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WIS2 node and Global Services

Each WMO Member shall implement at least
one WIS2 node to share data in WIS2

A WIS2 node replaces the GTS Message
Switching System

Data and metadata are shared through a WIS2
node

A WIS2 Node shares data via an HTTPS service
and sends notifications to MQTT subscribers

A WIS2 node shares data only with Global
Services
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Sharing data on WIS 2.0

Data
Publishers

NC DCPC

international and Regional
Data Centers (e.g., Ifremer,

National
Meteorological and
Hydrological Services EUMETSAT, ECMWF)
(NMHS) (NWP, Satellite, Ocean,
(SYNOP,TEMP, SHIP...) Climate...)

¢ to publish WIS2 Notifications
+* enable data access over
HTTP/HTTPS

s Ensure discovery metadata
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Three types of Global Services are used to enable the dissemination of data in the WIS2 network

Global

Globally accessible
catalogue storing WIS 2.0
Discovery Metadata
records,

provides an API to
discover datasets

Discovery
Catalogue

WIS 2.0: Global Services

Global
Broker

Sends notifications
of new data to be
downloaded from
Global Caches or
WIS2 nodes

Global
Cache
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Global
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Global
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Multiple instances of the Global
Services are hosted by Members

around the world to ensure resiliency

when one Global Service fails
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What is a WIS2 Node ?

A WIS2 Node replaces the GTS Each WMO Member shall implement
Message Switching System at least one WIS2 Node to share data
in WIS2
How to Set Up a WIS2 Node

Establish Data Sharing & Notification Mechanisms

- Set up an HTTP/HTTPS endpoint for sharing data.

- Configure an MQTT broker for sending notifications.
Create Metadata Records

- Generate WIS2 discovery metadata records for datasets using the WCMP2
standard.

Publish MQTT Notifications

- Send MQTT messages to announce the availability of new metadata records and
data granules.

- Structure the message payload according to the WIS2 Notification Message
standard.

{5y voro Use a topic as defined by the WIS2 Topic Hierarchy.
S cavizron FETgT - Include a URL that allows public internet access to download the data/metadata.
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What is a WIS2 Node ?

The WIS2 Node serves as a gateway between National MET systems and the WIS 2.0 Network
How the data is collected at the source and sent into the WIS2-node is not governed by the WIS2 standard

National Segment r. S International Segment
o” Yo
N~
Manual
observer | WIS2-node
Data collection MQTT broker g
. = roker for sending
- A\INS data and processing —» notifications EE—
ogger system = Enable data access over
HTTP/HTTPS
= Ensure discovery
metadata WIS2 Global
Server, Cloud :
or Satellite |, External Services
provider

Global -

— Global
Discovery * Glo:al ot
Catalogue Broker \
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What is a WIS2 Node ?

A WIS2 node is composed of 2 endpoints that need to be exposed over the public internet:
1. MQTT broker: to publish WIS2-notifications for metadata and data
2. HTTP storage endpoint: to enable the download of data-files and metadata records

Adoption of WMO Standards

1. MQTT topic defined by the WIS2 Topic Hierarchy standard
2. Discovery Metadata records defined by WCMP2 standard

3. MQTT payload defined by the WIS2 Notification Message
standard
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WIS2 Topic Hierarchy (WTH)

WIS2 Topic Hierarchy defines the MQTT topics used in the WIS2 network

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

weather|climate | hydrology|atmospheric-

- composition | cryosphere | ocean | space-weather
origin|cache metadataldata core[recommended “°™'P |cryosphere| |sp

channel/version/wis2/centre-id/resource-type/data-policy/earth-system-domain/subcategory/..

origin/a/wis2/hk-hko-swic/data/core/weather/advisories-warnings

@

4 Data Consumers subscribe
* cache/a/wis2/+/data/core/weather/surface-based-information/synop /. ) ttoa fg:tcgli(f:f;/\r{éﬁtz dt(a)tpz:llcssetts?
origin/a/cn-cma/data/core/weather/prediction/forecast/short-range/probabilistic/global /.:

The sub-discipline topics are proposed by domain experts
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The official WMO Topic Hierarchy is available at https://codes.wmo.int/wis/topic-hierarchy



https://codes.wmo.int/wis/topic-hierarchy

WIS 2.0 Notification Message (WNM)

Link to WIS2 Notification Message

WIS2 Notification Message Encoding defines the payload of a WIS2 notification

{ "id": "1e2ee0a2-6b86-4bb4-9b20-11a8c5d1516b",
“type": "Feature",
"version": "v04",
"geometry": {"coordinates": [-43.64827, -18.23105, 1359],"type": "Point"},
"properties": {
"data_id": "br-inmet/data/core/weather/surface-based-observations/synop/WIGOS_0-76-0-3121605000000209 20240521T110000",
"datetime": "2024-05-21T711:00:00Z",
"pubtime": "2024-05-21T11:30:03Z",
"integrity": {
"method": "sha512",
"value": "nRdTEUalF0i40VIs9k5wiu29/TIMAIsXIVI4pn37YQ3/NeelY9hwtt+]EIMwBuUJAIg72VVPmMXgD+mRjx4eo09Xw=="

|8

"content": {
"encoding": "base64",
“value": "QIVGUgAASAQAABYAACSAAAIAAAL/IQAH6AUVCWAAAAALAAABEMGWx1sAAMMAAATAAANDMxODkwMzAWMDAWMDIZNOUAACAOre...",
"size": 240

}

|8
links™ [{ “links” should contain a “canonical” link to download data

"rel": "canonical",

"type": "application/x-bufr",

"href": "http://wis2node.example/data//WIGOS_0-76-0-3121605000000209 20240521T110000.bufr4",
"length": 240

1


https://wmo-im.github.io/wis2-notification-message/standard/wis2-notification-message-STABLE.html

WIS2 Discovery Metadata (WCMP2)

Link to WCMP2
The WMO Core Metadata Profile 2 (WCMP2) defines the content of Discovery Metadata records in WIS2

The Global Discovery Catalogue caches WCMP2 records and enables search for datasets using an API

"id": "urn:wmo:md:mw-mw_met_centre:surface-weather-observations",
"conformsTo": [ http://wis.wmo.int/spec/wcmp/2/conf/core ],
"type": "Feature",
"properties": {
"type": "dataset",
"title": "Surface weather observations from Malawi",
"description": "Surface weather observations from Malawi",
"keywords": [ "surface weather", "temperature", "observations"],
"themes": [ { "concepts": [ { "id": "weather"} ],
"scheme": "https://codes.wmo.int/wis/topic-hierarchy/earth-system-discipline"}],
"created": "2024-03-29T00:00:00Z",
"updated": "2024-05-19T15:08:072",
"wmo:dataPolicy": "core”,
“contacts”: [..]
b
"time": { "interval": [ "2021-11-29", ".."],"resolution": "P1H"},

"links™: [{ The "channel" indicates the WIS2 topic
"href": "mqtt://everyone:everyone@wis2node.example:1883", for data publications
"type": "application/json",

"rel": "items",
"title": "WIS2 notifications for surface weather observations from Malawi ",

"channel": "origin/a/wis2/mw-mw_met_centre/data/core/weather/surface-based-observations/synop"

1}



https://wmo-im.github.io/wcmp2/standard/wcmp2-STABLE.html

WIS2 Iin a nutshell

 Global Services to enable the dissemination of data:
« Global Discovery Catalogue
 Global Cache
 Global Broker

d WMO Members share data using a WIS2 Node:

« HTTP endpoint to enable data access
I -  MQTT endpoint to publish WIS2-notifications

d WIS2 standards to define:
 Discovery Metadata (WCMP2)
« Payload of WIS2 notification Message (WNM)
« WIS2 Topic Hierarchy (WTH)




WIS2 Implementation Plan




WIS2 Implementation plan

) @ ) @ . HERE 7
. . 1 O 1 O
m Pilot Phase ﬁPre-operatlonal & Operational | 8 i; g
O O O ” N Il N
N N N I i
Pilot Global Broker Pre-oper Global Brokers Global Brokers operational ii :Oan%fers ii ::t):ways
H migrated to H and GTS
I

Pilot Global Cache

Pre-oper Global Caches

Global Caches operational

WIS 2.0 I transmission

Disc:\irt):yG(!::’aallogue Pre-ope:(-:g:::;ag]u[;iscovery Global Dci':t::r\::;-oyn(;al:talogue ii ii
I
F I
P Y VY y v v vy ¥ S R
A A A A A A A A A
Q1 Q2 Q3 Q1 Q2 Q3

Workshops and training

* WIS 2.0 Tech- Reg approved
* Guidelines for WIS 2.0
implementation published

NCs/DCPCs may stop GTS functions if migrated to WIS2
GISCs contributing to Global Services may stop WIS1

* Technical guidance in Guide to WIS .
* Report on WIS2 progress °
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WIS2 Global Services + services during transition period

L5555

Brazil China
China Germany
France Japan
)
* Global Broker | jga wmmg  ClobalCache | popyplic of Korea
USA/UK
Saudi Arabia
Canada China
Global :
% Discovery China |I|l Global Monitor | Morocco
Catalogue Germany
Germany China
GTS-WIS2 Gateway WIS2-GTS Gateway
Japan to be ready by May 2025 | UK




WI 82 N O d eS Update: 10 April 2025

"g WIS2 Node (National Centres)- 66 Nodes+

WIS2 Node (DCPC)

Algeria

Anguilla

Antigua and Barbuda
Argentina

Bahamas

Barbados

Belarus

Belize
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Brazil

10.British Virgin Islands
11.Bulgaria

12.Burkina Faso
13.Cameroon
14.Canada

15.Cayman Islands
16.Chad

17.China

18.Chile

19.Congo

20.Cuba

21.Curacao and Sint Maarten
22.Cyprus

Denmark
Dominica
Eswatini
France
Germany
Grenada
Guinea

Guyana
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Hong Kong, China
10.India
11.Indonesia

12.Iran
Republic of)

(Islamic

13.Israel

14.Italy
15.Jamaica
16.Japan
17.Kazakhstan
18.Kenya

19.Libya (State of)
20.Malaysia
21.Morocco

. Montserrat
Namibia

New Zealand
Nigeria

Poland

Republic of Korea
Russian Federation
Saudi Arabia
Singapore
10.South Africa
11.South Sudan
12.St. Kitts and Nevis

13.St. Vincent and the
Grenadines

14.Sweden
15.Trinidad and Tobago

16.Turks and Caicos
Islands

17.United Kingdom
18.USA
19.Uruguay
20.Zambia
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EUMETSAT
ECMWF
EUMETNET
ASMC, Singapore

WIS2 Node (Other)

« SCRIPPS, USA (Buoys)
« CAP SWIC, Hong Kong, China
« Uncrewed Aircraft Systems (UAS)




Transition from WIS/GTS to WIS2.0

WIS2

2023 2024 2025

WIS 2.0 Pilot phase

Transition period: the WIS2-to-GTS and GTS-to-WIS2
gateways ensure data is available in both GTS and WIS2

Pre-operational phase Transition

Stop GTS




Provisions for Transition WIS1/GTS to WIS2

https./library.wmo.int/idurl/4/69050

Provisions for the Transition from the
WMO Information System (WIS) 1.0 and

. Introduction

Principles

. Temporary Global Services

. Stopping a Message Switching
System

Management of WIS1 and GTS
. Management of WIS Centers

. References

Global Telecommunication System to
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https://library.wmo.int/idurl/4/69050

Principles

Principle 1. Each National Meteorological and Hydrological Service (NMHS) will
be able to make the migration during the agreed period 2025-2030

Provisions for the Transition from the
WMO Information System (WIS) 1.0 and
Global Telecommunication System to
WIS 2.0

Principle 2: No GTS data loss during the transition:

The WIS2-to-GTS and GTS-to-WIS2 gateways ensure that data sent on the GTS can be
received by a site having migrated to WIS2, and data sent on WIS2 can be received by a
site still on the GTS

Principle 3: Each WIS centre will decide when to decommission WIS1 and GTS:
Decommissioning of GTS/WIS1 services is the decision of each National Centres (NC)
/DCPC/GISC when they consider that the migration is complete for them and their users

Principle 4. New data (such as from the Global Basic Observing Network
(GBON), or related to climate, hydrology and the cryosphere) will be exchanged
solely on WIS2



GTS-to-WIS2 gateway

‘;Iz: Global Broker

origin/a/wis2/centre-id/data/[core|[recommended]/T1/T2/A1/A2/ii/CCCC

Purpose of GTS to WIS2 gateway

The purpose of the GTS to WIS2 gateway is to GTS data
enable members who have migrated to WIS2

and have stopped their GTS systems to

continue receiving GTS data from WIS2.

de-dwd-gts-to-
wis2

jp-jma-gts-to-wis2

GTS-to-WIS2 gateways
publish WIS2-notifications for
GTS-data using a topic
defined by the GTS headers

WIS2 data
consumer



WIS2-to-GTS gateway

Purpose of WIS2 to GTS gateway

The purpose of this gateway is to enable GTS
members who have not yet migrated to WIS2 to
continue to receive GTS data from GTS members
who have migrated to WIS2 and stopped their GTS
systems.

Note: Only data that have been already published in

gf GTS are concerned by this gateway, New data will be
= available only on WIS2.

‘;I;' Global Broker «—2udish WiS2: A WIS2-node

notifications

"ttaaii": “ISMDO01",
"cccc": “LIBB"

To enable the WIS2-to-GTS Gateway to republish
data on the GTS, WIS2-nodes are required to add
additional information in the message properties:

"properties": {

"gtS": {
"ttaaii": "FTAE31",
"cccc": "VTBB™

}
}

WIS2 Data Publishers adding GTS headers to
their WIS2-notifications can stop the
transmission of this data on GTS



The role of RTHs during the transition phase

Provisions for the Transition from the
WMO Information System (WIS) 1.0 and

Global Telecommunication System to
WIS 2.0

5.1.2 Regional Telecommunication Hubs

Regional Telecommunication Hubs (RTHs) shall keep their MSS operational and
continue to publish data collecting the bulletins from their associated NMCs and
transmitting them in the appropriate form on the MTN, either directly or through the
appropriate WMC/RTH in GTS until all Members in their area of responsibility migrate
from GTS to WIS2.

When RTHs have migrated to WIS2 and all Members in their area of responsibility
have migrated to WIS2, RTHs may decide to turn off their MSS. In this case, they
should contact the WMO Secretariat to switch off their MSS in a coordinated manner.
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Stopping a Message Switching System

Provisions for the Transition from the
WMO Information System (WIS) 1.0 and
Global Telecommunication System to

WIS 2.0 WMO Secretariat WIS Centre GISC

My organization would like to stop its MSS.

T
1
I
|
I

L

Centre is running a WI52 Node and has migrated
operations (sending and receiving data) to WIS2.

OK. Let me inform your GISC. :
»'

»
I

&
]
£
3
<
3

B
E
g
3

|

Centre is ready Lo:switch off its MSS.
Can you check if everything is correct?
L

L J

WORLD
METEOROLOGICAL
ORGANIZATION

WMO-No. 1323

transition specifications?

|
: Can we check your compliance with the
I

-
-+

GISC must verify that Centre will publish ex-GTS data
using the agreed procedure.

I 1
1 Can you publish some test messages including 1
: the additional properties? !
I 1

a
-

By using a test MQTT client, the GISC can verify that the
WI52 Notification Message is correct. It must include
the additional properties (CCCC and TTAAII).

" Done 1

4

: In the message, there is TTAAII and CCCC,
. can you confirm the data was sent with these
I headers on the GTS?

Yes

A J

WMO Secretariat.

1
I
L
I
: Everything is correct. Let me inform
I
|
A

The Centre must now wait for WMO Secretariat
confirmation that eveerything is ready.




Thank you
| S

wmo.int
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