
ET-CDMS User Story Analysis

Data Ingest and Extract

Related Climate Data Policy

3.1.1 Commitments3.1.1.2 WMO Technical Regulations

WMO No. 8, Guide to Meteorological 
Instruments and Methods of Observations

WMO No. 100, Guide to Climatological 
Practices

WMO No. 306, Manual on Codes

WMO No. 1060, Manual on WIS

3.1.2 Sustainability
3.1.2.3 Data Custodian

3.1.2.4 Access to data

3.1.3 Intellectual Property

3.1.3.1 Data licensing

3.1.3.2 Access constraints

3.1.3.3 Usage constraints

3.1.3.4 Copyright

3.1.3.5 Attribution

3.1.5 Third Party Data

3.1.5.1 Crowd sourced

3.1.5.2 Other Agency

3.1.5.3 Commercial

3.1.6 Climatological Policy

3.1.6.1 Climate Metadata

3.1.6.2 Data lineage traceability

3.1.6.5 Sensor or station change

3.1.6.6 Quality assurance

3.2.1 Data governance
3.2.1.1 Controlled access to data and systems

3.2.1.2 Approval process for new data types

what

ingest and extract data

according to business rules rules to use

what logging  process is used defined in CDMS Configuration
what is logged?

what log priorities are used

issues

who to send automated messages to if an 
issue is detected

defined in CDMS Configuration

alarm level

observations metadata

if there is no observations metadata for this 
sensor or station

send message to nominated person

initiate reminder process until observations 
metadata is imported or created

if this is data that is to be imported from 
another CDMS

ensure that observations metadata is also 
imported

if phenomena is not appropriate given current 
observations metadata send message to nominated person

if first ingest for sensor or station send message to nominated person
record data Intellectual Property

data source

NMHS

other agency

volunteered

commercial

data licensing

copyright

constraints on use of data

Access constraints

attribution

record observations metadata

if a record for this sensor, phenomena and 
time period already exists in database

by default
deny update

log

Allow update if

specific priority rules allow
e.g.

if METAR message in DB
temp recorded at degree precision

Allow override by SYNOP temp recorded at 0.1 degree precision

manual key entry override during a QA 
process

to override data ingested from duplicate data 
flows of lower priority e.g. data from local AWS preferred over same data from same AWS via 

GTS

defined in CDMS Configuration

authorised by senior Climate Data Manager
e.g. to fix errors caused by faulty software

therefore an override is required

however

changes must be logged

provenance must be recorded

must allow for point-in-time recovery of 
previous records

if multiple sensors per phenomena, per station

record and maintain the values for each 
sensor

establish rule to select the 'official' observation 
for that time period for that station

defined in WIGOS Observations Metadata 
record for that station

ingest schedules

to be included in CDM>Quality Control>Data 
Monitoring has a scheduled ingest been missed?

yes
log

attempt automated re-ingest if fails notify climate data manager

no has expected data been ingested

can this ingest be automatically restarted
what mechanism is used to record the status
of the ingest to support automated self 
recovery

defined in CDMS Configuration

the CDMS must establish, maintain and 
manage a time-series

of observations allowing multiple sensors per the same 
phenomena per station

ensure that the official record for that 
phenomena for that station is updated in 
accordance with CDMS configuration

if existing sensor

add to existing observation segment for the 
ingested sensor

as per WIGOS Observations Metadata

as defined in CDMS configuration

else create new segment log

notify Climate Data Manager

add to CDMS configuration tables for that 
station

observations metadata

gridded data

vector data

therefore
initial ingests must establish the time series

subsequent ingests must add to and maintain the time series

allow for bulk import of data import or export of all data in another CDMS

if available
use the Climate Observations Application 
Schema to transfer observations data, 
metadata and data provenance according to 
the well defined conceptual model

else allow for a mapping of imported CDMS 
concepts to host CDMS concepts

NB:
Legacy systems called 'CDMS' may maintain 
their climate observations data in RDBMS, or 
in a spreadsheet, or in a set of ascii files

ensure that
in addition to the observation results that 
related Observations, Discovery and Data 
Provenance metadata is also imported

archival ensure that all ingested or imported data is 
archived for future reference if required

security as defined in CDMS Governance>Controlled 
access to data and systems

does this user have privileges to ingest the 
record

does this user have privileges to extract the 
requested data

what information is required to support a future 
audit

Quality Assurance

what quality flagging system and quality flag to 
assign to the record

WMO Quality

in accordance with Climate Data 
Management>Observations Quality 
Assessment

multiple tiers of quality
from raw obs to homogenised data

what quality is the record being ingested

need to define
see BUFR 0-33

see WIGOS Metadata Definition Category 8 Data Quality

if required local NMHS quality flag as well

allow for multiple quality flagging systems

new observation assign initial Quality flag(s)

imported observation
respect and record the original Quality Flag

assign corresponding WMO Quality Flag

data provenance

what data provenance information is required?

what was changed

what was done to change it

when was it changed

what was it derived from

why was it changed

who/what changed it

who did they act on behalf of

who authorised the change

per file

per observation (i.e. per phenomena)

An observation is an act that results in the 
estimation of the value of a feature property, 
and involves application of a specified 
procedure, such as a sensor, instrument, 
algorithm or process chain. The procedure 
may be applied in-situ, remotely, or ex-situ 
with respect to the sampling location.

per record

when is provenance required? for any change, e.g.

on initial ingest

if data is modified

revised data values are also required to 
support point-in-time recovery

technical issues

database and data model does not cater for 
requested phenomena

software cannot read requested data

ingest of record abandoned before completion

insufficient disk space to store data

which record abbreviations can be corrected 
on ingest

i.e. abbreviated according to local observing 
practices

defined in CDMS Configuration

needs clarification

how and where is the original file stored once 
data is ingested

i.e. where is the record archived?

defined in CDMS Configuration

what data formats are suitable for long term 
archival defined in CDMS Configuration

spatial if coordinates are not constrained by a Spatial 
Reference System

how to handle

logged

raise exception

refer to Climate Data Manager

Discovery metadata Discovery Metadata is maintained on a per 
dataset basis

if ingest is of a dataset, then Discovery 
Metadata is required if Discovery Metadata does not exist how to handle

logged

raise exception

refer to Climate Data Manager monitor

Automated

scheduler

allow for sheduled, automated ingest tasks

define schedule

defined in CDMS Configuration

tasks

ingests
WIS tasks scheduled download of required data

observations

extractions as WMO Data Products e.g.

BUFR

GRIB

World Weather Record

CLIMAT

include validation capability e.g. corrupted messages

other

CDMS Monitoring see below

Any computation, decoding, etc post-ingest 
processing tasks required

consistent algorithms required for many 
components

e.g. 5.2.3.3 Computation

decoding of input data

relative humidity

others

daily mean, max, min

monthly data

long term averages/extremes

normals

also for post ingest processing

also key entry

5.1.1.8

Transforming codes into formats more suitable 
for the destination climate database

Correcting records that have been abbreviated 
in accordance with accepted local observation 
practice

rationalise this section with what is now in 
Climate Analysis mind map

see Climate Data Analysis components

if task failed action as per configuration for that task default facilitate automated rerun of scheduled task, 
should the task fail

CDMS monitoring

monitor system status key service status

databases

available disk space

AMSS

network availability

mail servers

etc

Internet access

data flows

security

notify failures

monitor task status as per Status Log below

monitor Observation Network status as per
CDM>Network Monitoring

CDM>Data Monitoring

Data Formats

WMO formats

TAC
(Traditional Alphanumeric Codes)

SYNOP

CREX

TEMP

SHIP

METAR

other

Volume A

TDCF
(Table Driven Codes Format)

BUFFR

SYNOP

CREX

TEMP

SHIP

METAR

other

GRIB

WMO formal data products

CLIMAT

World Weather Records

aeronautical
weather reports

climatology

other as appropriate for the context of the data e.g.
climatological standard normals provided that data for required standard 

periods exist in climate database

climate change indices

spatial data

vector data a range of spatial formats including

GML

OGC Geopackage

vendor

PostGIS

ESRI file geodatabase

MapInfo TAB

shape

must ensure Spatial reference system is appropriately 
defined

raster data a range of spatial formats including

CF-netCDF

HDF

GeoTIFF

vendor

ArcInfo Ascii

Erdas Imagine .img

ERMapper .ers

similar

historical formats Data Rescue

typically as a scanned image format see miscellaneous section below

CDMS

Clicom DataEase

Climsoft MSAccess

other

Climate Metadata

WIGOS Observations Metadata

Discovery Metadata

Data Provenance Metadata

new Data Intellectual Property e.g. need to allow for 3rd Party Data

emerging formats

XML GML Application Schema

METCE

WaterML 2

IWXXM

WIGOS Observation Metadata

future Climate Obs

JSON

constrained by an application schema? when available

GeoJSON

CoverageJSON

JSON Schema

CF-netCDF

RDF

CDMS

CLiDE

ClimSoft

MCH

CliSys

Clicom

emerging Open-CDMS

Clidata

Cliware

CLDB

Messir-Clim

NMHS Developed

2012 CDMS Survey indicate that 50% NMHS 
have developed their own CDMS capability

BoM
ADAM

eADAM

MeteoFrance BDClim

UK MetOffice

other
ascii files

spreadsheets

South America RCC CRC-SAS

miscellaneous

image

tiff

jpg

png

etc

documents PDF

AWS no consistent format
binary

ascii

Tabular
SQL

various RDBMS

ASCII CSV

spreadsheet MSExcel

Status Log statistics

ingest stats into Climate Database

record current job status

running log during ingest for each sensor
to support automated recovery

last successful observation ingested

type of task
per Ingest stream (data flow)

AWS

AMSS

DCP

per station, per sensor

per Observation Network

other

Overall status per phenomena

nExpected

nActual

Last successful run

different timeperiods

number successful

number failed

other

extract stats

warning and error messages

to be available via status Web Page(s)

Transform convert data from one format to another all data formats defined above (and more)

Revision Denis and Bruce Nov 2016

whoClimate Data Managereither
automated

manualdelegated authority

where

whenon an ongoing basis

why

to maintain the climate recordload data

extract data into approved formats

transform between formats

how

User Stories

Data Ingest and Extract

A Climate Data Manager requires functionality to ingest climate data into the Climate Database and when required to extract that data.
Data Ingests operate in accordance with defined Business Rules and may be run either manually, or as scheduled tasks with support for automated, self-recovery.
Each data ingest has functionality to:
•    ingest a range of data types, including WMO Traditional Alphanumeric Format and Table Driven Code Format; Automated Weather Station observations; spatial data; and a range of 
historical and emerging data types.
•    address a range of Intellectual Property, Data Provenance, Observations Metadata and related issues.
•    where appropriate, perform limited Quality Management Consistency Checks on each message and define the initial quality assurance flag for each record based on that assessment.
•    import atmospheric climate observations data and observations metadata from selected Climate Data Management Systems.
Functionality is also required to:
•    transform data from one data type to another
extract climate data into defined WMO Data Products and also into a limited subset of other data types, dependent on the context of the data

from Radim and Rashid

The data administrator need ingest the new format of data (outputs from AWS operated by third-part).  User 
prepares the description of new format and new metadata. Data administrator defines the interface between new 
format and CDMS, new job and runs ingest.
The user requires to:
•    ingest predefined data (AMSS, DCP, AWS, WIS, WIGOS, others)
•    use some simple type of format to be ingested into CDMS
•    transform complex format to simple one
•    logging the ingest processes automatically
•    analyze log file – metadata is not defined for data
•    prepare the predefined data products (CLIMATE, WWR, normal, climate change indices, others)
•    export data
•    present data as maps, graphs, … (see section 7)

Data ingest and data extraction provides to user tools for import and export data to/from CDMS. The system 
follows the rules defined by NMHSs, WMO or by other authorities (business rules).

individual components

WMO Messages

Business Rules

A climate researcher publishes a paper citing that last year was
the hottest on record. The paper contains a reference to the
data that was used in the analysis. A reviewer is able to find
which gridded data, derived observations data, ‘raw’
observations data and associated observations metadata were
used by the researcher by reviewing data provenance records.
The reviewer is able to download all relevant data that conforms
to the WMO climate observations application schema, with a
known structure and semantics. The reviewer is able to
undertake their own review to assess the validity of the
researcher’s claim.

Automated with self-recovery

Status log

vector

Raster

Other formats

An NMHS wishes to archive its Observations Data and
Observations metadata in a neutral format and to migrate the
data from one CDMS to another. It needs to retain as much of
the semantic nuances of its data as it can. A mechanism is
required to allow data to be exchanged via a neutral data
exchange format. It needs to support: Two way semantic
mapping of existing CDMS data structures, quality measures
and concepts to authoritative WMO Registry definitions A
technology neutral format to store the data

Transform

Data Extract

Data Ingest

https://www.w3.org/TR/2013/NOTE-prov-primer-20130430/
http://portal.opengeospatial.org/files/?artifact_id=41579
http://json-schema.org/
http://www.crc-sas.org/es/guias_crc.php


/ET-CDMS User Story Analysis/what/ingest and extract data/according to business rules/rules to use/data provenance

https://www.w3.org/TR/2013/NOTE-prov-primer-20130430/

/ET-CDMS User Story Analysis/what/ingest and extract data/according to business rules/rules to use/data provenance/what data provenance informati.../per observation (i.e. per phen.../An observation is an act that ...

http://portal.opengeospatial.org/files/?artifact_id=41579

/ET-CDMS User Story Analysis/what/ingest and extract data/Data Formats/emerging formats/JSON/JSON Schema

http://json-schema.org/

/ET-CDMS User Story Analysis/what/ingest and extract data/Data Formats/CDMS/NMHS Developed/South America RCC/CRC-SAS

http://www.crc-sas.org/es/guias_crc.php

https://www.w3.org/TR/2013/NOTE-prov-primer-20130430/
http://portal.opengeospatial.org/files/?artifact_id=41579
http://json-schema.org/
http://www.crc-sas.org/es/guias_crc.php

