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1.1 RTH Beijing

CMA assumes the responsibility of RTH in Region II of WMO, collects and exchanges GTS data among
CMA, other RTHs and NMCs in Area of Responsibility via GTS main network (RMDCN), bilateral

dedicated lines as well as Internet.
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1.2 GISC Beijing

CMA is endorsed by WMO in 2011 as one of the WIS GISCs to collect from and disseminate
information to WIS centers in its Area of Responsibility and with the global WMO community, and it
provides a portal with the services of data discovery, data cache and data subscription.
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Beijing was endorsed as the Global Information System Center (GISC)
at the 16th World Meteorological Congress (Cg-16) in May, 2011
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C W

ision and Transition of WIS2.0

WIS 2.0 provides a framework for WMO data sharing in the 21st century, for all WMO members and all
the WMO disciplines in domains to embrace the Earth system approach, enable the WMO unified data
policy, and support the WMO global basic observing network(GBON)
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Rrchitecture of WIS 2.0 — Global Services
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@T Rrchitecture of WIS 2.0 — What is WIS2 in a box?

 WIS2in a box (wis2box) is a Reference Implementation of a WIS2 Node

* Developed as Docker Compose stack using existing Free and Open Source implementations and wis2box-specific
components

* Free Open-Source Software (FOSS) github.com/World-Meteorological-Organization/wis2box
* Designed to be cost-effective and low-barrier to operate
* Currently over 80 WMO-Members are using wis2box to share data on WIS2

Free and Open Source Software Open Standards
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https://github.com/World-Meteorological-Organization/wis2box
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€y WMO Unified data policy

WMO Unified Data Policy, Resolution 1 (Cg-Ext(2021))

International provision and exchange of Earth system data shall follow a ()

2-tier approach: -

@ Members shall provide on a free and unrestricted basis Core data
that is necessary for provision of safety critical services

@ Members should provide the Recommended data that are
required to support Earth system monitoring and prediction

Lists core and recommended data for the following Earth system

disciplines/domains:

. Weather

Climate

Hydrology

Atmospheric Composition

Cryosphere

Oceans

7. Space Weather

WEATHER DLBATE WATLR

Nl WN R

7 types of data are currently exchanged via WIS 2.0, including:

Surface, Upper-air, Oceanographic information, Warnings, Numerical Forecasts, Satellite, and Climate data.



https://library.wmo.int/idurl/4/58009

Topic Hierarchy of Satellite dataset in WIS 2.0

WIS2 uses Topic Hierarchy to replace GTS headers for defining data types.
WMO has reserved over 1,200 topics, including more than 1000 topics of satellite data.

The WIS2 Topic Hierarchy (WTH) is composed of primary topics (levels 1-7) and sub-discipline
specific topics (levels 8 and beyond).

Eg.

origin/a/wis2/cn-cma/data/core/weather/space-based-observations/fy-3e/gnos-2

origin/a/wis2 /kr-kma/data/core/weather/space-based-observations/geo-kompsat-2a/ami

""""""" T T TN S T R T
:"{leﬂllllf'lf sion/system/centre-id/notification-type/data-policy/earth-system-discipline/... |
I- },\ _1:'_;: % ){ data or core or Seven high-level categories [
fived value  © metadlata I‘ECDI]II].:_IIEﬂliEd levels 8 and beyond
¥ ;
origin: data provide
cache: global service
4 v Y g g
origin/ /wisZ/co-cma/data/core/weather/surface-based-observations/svnon

levels 1-7



organizations through WIS 2.0. (by October 21st, 2025)

Satellite Data Collection from WIS 2.0

Currently, 37 types of satellite data have been shared from 7 WMO Members or contributing

.

No. Member centreld_id data-policy Number of types Satellite Name
1 China cn-cma core 1 fy-3e/gnos-2
2 India in-imd core 1 insat-3dr/imager
3 South Korea kr-kma core 1 geo-kompsat-2a/ami
4 Singapore Sg-mss-asmc recommended 1 noaa-20/viirs
5 America us-cimss core 4 noaa-20/cris
6 Hong Kong, China hk-hko core 3 metop-c/mhs
7 France fr-meteofrance core 8 metop-b/amsu-a
38 EUMETSAT int-eumetsat core 18 meteosat-10/seviri
Total Number of Satellite data types 37
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i iscovering and downloading data from WIS 2.0

Find new data by searching one of the Global Discovery Catalogue

* Querythe OGC API endpointover HTTP

Setup an MQTT subscription and use the URL in the WIS2 notification to download the data
* Develop custom code using MQTT clientlibraries or use tools like ‘wis2downloader’

1 dy Searching the Global Discovery Catalogue for
datasets that match my requirements...

WIs 2.0 EE /found the datasets that | need for my use-case! Now | need
p to configure my system to subscribe to a Global Broker for
Global Discovery Hrrpsearch the corresponding MOTT-topic(s)
Catalogue ) subscribe to topic=...
\ Add topic=cache/a/wis2/... -

)

. receive WIS2 notifications
i) WIS2 Node Global Broker
A l - -
download core data
Global Cache -« 5
0
download recommended data




i, Discovering datasets from the WIS2 Global Discovery Catalogue

The Global Discovery Catalogue (GDC) provides cataloguing and discovery capability for WIS2
datasets.

GDC subscribes to and get metadata messages from GBs, and then downloads metadata from the
corresponding GC.

GDC ECCC GDC CMA | GDC DWD

I*I Environment and Environnement et
Climate Change Canada  Changement climatique Canada

Home / Collections / WIS2 discovery metadata / Items Home / Collections / WIS2 discovery metadata / Iltems

WIS2 discovery metadata

+ title description

WIS2 discovery metadata

+ title type  identifier

Global The Global Automatic dataset urnwmo:md:kr-
Deterministic Deterministic Weather kma:surface-based-...
Storm... storm... Stations...
Regional The Regional Hourly dataset urnwmo:md:za-
Deterministic Deterministic synoptic weathersa:xoeh2t
Wave... Wave... observations...
Wildfire Hotspots Upperlevel..  dataset urmwmo:md:hk-
hotspots represent active hko:core.surface-b...
ingested by wild...
s Hourl dataset d

ourly. ataset urnwmo:mdicg-
Operational The Operational . synoptic met:coresurface-b...
Hydrodynamic... Hydrodynamic... S e o observations...

Each Global Discovery Catalogue provides an OGC API endpoint to query records

» Environment and Climate Change Canada, Meteorological Service of Canada: https://wis2-gdc.weather.gc.ca
» China Meteorological Administration: https://gdc.wis.cma.cn

» Deutscher Wetterdienst: https://wis2.dwd.de/gdc



https://wis2-gdc.weather.gc.ca/
https://gdc.wis.cma.cn/
https://wis2.dwd.de/gdc

%) Discovering datasets from the WIS2 Global Discovery Catalogue

Enter “space-based-observations” into the textbox, then can check the metadata through the
portal. There are currently 32 metadata records for satellite data. (by October 21st, 2025)

https://gdc.wis.cma.cn/collections/wis2-discovery-metadata/items

Id I space-based-observations &

id Title Type Keywords Format Links
The landing page of this ser
Check the metadata through the portal. The landing page of this ser

ml

_ i L This document as RDF (JSO
E;?éwwn;;?::‘?k;:fﬁ:;te% NOAA-18 AMSU-A data p wis2-discovery-metadata/it
-obsleruation; ana-l& == rovided by station Hong  dataset DBNet,NOAA-18 AMSU-A  -- pace-based-observations.nt
i - Kong (hkg) This documentas HTML: h

ala overy-metadata/items/urn;

ed-observations.noaa-18.ar
WIS2 discovery metadata:
covery-metadata

geo-kompsat-2a,space-
based-observations,AM

dataset V(Atmospheric MotionV - Notifications: maqtts://ever
ectors),CSR(Clear Sky R

urn:wmo:md:kr-kma:core.
weather.space-based-obs  GK2A Satellite Observati
ervations.geo-kompsat-2 on Data (AMV / CSR)

urn:wmo:md:hk-hko:core. METOP-C MHS data pro
weather.space-based-obs vided by station Hong K dataset DBNet,METOP-C,MHS -- Notifications: maqtts://every
ervations.metop-c.mhs ong (hkg)

I 10/page n 2 3 < > Total 32




Discovering datasets from the WIS2 Global Discovery Catalogue

View the metadata information online and also access the metadata in JSON format.

Home Discovery Metadata Collections
collections > wis2-discovery-metadata > items > Item Fy-3e radio occultation JSON
Item Fy-3e radio occultation
+]
Property Value
| ]
| i urn:wmo:md:cn-cma:data.core.weather.space-based-observations.fy-3e.
gnos-2
s dentifiod urn:wmo:md:cn-cma:data.core.weather.space-based-observations.fy-3e.
gnos-2
title Fy-3e radio occultation
Hacevittion Radio occultation data, up to about 500 events every day from one navig
P ation system, globally distribution, various parameter, various level.
concepts. [object Object]
Leaflet | Map Word @ GS(2022)3124
dieinas scheme: https://github.com/wmo-im/wis2-topic-hierarchy/blob/mai

n/topic-hierarchy/earth-system-discipline/index.csv

href: mqtts://everyone:everyone@wis2node.wis.cma.cn:8883
type: application/json

name’ onrigin/afwic? Ien-cmaldata/rareweather/enara-hacsed-nhcarv

<

Ve

“id": “urniwmoimd:cn—cmaidata. core. weather. space—bazed—obzervations. fy—3e. gnos—2",
“conformsTe”: [

“http:/fwiz. vma. int/zpecwenp/2/conf fcore”,

“http:/fwnr. opengis. net/spec/ogoapi—records—1/1. 0/req/record—core”

,

“type”: “Feature”,

'geometry”: {
“type”: “Polyzon”,
“coordinates”: [

[-180, -901,

[-180, 901,

[180, 90],

[180, -80],

[-180, -80]
1

]
1,
\ “properties”: |

“identifier”: “urn:wmo:md:cn—cma:data. core. weather. space-based-observations. fy—3e. gno=—2",
“title”: “Fy—3e radio occultation”,
“description”: "Radio occultation data, up to ahout 500 events every day from one navigati
“themes": [

{

”cnncepts" =ik

“1d": “satelliteObservation”

i

“gcheme”: “https://github. com/vmo—in/wisZ—topic—hierarchy/blob/main/topic—hierarchy/e:
1
1P
“type”: “dataset”,
“ereated”: "2024-05-06T00:00:0027,
“updated”: “2025-08-18T01:00:0727,

“contacts": [
“addresses”: [

“deliveryPoint™: [
“46 Zhongguancun Nandajie”

1

Get the metadata through the OGC API (urn:wmo:md:cn-cma:data.core.weather.space-based-observations.fy-3e.gnos-2)

Get “urn:wmo:md:cn-cma:data.core.weather.space-based-observations.fy-3e.gnos-2" from GDC CMA:
https://gdc.wis.cma.cn/collections /wis2-discovery-metadata/items/urn:wmo:md:cn-cma:data.core.weather.space-based-observations.[fy-3e.gnos-2?f=json



https://gdc.wis.cma.cn/collections/wis2-discovery-metadata/items/urn:wmo:md:cn-cma:data.core.weather.space-based-observations.fy-3e.gnos-2?f=json

Subscribe Message from Global Broker

Use MQTT-TOOL(MQTT-Explorer) to subscribe Global Broker
Broker of GB CMA: mgqtt://*** 58080855 @gb.wis.cma.cn:1883
Topic Hierachy: origin/a/wis2/#

MQTT Connection  msit/igb wis cma en 188
MQTT Connection qit /g

- T 0 ADD

=  MQTT Explorer Q

gb.wis.cma.cn
¥ origin R N
= Topic 'R
¥ wis2
P de-dwd-gts-to-wis2 (162 topics, 517 messages)

¥ ca-eccc-msc / a! A hk-hko w / t m Il space-based-observations [ m! m
¥ data

¥ core
¥ weather
experimental = {"id": "f02e33e0-1c3d-43b8-95c3-3f78e1
P recommended (1 topic, 268 messages) Value |—‘

P se-smhi (2 topics, 143 messages)
P jp-jma-gts-to-wis2 (1 topic, 233 messages)
P cl-meteochile (1 topic, 1 message)

~ €Eheck the messages that need attention

Ya [
¥ wis2 5 : "id": "24dd518b-e63e-475b-b935-387eb032587c",
P de-dwd-gts-to-wis2 (34 topics. 104 messages) “type": "Feature”,
P ca-eccc-msc (3 topics, 25 1e558085) "canformsTo™: [
P us-cimss (2 topics, 2 messages) "http://wis.wmo.int/spec/wnm/1/conf /core”
¥ hk-hko 1.
¥ data "geometry”: null,
¥ core "properties®: {
¥ weather “data_id": "hk-hko:core.weather.space-based-observations.metop-c.amsu-a/W_cn-HKO-hkg, AMSUA, RARS+METOP@3+hkg_C_VHHH_208256987144714_amsuallc_metop®3_2@258967_1425_35468_ bufr",
¥ space-based-observations "datetime": "2025-09-87700:08:087",
w £ "pubtime": "2025-89-87T14:58:331",
L
“inteprity": {
P jp-jma-gts-to-wis2 (1 topic, 1185 messages) » History o

P se-smhi (1 topic, 3 messages)
P cl-meteochile (1 topic, 3 messages)
P pe-senamhi (1 topic 1essages)




Downloading datasets from the WIS2 — wis2downloader

ano wis2downloader: 3 F Ia S k 9
* Flask-based Python application including MQTT-client —
E * API to manage subscriptions on MQTT-topics pypi.org/project/wis2downloader
S, _l_ S, * Multiple download workers for more efficient data downloading ~ Sourcecode:
=2 « Provides statistics via /metrics endpoint for Prometheus github.com/wmo-im/wis2downloader

Included in wis2box, can also be installed independently: [shisERENEya-NRRRNARPLelo]N sN e TelTy

88 General / wis2downloader dashboard <&

hi+ @ Lastlhour v € o [
Th e m O n ito ri n g S t a C k i n Wi S 2 b O X Wis2-downloader subscriptions Download queue size Files downloaded by file-type, last hour - Data downloaded by file-type, last hour
Topic 4 : 277 0 20 74.3 kB 0.0B 98.9 MB
Coll e CtS a n d Sto re S Wi S 2 downl O ader igin/: 52/zm-zmd/data/core/weather/surface-based-observations/synop
igin/ 2/us-noaa-nws/data/recommended/weather/aviation/metar D ! ) BUFR GRIB - Other ) BUFR GRIB Other

m e t r i C S i n P r 0 m e t h e u S a n d s2/dk-dmi-opendata/data/recommended/weather/prediction/forecast

Successful / Failed downloads per minute
cache/a/wis2/zm-zmd/data/core/weather/surface-based-observations/synop

provides a dashboard for viewing
information about the data
downloaded:

WIS2 downloader logs: ERROR and WARNING

19:55 20:00

Data downloaded per minute



https://pypi.org/project/wis2downloader
https://github.com/wmo-im/wis2downloader

Publishing datasets from the WIS2

» Data can be uploaded to wis2box-incoming in different ways. Optimal solution will depend on
systems used in national sector.

» Output-file in public bucket results in WIS2-notification on MQTT. Use MQTT explorer to see the
WIS2-notifications for your data.

0 WIS2 Node

National Sector

subscribe to topic=...
storage MINIO \
data uploaded . ] HTTP-proxy

bl ~k+  Global Cache
NGiNX

download core data
listen to publish to
incoming- bucket public- bucket MQTT-broker

Ty MOTT s
is2box- ouficet (@) &  Global Broker
/ \WISZbOX management b\‘\sh\N\S?'n ! . = receive WIS2 notifications
pu mosavitto
4 0 apply data-mappings

[ ]
\/ create WIS2-notifications
create WCMP2-records

Options for ingesting data in wis2box:

Manual upload using MinlO Ul: manually create path and upload data, useful for testing data-workflow

Interfaces in wis2box-webapp: manual submission using FM-12 form or manual file upload interface
Scripts: write code to upload data using MinlO client software

Using SFTP protocol: forward data to MinlO SFTP-endpoint
B 0
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@ CMACast - One of the three Billars of GEONETCast

EUMETCast
Europe

As one of the main distribution way of GISC ) -j;ff ‘J,/J
e <& :
Beijing, CMACast, together with GEONETCast > 2 "3

Americas and EUMETCast, contributes |\
together in GEONETCast, is responsible for |
providing local data distribution to Asia and
Oceania, as well as broadcasting and

forwarding data from the Americas and

Europe. 59




CMACast - System updates and upqrades

Since 1998, the system has gradually developed and a total of 4 generations of
systems have been upgraded. At present, its coverage has expanded to Central
Asia, West Asia, the Middle East, and most parts of Africa.

g (2022-now )
. Fourth generation
» Frequency band: C

» Technology: DVB-S2X
> Data: 550GB/day

EUMETCast
Europe
=5 el
& v =

N
\

(2012-2022)
.Third generation
(2006-2012) > Frequency band: C

@ Second generation > Technology: DVB-S2

>  Frequency band: Ku &C > Data: 400GB/day
(1998-2006) » Technology: DVB-S

' First generation > Data: 30GB/day
Frequency band: Ku

)
\

N
\
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CMHCast . High gualit! data Broducts

Data broadcasted by CMACast up to 560GB/day, satellite products account for 54%. CMACast provides
international users with FY2G/H, FY3E, FY4B images and products, broadcasting over 220GB of China

FY series satellite products daily.

12 categories, over 300 real-time meteorological data broadcasted in 108 data channels.

Broadcast

data channel

(108)

J— 0 Warning emergency (2) )

0 Conventional data(1) )
0 Domestic observation data (6) ) — 0 SATE_FY2G_NOM )
0 Numerical prediction (9) ) 0 SATE_FY2G_TROPIC )
[ IR (62 ) | SATE_FY2G_SVS |
0 Provincial data (31) ) 0 SATE FY2G_L2L3 )
| ESateNR=N(3) = SATE_FY2H )
0 Forecast service (6) ) 0 ST TE )
0 Outside the department (7) ) 0 SATE_FYSE_LZ )
| Overseas {4) ) 0 SATE_FY4B_L1 )
() EUMETSAT (2) ) |

— () SATE_FY4B_L2
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@ i Future Plan of GISC Beijing

WIS 2.0:

» As a WIS2 Node, CMA will share all the data currently available on the GTS, including
satellite data, as well as the newly launched Fengyun satellites through WIS2 in the near
future.

» GISC Beijing will be committed to providing stable global services and technical support to

WIS2 centers and users, assisting them in completing the transition from GTS/WIS1 to
WIS2.

CMACast:

» Establish an online service platform for overseas station users and create real-time
communication ways to further enhance the timeliness and effectiveness of services for
international users.

» Develop on-site technical support and training plans for overseas stations, conducting
maintenance inspections and training sessions at 3-4 overseas stations annually to
improve the operational proficiency of local users.

B .. B T T G B B
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