Cube

o Both Collection and Granule
level

o Totally 39 collections (6 for
Tasks, 33 for products)

0 Supporting additional links

ceos waiss oA New Portal Address

& (< @ gis.csiss.gmu.edu/carbon/mekong/pages/main.html

CEOS WGISS Carbon Co

=@ Predefined (39)
W ECV C U b e

@ C-coMap v

i Help v

m o Totally. 39
Vietham Data =~

=M FedEO

B OpenSearch

Data Cube Visualization Dataset Viewer Dataset Definition Crea
W FLUXNET

B CAMS GHG I I
e Colle

W GIMMS3g NPP

W NCSCD
W HWSD

Vietnam ODC (39)
M Africa Regional DC

Vietnam Open Data Cube Data Cube Visualization Dataset Viewer [Dataset Definition (Crea

alos2_tile_50m_vietnam &

VNéC)

C A Notsecure | giscsiss.gmu.edu/carbon/mekong/pages/main.html

eyword Search Q| e ; N
Granule Search «
2 1 G l )SAT 7, vietnam) o
fo r get (Cloud Cover Image (Custom Mosaic Image Download NelCDF:
i

Details and
Additional
inks

ver imagel (Custom Mosaic image. Downioad NetCDF|
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« White paper on /" [Wewsrmmm N

Metadata Data Data Data o H Tools :
Browser Preview View Modeler i View : Point

CachesFor
Proxy Query
Files]

GeoNetwork =
csw
(Harvested)

Granule Dataset Open Data Cube

produce binary executable

 Architecture Design
following ISO/IEC
10746

L=

Remote Catalog Services

Service Components

Metadata generator
For Vietnam ODC
Discovery, Search, Access Broker, Alert Services,
Workflow Management, Processing Services, Community Catalogue,

User Management, Project Context, Temporary Data Management Linux Server (Ubuntu

I 1
hitect ' '
arcniteciure ! !
r I u r 1 i User Interface 1
1 1
ngm " 1 Anal 1 Invoke Web Searching 1
* Initial version on Dec. !
n I I V r I n n . 1 Images {Web AP1) (Web API} 1
1 1
1,2019 - =
y ! Web Application Server CWIC Catalogue Bfoker, | CWIC OpenSearch |
: WMS Server o TomE) FedEO Catalogue roker:
. (MapServer) Data Access Broke
° Released On Jan 1 4 X CEOS WGISS Carbon Community Portal ) ...l I cwic csw |
. y . System Components Search Refults
Read : N
1 {Collection, Granul?, I FedEO Opensearch I
2020 - — :
: ge:TIFF Invoke anagement L
Shape 4es ’
1 Files 2
I Analyzer for Vietnam
I
1
I
1
]
I
1
\

~
~ The CEOS WGISS Carbon Community Portal for Forest Monitoring Initiative in Mekong

Adaptation of the CEOS WGISS Carbon Community Portal for

the Forest Monitoring Initiative in Mekong - Architecture
Document Identifier: CWwWCCP4Mekong_Architecture_V0.2.0
Release Date: January 14, 2020|
Edition: 0.2.0
Edition Date: January 14, 2020
Responsible Party: General Science and Technology Solutions, Inc.
Audience: Stakeholders of CWCCP project and Forest Monitoring
Initiative (CEOS Chair Initiative)




[ <P Server-side proxy and Cach'

* Function improvement — Improved Web Browser Side

performance of server-side proxy and
CaChlng IOQ'C RE;Ouxgst Requested 6
i ] Content o]
« Transcoding Java version of servlets to Cross-origin o O
i Content S
Rl @) hlgher Proxy and (if missing cache) § o
* Do not fork a process for external tool Cache Management 3 gr
when invoking proxy request (server-side) New Path > "
- 0o
Read Updat
« Efficient cache management, reduced (f hitting cache) (f missimg cache) g :
response time, less memory usage on P~
server-side —— Fork a process E
content

Cache (in File System)

Old Path: Eliminated
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 Stability improvement — Finalizing
version 1.0 of the portal

Deployed Version 1.0 in May 2020
Deployed Version 1.1 in September 2020

Clean up testing codes and console
monitoring logs

Applied JavaScript minifier to deployment
version only — making smaller and clear

[@ CEOS WGISS Carbon Communit, X 4

€« C & giscsiss.gmu.edu/carbon/cwicport/pages/main.html

CEE S CEOS WGISS Carbon Community Po: tal e 11

4 Topic »

Currently Version

-]

QA Es @I Collection Search Result (3738)

W Ecosystem Carbon

W Ocean Carbon

W Mixed-theme Carbon
W Including Non-Carbon

£ Period v

& Acquisition Type v

Y Refined Subject v

A Platform ~

A Instrument v

& GCMD Keywords v

D Layers(0) v +11@
£ Catalogs v

& BaseMap ~

i Hep v

sz Time Waterta

No console log

(except critical

LBA-ECO ND-08 Soil Respiration, Soil Fractions, Carbon and Nitrogen, Para, Brazil

Identifier:
Organizati
Point:
Date:

Data (nips) Documentation (himi) Metadata (htips) (Documentation (pdf)

CWIC Granule Open Search Descriptor Document Product metadata

LBA-ECO CD-06 Isotopic Composition of Carbon Fractions, Amazon Basin River Water
=g

Data (htips) Documentation (himi) Metadata (htips) Documentation (paf)
GWIC Granule Open Search Descriptor Document Product metadata AUSTRALIA

LBA-ECO ND-11 Litter Decomposition, Carbon, and Nitrogen Dynamics in

Agroforestry @
Identifier:

Data (hitps) Documentation (himi) Metadata (htips) (Documentation (pdf)

CWIC Granule Open Search Descriptor Document Product metadata

Minified JavaSCript
Codes
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» Accessibility improvement — Checked
Web Content Accessibility Guideline
(WCAG) 2.1

Checked by using Accessibility Insights
tool (compatible with WCAG 2.1)

o Passed all checklist on FastPass
o Checked in Assessment checklist

o Adjusted higher color contrast ratio at
each text content

o Appended alternative message or title
at each required element

Passed Nu Html Checker (v.Nu) tool

o Checked HTML / CSS validation on
source code level

=

W e

o

[@ CEOS WGISS Carbon Communit, X +

<« C & i

s.csiss.gmu.edu/carbon/cwicport/pages/main.html

Adjust
higher contrast ...

Alternativ -

Carbon Community Portal : R M

o -]

tion, Soil Fractions, Carbon and Nitrogen, Para, Brazil

ons, RIS e River Water A
.
> GCMD Keywords + e sest Alternatlv
0 Layes @ ~ M essa g es S
# Catalogs v e
O Bzl < LBA-ECO ND-11 Litter Decomposition, Carbon, and Nitrogen Dynamics in Tit I -

i Help v

Assessment report
Failed.O e Failed O
on FastPass - On-Assessment
check report
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 Efficiency improvement — Stored pre-
cached datasets into IndexedDB

* Pre-cached datasets are stored Into
client-side storage

» Do not use network traffic for pre-cached
datasets after storing into IndexedDB

+ Keeps up to date each stored dataset
automatically at initial time

(in DevTools)

Select (e )
ViethamOD - .=
C

B = .

£0li.c0.e50. int/open.ch

Totally 39
entries
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P Filter Matching COuME
¥ )

—

A

* Function improvement —-matching

counter at each selected filter Checked Atmospheric

Shows matching counter at the end of Matching count : 248
each selected filter CEE S

# Topic »

Helps end-user to understand how many e —
entries belong to each selected filter = oceamcarven

M Including Non-Carbon

TR X

Shows accumulated count at any upward & perioc - == = Selected

parent filter if a filter is selected = . ===

W Heouly Docur (https) D (pdf) [CWIC Granule O

mentation (htmi) (Data (https) [Documentation (htmi) !

2 Acq

AIRS/Aqua L3 Daily Support Daily Product (AIRS +
5 [ q y Supp y
Y Refi ear Y' = V006 (AIRH3SPD) at GES DISC =

z Identifi C1238517230-GES_D

N Org. ED/ESD/GCDC/GESDISC
s Daily: 229 £ o
A Inst al y. - Date: 02-0

ns -
Documentation (htmi) (Data (https) [Documentation (htmil) 1

> GCMD Keywords « Docur (https) [D: (pdf) CWIC Granule O

D Layers 0) ~ +1lm

e TET AIRS/Aqua L3 Daily Support Product (AIRS-only) 1
& Catalogs » X (AIRS3SPD) at GES DISC =
TET 7272-GES_DISC
=& CWIC (54) P TS 272-G

1
i
1

OpenSearch

- cuar
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 Performance improvement —

CEOS WGISS Carbon Communit, X —+

Improved hierarchical GCMD Only-two  GEMD: keywords are

keywords filter used: yon Commu

"At

A=, Foind

Each keyword is representative of all -
Chlldren keyWOrdS W EmE SN < il ma MERRA-2 tavgM_2d_aer_Nx:

Available Level Assimilation , Aerosol D

When all children keywords are selected, “Aerosols” will be a representative =
the parent keyword will become a

representative keyword
Removes all marginal keywords which

SAFARI 2000 C-130 Aeroso 1
Identifier: C179002942-ORNL_DAAC
rganizati ORNL_DAAC

were reducing performance

Available Level As: slmllat ion, Aerosol D

GES DISC =

https://daac.ornl.gov/gghphics/browse/sdat-tds/720_1_fitpng

. !
All children of “Aerosols” are selected



[ P Demo of Open Data Cube Conneotivity

1/7

» This demonstration is for Connectivity with
Open Data Cube Type the Portal URL

 Demo Scenario: p
- Step 1) go to the portal URL e

ASON

Collection Search Result (8)

17AQ

https://gis.csiss.gmu.edu/carbon/cwicport/

Or
http://cloud.csiss.gmu.edu/carbon/cwicport/

o Both are same service endpoint of the
portal

o Especially for the Africa Region, the
following URL is initially customized
for the region

http://cloud.csiss.gmu.edu/carbon/africa/



https://gis.csiss.gmu.edu/carbon/cwicport/
http://cloud.csiss.gmu.edu/carbon/cwicport/
http://cloud.csiss.gmu.edu/carbon/africa/

2/7

[ 9 Demo of Open Data Cube Connectivity

« Demo Scenario (Cont.): =
« Step 2) Checked “Africa Regional DC” at A= el
Predefined of Catalog filter TN

o Uncheck all other catalogs may be helpful
to reduce total number of matching

datasets Data Cube

» Step 3) Click “Options” button, and set
Spatial and Temporal restrictions Open
o Spatial Range — type West 33.5, , North: - Options |

. : Totally 8
3.0, East: 34.0, South: -3.5 CEOS SearchingyResu|tS

o You can also use Bbox drawing tool or == e =
eoen wor 5 [ =) W CollectQn Search Result (8)

) og

upload a shape file - E=IEA
o Temporal Range — set April 15, 1999to & - = e
Dec. 26, 2016 Spatial and Tempora CI'CkI v
. IIA
o You will get totally 8 Results Constraints il



[ 9 Demo of Open Data Cube Connectivity
3/7

* Demo Scenario (Cont.):
» Step 4) Scroll down and click the title of
“NDBI-NDVI-NDWI” entry Chck

0 You will get totally 6 granule-level g The title of “NDBI-NDVI-
searching result . .

EES
ened

<

C
L
A
A
(4
(-]
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Demo Scenario (Cont.):

» Step 5) Check “Urbanization Query
(LANDSAT 7, Tanzania, Max NDVI

Pixel)” and then click “Retrieve Data”

button

o You will get a dialog box for
“Confirming Retrieve Data”

_FV

Demo of Open Data Cube Connectivity -

4/7

«
CEES CEOS WGISS Carbon Community Portal versn 11

ol -]

& GCMD Keywords v Granule Search Result (6) «

C A Notsecure | giscsiss.gmu.edu/carbon/africa/pages/main.html

A Instrument v

0 Layers0) v ik KISHAP! Recent Pixel, QDS 65) g
Identifer: e e cr
= Catalogs » h k r L
Box. - . . 28
c Urbanization Quer
g9 Che izati uery
mCcsw
=M FedEO |_A e
W OpenSearch quinsidiy ETHIOPIAT
=M Harvested Urbanization Query (LANDSAT _7, tanzania, Max NDVI Pixel) & I/ m; o
66-Scatabelcss ein
oo orc

\ranzania
L~

= Click
Urbanization Query (LANDSAT._
1/ R °
etrieve

M Vietnam ODC
Africa Regional DC (8)

IAffca Regional Data Cube T
@ BaseMap ~ egi Z

i Help ~ Supported Collection list...

<«

C A Notsecure | giscsissgmuedu/carbon/africa;
CEOS WGISS Carbon Community Portal

A Instrument + S af -

& GCMD Keywords v GFar confirming Retrieve Data

x

O Layers © ~ Collection: [ ODCNDVI

= Catalogs ¥
- Area: | USER DEFINED

=m cwic
Opensearch 8B0x: (33535343 TR
W

dGeoTIFE Detai
b Begin Date: [ 19990415

OpenSearch

rvested End Date: [ 20161226 - \,r
csw i
edefined (8) L AOI (GeoISON). fonc orc

c 1

&
e URLs: [ftp1752 5426 T08Tdatacubeloltesolsurbanzation 74ac223-ct
B CAvS GHG

H

0 g e

W NCSCD

W HWSD

8 Vietnam o0C Perod
Africa Regional DC (8)

Download NelCOF
4 GeoTIFF Detai

@single ODaiy ) Weekly

Ignore Cache: 0

Downiosd NelCOF +
@ BaseMap ~

Retreve Data -

i Help v
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[ < Demo of Open Data Cube Connectivityc %2
o/

* Demo Scenario (Cont.):
» Step 6) Review the parameters, and click
“GetFile” button

o You will get a “Retrieve Data File” | 7
dialog box

o After reached the end of the Progress
Bar, you will get an image file link for
downloading

Begin Date: 13950475

Image File Link

etrieve: d GeoTIFF Details
ODCNDVI_USERDEFINED_19990415_20161226.tif L >
- Max: 0.903 No Data: -9999

r | Close Download NetCDF

Bownioad NetCDF

> o

Cancel Job Download NetCDF W h e n

d GeoTIFF Details

o o
uery (LANDSAT_7, tanzania, Most Recent Pixel) o fl nis h e d - Urbani:

SR

d GeoTIFF Details

{5

ery (LANDSAT 7, tanzania, Most Recent Pixel) &
Identifier 540-4125-86ce-10535€121203
Author:

R 06
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« Demo Scenario (Cont.): File name for Statistical
. . loading = Informati
« Step 7) Download the image file and/or dowjiiiding -z Information

.
111 7
C IC aye r ODCNDVI_USERDEFINED_19990415_2018)226|
Min- 0 Mex: 0.903 No Data: -9999

o You will see the file name on the
Layer selector, and the image will be
shown on the base map

FERERYE

ol
TS

o You can see a statistical information
by clicking a button which is on right-
side of the image file name

@ s M
a|o|m|e|m| o] s
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* Demo Scenario (Cont.):
» Step 8) Layer Manipulations

0 You can select a layer by clicking
the name in the Layer menu

o You can recall Get File dialog by
clicking “Download” button in
toolbar . «

o You can change opacity by clicking / T e oo | D)
“Layer Opacity” button T RS T

0 You can see statistical information A
and charts

cccccc




