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WMO Information System 2.0 (WIS2.0)

2023: WIS 2.0
Q 1963 02007 o 2021 ... collaborative system of systems using Web-architecture and

i World Weather Watch i WMO Information System i WMO Unified Data Policy  open standards to provide simple, timely and seamless sharing
i i (Wis) i (Core, Recommended) of trusted data and information ...
! ! ' $ Open Standards (OGC, W3C, IETF, ...)

i i * Free and Open Source tooling

| Global Telecommunication ' WMO Reform (Earth System » Data sharing through Web and real-time notifications with

' System (GTS) ' Approach)

publication/subscription (pub/sub) protocols
O 1970s O 2019 * Cloud ready (turn-key solutions, non-hardware specific)
* Web services and APIs

EA g - WIS 2.0 has been designed to address current WIS and GTS issues,
. LO & &{5 to support the WMO Unified Data Policy, and to meet the demand
VV3v - @ * for high data volume, variety, velocity and veracity
P — »-
rer e  * * WIS 2.0 principles:

e Simpler data exchange
{ } \JE)TF:ELODROLOGICAL SCIENCE for ACTION ° Open Standards
ORGANIZATION °
e onea 7o * Cloud-ready solutions
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Whats wrong with the GTS ?

Size limits — WIS2 does not restrict size

CRIS (I1c) Local-Global Brightness Temperature Differences
Band 1 Ch 342 (863.125 cm™?)

° Satelllte data from NOAA Min: -0.000 Max: 0.000 Mean: 0.000 Std: 0.000 Counts: 1680 Rejects: 480

 Too large to share on the GTS
 Only low res data available
« Same with Global NWP

« Same with Global Ensemble
Forecasts

New York: CRIS 5.NPP (56849N0D) 2022-10-17 O7:06:47,
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Difference in K le=5
(at 280 K equivalent temperature)

19502025 (Y
. L -

{agh worLD
\4‘@ METEOROLOGICAL SCIENCE for ACTION

£ ORGANIZATION \ll




Whats wrong with the GTS ?

Indirect Transfers — WIS2 direct end-to-end

GTS
Global Telecommunications System

WMC
World Meteorological Center

RTH
Regional Telecommunications Hub

NMHS
National Met. / Hydrol. Service
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Main Telecommunication Network (MTN)
ein globales, standardisiertes Netzwerk zur Verteilung von Wetterdaten innerhalb der WMO Mitgliedsstaaten
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Whats wrong with the GTS ?

Manual Routing — WIS2 uses subscriptions

[ % \e/ LUNILETIL vieEwED
C
[ Message: ISMD23 LSSW 160000 Size: 29237 Dateftime: 16.12.2020, 00:12:01 Channel: 23:14
C |« Display also descriptors with missing values
[ Descriptor Value Unit Name
BE :bufr.synop.wmo.land.tm307080.wigos, 16.12.2020, 00:00:00
[ +- Bulletin identification
[ +- Report #1: 0-756-0-BIA, 16.12.2020, 00:00:00, BIASCA
- | - Report #2: 0-20000-0-06601, 16.12.2020, 00:00:00, BASEL / BINNINGEN
£ -1 3 01 150 (WIGOS identifier)
[ 001 125 0 Nume ric WIGOS identifie =]
C 001 126 20000 Numeric WIGOS is or Identifier
001 127 0 Nume ric WIGSH ue number

|< 00l 128 06601 CCITT 1AS 05 local identifier (character)
E =1- 3 07 080 (Sequence for representation of synoptic reports from a fixed lanc

] (Surface station identification; time, horizontal and vertical coordi
L 1 004 (Surface station identification)
[ 001001 Numeric WMO block number
2 0 01 002 0 Numeric WMO station number © Wikimedia

001015 ASEL / BINM... CCITT IAS Station or site name
C 002 001 0 Code table Type of station
|.‘ —1- 3 01 011 * (ear, month, day)
N nNnAa NN 207N Yaor Yaor
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Whats wrong with the GTS ?

Weird Headings / Formats — WIS2 is data agnhostic

NOXX02 LSSW 210400 16120

METNO C3821 SMAAOLE M 1614
89002 41491 80804

50 AA 15/09/2021 6 ROME ITALY s 11157 21228

ROME 30/09/2021 E IUDDOS LIIB & s

FM 94-X111 00,06,12,18 16429 S 887//

RADIOSONDE DESCENT DATA

96039:
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Whats wrong with the GTS ?

Bad Metadata — WIS2 enforces good metadata

TNCA11 SATOB bulletin available from EUMS (EUMETSAT - DARMSTADT)

---= The bulletin is coded as SATOB code form:

FM B8 (SATOB, Report of satellite observations of wind, surface temperature, cloud, humidity and radiation) .
(Refer to WMO Mo.306 - Manual on Codes for the definition of WMO international codes)

--== The TMCA11l TTAAII Data Designators decode (2) as:

T1 (T): Satellite data.

Al (C): 180° - 90°E northern hemisphere.

A2 (A): Analysis (00 hour).

(2: Refer to WMO No.386 - Manual on the GTS - Attachment 11.5)

--- Forecast Offset: 00 (hours)

-—--WMO No.9 - Volume C1 'Remarks’ fizld:
CLOUD AMALYSIS, 180 - 90 E NORTHERM HEMISPHERE, SECTION 555; NOTE: FROM METEOSAT 5 (63 DEGREES EAST)

|— @ Synopsis
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WMO Unified Data Policy

Adopted in 2021, this unified policy for the international exchange of Earth

system data reaffirms WMO’s commitment to free and unrestricted exchange of Earth
system data necessary for the provision of services in support of the protection of life a
property and for the well-being of all nations.

International provision and exchange of Earth system data shall follow a 2-tier approach

(1) Members shall provide on a free and unrestricted basis Core data that is necessary
provision of safety critical services

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

Members should provide Recommended data without charge to public research and
educational communities for non-commercial use

Encourages all users of Earth system data to attribute the source of data wherever possible
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Global Cache

A storage providing a
copy of the WMO
Core data from the
NCs/DCPCs to be
accessed by the
users.

* Data will be open to
everyone.

* Some Global Caches
are required
globally for
resilience.

WIS2 Overview

Global Broker

Providing
notifications of all
the data available in
the Global Caches or
in originating
centers.

Users will subscribe
to a Global Broker
to get notifications
of new data to be
downloaded from
Global Caches or
WIS2 node

Global Discovery
Catalogue

It is a discovery
catalogue of data
and services.

* Provides an API to
list the available
data and services

* Harvests metadata
from the WIS2
Nodes.

_ .-~ "data -

Qownlaaﬂfcore

Su bscribes to topics

Discovers

data/services N
Downlads
recommended data
I °
Il 1)
[ ] [ ]
"
Global Monitoring
WIS2 node

Monitoring of data
exchanged in WIS2.

« Centers will provide
metrics in real time

* Global Monitoring
Center will collect
metrics and provide
web accessible maps
and results.

i
SCIENCE for ACTION

1950-2025 ‘l'.

Xy WORLD
/% METEOROLOGICAL
: ORGANIZATION

p




WIS2 Global Service instances

Brazil Global Canada
Global France Discover China
Broker China y Germany
USA Catalogue
China
Global ST Global China
Japan e s
Cache . Monitoring Morocco
Korea
Saudia Arabia
USA/UK
) PR Multiple instances of Global Services hosted by WMO Members
N ¥ ORGANIZATION m'

= No single point of failure
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What is a WIS2 Node ?

e GTS

GTS Compliant interface

Message Switching System

Incoming / Outgoing Interfac

1%}

Internal systems

Defined in the
Manual on the
GTS

Each MSS on the
market provide
different « external »
interfaces

* WIS2

WIS2 Compliant interface

WIS2 Node software

Incoming / Outgoing Interfac

D

Internal systems

Defined in the
Manual on WIS

Depends on the
implementation



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 HTTP
service and sends notifications over MQTT

Global Broker republishes notifications
from all WIS2 Nodes in the network

meclclelele
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WIS2 Node and Global Services
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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:

- MQTT broker: to publish WIS2-notifications for metadata and data
- HTTP storage endpoint: to enable the download of data-files and metadata records

National Sector @ International Sector
| % Global Discovery Global Discovery Catalogues download all valid WCMP2 records from the HTTP-
Catalogue endpoint for notifications on topic=origin/a/wis2/+/metadata

Q

Q(é

N Global Brokers subscribe to topic=origin/a/wis2/<centre-id>/# on the WIS2 Node
N ) MQTT
I @ WIS2-node * Global Broker MQTT broker, and republishes all valid WIS2-notifications
<3 1
Global Caches download data from the HTTP-endpoint for all notifications on

—
- Global Cache topic=origin/a/wis2/+/data/core/#

MQTT topic defined by the WIS2 Topic Hierarchy standard
“u | Discovery Metadata records defined by WCMP2 standard

e xﬂ* WORLD
!&(‘3 J/ METEOROLOGICAL SCIENCE for ACTION

' orcanizarioN . | MQTT payload defined by the WIS2 Notification Message standard




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 Sector International Sector

Global Discovery

Catalogue
Manual
observer v
AWS data Data collection
—  logger — " andprocessing —— (£}, WIS2-node > Global Broker S
system data
1 consumer
—
Server, Cloud — Global Cache
or Satellite External
provider
]:‘?|5(|}2025 ‘Il.
2 .
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WIS2 Nodes and Global Services

Data Publishers operate a WIS2 Node to publish WIS2 Notifications and enable data access over HTTP

Data Consumers find datasets in the Global Discovery Catalogue and subscribe to a Global Broker to receive
WIS2 Notifications

Global Caches ensure highly available, rapid access to core data

National Sector wis 2.0
% Global Discovery HTTP search
Catalogue
& ~
data for publication Dy ,
N receive WIS2 notifications
% > @ WIS2-node Mars 71;‘ Global Broker
A
4. - e
% |

download core data

Global Cache <«

L(((

download recommended data




Datasets in WIS2

A Dataset groups data items into a single, conceptual resource (collection):
* Helps to categorize and make easier to analyze

e Statements about the Dataset (metadata) apply to the entire collection
 The dataset has an identifier (metadata-id) associated to all data items

Hourly synoptic observations from fixed-land stations
(SYNOP) (th-tmd)

] aLw/m

+ | Ve i e L Y Property Value Examples of datasets
=il ) e id urn:wmo:md:th-tmd:synop-hourly ® Synoptlc ObservathnS from flxed-la nd Statlons
o TR . — » Predictions from NWP models
gaSofy, , , , « Archive of daily climate observations
title Hourly synoptic observations from . .
ALy fixed-land stations (SYNOP) (th-tmd) « Real-time water levels and flow (discharge)
[ 0 hods description Thailand synop-hourly
‘ > keywords observations temperature visibility
n:’;‘(|wrv"t/)|:‘|31 precipitation pressure clouds
evaporation radiation wind total
sunshine humidity
Banda'Aceh .. ) nga,’ themes concepts: id: weather

1 Guide to WIS (WMO No. 1061), Vol I, §1.1.4 Why are datasets so important



https://wmo-im.github.io/wis2-guide/guide/wis2-guide-APPROVED.html#_1_1_4_why_are_datasets_so_important

Datasets in WIS2

Datasets provide consistency to facilitate data processing:

* All the data should be of the same type (e.g., observations from weather stations). \ B /

« All the data should have the same license and/or usage conditions. - - ’

* All the data should be subject to the same quality management regime - which may mean that all the data
I is collected or created using the same processes.

* All the data should be encoded in the same way (i.e., using the same data formats and vocabularies).

* All the data should be accessible using the same protocols.

1950-2025 (WY
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1 Guide to WIS (WMO No. 1061), Vol I, §1.1.4 Why are datasets so important



https://wmo-im.github.io/wis2-guide/guide/wis2-guide-APPROVED.html#_1_1_4_why_are_datasets_so_important

Datasets need metadata

» Description/documentation
metadata

* |dentification
* Key words
* Temporal/Spatial Extents
» Data Provider Contact(s)
* Access control mechanism

e Rights and License

Discovery Metadata in WIS2 is defined using WMO Core Metadata Profile 2 (WCMP2)

19502025 (Y
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WIS2 Discovery Metadata (WCMP2)

Link to WCMP2 documentation

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 Publish-Subscribe (Pub/Sub) Model

WIS2 uses a "Publish-Subscribe" (Pub/Sub) model using the MQTT protocol

MQTT is a lightweight, machine to machine network protocol for message queuing service (commonly used for the Internet of Things)

Key concepts of the WIS2 Pub/Sub model are the WIS2 Topic Hierarchy and WIS2 Notification Message

Data producers publish

WIS2 notifications from Data consumers subscribe to
local WIS2 Nodes Global Brokers re-publish WIS2 Global Brokers to receive
Notifications of all WIS2 Nodes WIS2 Notifications

@ zm-zmd broker- @

* global p
I @ tt-trin-met ACIE: H@

2 uk-metoffice :I: globalbrolI;:: /.;
]

@ br-inmet lobalbrok
*go albroker-

@ cn-cma China @ o

@ id-bmkeg tkglobalbroker-

Brazil @
a [

.v.

2

b

i




MQTTExplorer: Connecting to WIS2

Broker host and port
Encryption: TLS or no TLS

Protocol: MQTT or websockets (HTTP)

Credentials: WIS2 Global Brokers use a
default username/password of
everyone/everyone to allow everyone to

subscribe

g’ WORLD
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MQTT Connection

Name .

meteofrance Validate certificate

Protocol Host

matt:// - globalbroker.meteo.fr

Usemame Password

everyone everyone

DELETE @ £X ADVANCED

Encryption (tls)

©®©

() CONNECT




MQTTExplorer: Connecting to WIS2

MQTT client should define one or more topics to subscribe to, following wildcards can be used:

Single-level wildcard represented by plus symbol (+)
e any topic that contains an arbitrary string in place of the wildcard will be matched

Multi-level wildcard represented by hash symbol (#)
* any topic that begins with the pattern before will be matched (must be placed as the last character)

M QTT Connection mgqtt://globalbroker.meteo.fr:8883

QoS (Quality of Service)

Topic 0: “At most once”
origin/a/wis2/br-inmet/data/core/# 1: “At least once” (recommended)
2: “Exactly once”

origin/al/wis2/+/data/core/weather/surface-based-observations/synop




WIS2 Topic Hierarchy (WTH)

Link to WIS2 Topic Hierarchy documentation

WIS2 Topic Hierarchy defines the MQTT channels 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 metadata|data core|recommended P |cryosp | |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 / o
< Data Consumers subscribe
* cache/a/wis2/+/data/core/weather/surface-based-information/synop o ttoa fg:tcgli(f:fg\r{éﬁtz dt(a)tpz:ll(;setts?

<
<

origin/a/wis2/cn-cma/data/core/weather/prediction/forecast/short-range/probabilistic/global /.;
Sub-discipline topics are proposed by domain experts

" 55 o The official WIS2 Topic Hierarchy is available at the WMO Codes Registry:
M%ﬁ%’mm SCECE fraon https://codes.wmo.int/wis/topic-hierarchy
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https://wmo-im.github.io/wis2-topic-hierarchy/standard/wis2-topic-hierarchy-STABLE.html
https://codes.wmo.int/wis/topic-hierarchy

WIS 2.0 Notification Message (WNM)

Link to WIS2 Notification Message documentation

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": "2024-05-21T11:00:00Z",
"pubtime": "2024-05-21T11:30:03Z",
"integrity": {
"method": "sha512",
"value": "nRdTEUalF0i40VIs9k5wiu29/TIMAIsXIVI4pn37YQ3/NeelYShwtt+]EIMwBUJAIg72VVPmXgD+mRjx4eo09Xw=="

|8

"content": {
"encoding": "base64",
“value": "QIVGUgAASAQAABYAACSAAAIAAADL/IQAHEAUVCWAAAAALAAABEMGWx1sAAMMAAATAAANDMxODkwMzAwMDAWMDIzNOUAACAOre...",
"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

WMO Information System 2.0 (WIS2) is the new framework for data sharing
across all WMO domains and disciplines

WIS 2.0

WMO DATA SHARING
_INTHE 21st CENTURY

In WIS2 each WMO Member will directly share and receive data over the internet using
commonly used web protocols without relying on Regional Transport Hubs

Designed to lower the barriers for sharing and receiving data:
e Support the WMO Unified Data Policy and WMO Global Observing Network

I * Make international/regional data sharing simple, effective, and inexpensive
* Ensure “No Member left behind”

WIS 2.0 will gradually replace the Global Telecommunication System (GTS)
GTS-to-WIS2 transition period started in 2025
GTS to be de-commissioned by 2033

\ to enable
WMO Unified Data Policy
and support
19502028 |:' WMO Global Observing Network
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Thank you
Merci
Gracias

e

Cnacunbo

WEATHER CLIMATE WATER

TEMPS CLIMAT EAU

WMO OMM

World Meteorological Organization
Organisation météorologique mondiale



