Arctic data management
Emphasising the operational aspects

Jystein Godgy
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Operational versus scientific data

« Scientific data Volume
- Process study oriented

— No harmonisation across sources Data size
- Timeliness of “no interest” . |

e Operational data

- Monitoring Data
- Long term P, Complexity
- Timeliness . N QePb
~H oAt Yo, V2 R & L
armonisation across sources for L. O o
* Encoding "9/" %‘5’ EF‘% 0\
/ \O

* Quality control G(‘J'/ A@
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What is Arctic Data Management

e The same as all other data
management

— Although often more S
interdisciplinary B L . - B
~ with less data is available L Pl

* |n the Arctic the difference
between scientific and
operational data is small

— Much of the monitoring is done
by scientific efforts

* Especially in the ocean
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In situ and remote sensing
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ITI3 Locations: 03-Deq-2018
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@ . © Instrumentation land module
@ Instrumentation marine module
O Instrumentation atmosphere module
# Transect land module
= Transect marine module
& Giider
n Rocket
H UAV
- Domier

(6] 100 km
; @ Satellitte remote sensing Map: N'orwegig Polar Institute
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DIKW chalin

« How to transition from data to
knowledge and understanding...

A
. . . ] Joining of o
— The illustration is a common redrawing Wholes §
of Russ Ackoff “From Data to Wisdom” S
« Journal of Applied Systems Analysis, Formation of S
Volume 16, 1989 0 3.9 aWhale Knowledge Q\;oqé\{"
* Take home...:
Connection
— Take care of data for the future orpares
- Data is the basis for knowledge
* Now and in the future s e
naerstanding
- Knowledge based management ‘ _ ‘ | "
depends on natlonal, regIOna| and Researching Absorbing Doing Interacting Reflecting

g lobal interaction http://www.easterbrook.ca/steve/2012/09/what-is-climate-informatics/
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Kjelevare: 0 + 4°C Vilkar for
oppbevaring
og anvendelse
Holdbarhet Siste forbruksdag; Pakkedato:
11005 18.0015
Mi gjennomvarmes for servering hggreittarscs
Nerings- Nazringsinnhold  per 100 g: Ingredienser: Kjatt (5555} Mengdeangivelse
deklarasjon Energi 963kl 232keal  av storfe og svin, melk, av ingredienser
Fett 18z potetmel saft, krydder, selleri,
bvorav metteda anticksidant E 300, konserve- Stoffer somkan
fattsyrer GEg ringsmiddal E 250. T
rgi
Karbohydrater 518 ellerintoleranse

hworaw sukkerarter 0.8g

gl';l':Ell'l 1]5'83 o Serskilte marke-
regler for visse

A i matwvarer.

TV AT 1 - For eksempel god-
S0 8 Produsent: Ensen kjatt, Virksomhetsvegen 1, 11 Myby T ERSEmpCiun
i i Forbrukerkontakt. wwawensen.no kjenningsnummer.
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Data in context

Lynn Yarmey, NSIDC, 2013 ESIP Material # Slp
A\ =

“*For what purpose? of \Nha’[?

Col|
ECteq When? Precision/accuracy?

t unitS?

Ccordfng

31.5 to Whom>

AKA - T, Temp, degC, C, °F... lots of different names

When was the sensor last
cleaned/calibrated?

Collected NOW?

Make data “talk”

Standardised documentation

* e.g. Climate and Forecast
convention

What is a number?

Use metadata is required to
efficiently reuse data

Describe the context of
observations using e.g.
WIGOS metadata
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Use standards

 If you try to develop your data format
from scratch, you will forget something.

* Build on the experience and 0 A e R o )
improvements built into the community 7! RDICULOUS!
standards over years of use. WE NEED To DEVELOP

: : . || oNE UNIVERSAL STRNDARD .

« Tools and analysis software natively SITUATION: || ey covers Evervongs || STUATION:

: - THERE. ARE USE. CASES. THERE ARE
3:5[);ort reading community standard 4 COMPETNG ‘*O mjm 5 COMPETING
- STANDERDS. STANDPRDS.
 Reduce development effort and
support reuse.

* Positive feedback — they are more
likely to be adopted by others.

Curt Tilmes, NASA, 2013 ESIP Material 4 SI P
\ = htto
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Use self describing data formats

» Self-describing data formats have become a

Fitemase i the flenams of well accepted way of archiving and
e e le WIthout the dimensionZ Is the second . . . . . .
ne’ e extension, dimensin, The inl dimension. disseminating operational and scientific data.
) ) s mla'tcdflfi]_.;qname { defined as Ehe total nun}ber_of pqints o
the emt L%“;‘f;mim .. _A er even as "UNLIMITED” as in thi » Before self-describing data formats became
changin imer=io: = ; CUEY etk H H H H
gimeijﬁn. el i"f: ":’ e | widely used, each project often invented their
rarhpes type dimensienlidimensionl) ; . imensionl is defined first, :
] et _ “ll i own data formats, often raw binary or even
;::Eﬂgzj e dn:i?etl:snizoﬁmgft.srlifuzt?el( = "=zome text" ;‘-ﬁ dimension? is defined secand. | ASCI I .
d_imension;: sr,t.lributezl = Z.le+02CIf_ ; |
j Z/ e Varvlaaril;llldlﬁfrlfbﬁ'eJ_d:;min_selfanzzg £ ';‘W variahlel is defined with the ° .
Va1l acribraZ - vese taxtt - " dimensions that it changes with in These approaches had a number of problems:
. wvarisblel:attribuce? = "some text" ; parentheses.
type Isthe . . . .
dﬁawﬁewhas /1 slobal series: \ I - Machine dependent byte ordering or floating point
is usually cgloball = "some text" ; . ) . . .
Ul ol s Carmr T R er ot oo o oA organizations
cglobald = "some text" ; or as a string within inverted
data: s oy 2o, bl dazet - Required a ‘key’ to be able to open the file and
attributes
[ memsionl - 2.34,2.35, 2.36 et read the right data.
Z dimensieoms = 1.0, 2.5, 7.0, &.0, 2.7 : | section, ) )
The daca variablel = B4.5, L2, 23.7. 15.6, 35.8, 292, 244, 186, - A new custom reader is needed for each different
section holds 16.2, 13.1, 19.5, 13.4, 14.7, 7.1, 10.8 ; . . H H
teactial | |} data organization. Working in a new language
dimenion and could be very difficult since you have to redevelop
: Figure 1. The structure and syntax of a COL (ASCID equivalent to a the reader anew.

MetCDF file.

Curt Tilmes, NASA, 2013 ESIP Material ‘l SI p
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Types of metadata

Type Purpose Description Examples

Discovery Used to find relevant data Discovery metadata are also called index metadata and are a digital 1S019115
version of the library index card. It describes who did what, where GCMD DIF
and when, how to access data and potential constraints on the
data.

Use Used to understand data Use metadata are describing the actual content of a dataset and Climate and

found how it is encoded. The purpose is to enable the user to understand  Forecast

the data without any further communication. It describes content of Convention
variables using standardised vocabularies, units of variable, BUFR
encoding of missing values, map projections etc. GRIB

Configuration  Used to tune portal services  Configuration metadata are used to improve the services offered
for datasets for users. through a portal to the user community. This can be e.g. how to
best visualise a product. This information is maintained by the GCW
portal and is not covered by discovery or use metadata standards.

Site Used to understand data Site metadata are used to describe the context of observational WIGOS
found data. It describes the location of an observation, the OGC 0&M
instrumentation, procedures etc. To a certain extent it overlaps with
discovery metadata, but more so it really extends discovery
metadata. Site metadata can be used for observation network
design.
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Challenges

* |Interoperability

Metadata
* Protocols (v)
 Structures (v)
« Semantics/terminology (-)
Data
* Protocols (v)
 Formats (-)
» Semantics/terminology (-)
« Common data model (-)

radat?
M: \arity

‘s;‘“‘

Distributed 9;!
Data «\‘\“°\°
Management 20
53"“
k ‘b"
o]
b°°<>~*$\
W@ & S

R R ,0
\’Q.@.‘o (C‘)" L
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GCW Interoperability with CryoNet stations

 Dedicated effort with WSL/SLF

- Software for discovery and data
interoperability developed in —
Davos F

Storage format 1 —
S
ta

— Solution capable of integration a

wide range of input streams, irase formar®
including RDBMS  stomgoromata || A4 osel  OpenDRP | =
» Takes care of data from sorsg omat F
measurement to published data Strage format
where it can be picked up by
services

14
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Versioning of operational data

e Different datasets

Arctic Sea Ice Extent (>=15% SIC)

18— " : .
° But con neCted Mean Value 19812000 (+/- 2 stddev) -
16
— Through identifiers .-

E 12
=
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E 101
5y Climate Data Record
E gl Operational Product =——
s
g
=2 6+
o
@

4 -

2+ — 2007 |

Graph was plotted 11/11/2018 08:17 UTC
Source: EUMETSAT 0S| SAF (http:/fosisaf met.no) — 2012
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WMO Information System

Zlabal Earth
Cbsemations

S?Stem of International Organizations
Global Systermns Global i (IAEA, CTBTO, UNER, FAO .} eGaW world Data Centres
. »W¢orld Radiation Cenfr +GCOS Data Centr
Climate (GEQSS) Atm'n,."'.l:l,l' Stplae re 'Reogriona?lllﬂitfr?unmeiq Centres e \ .\ +Global Run-aff Data Centre
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research institutes |
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sLniversities

ol *Regional Climate Centres . b ; G e o et = | @/"s eﬁgﬂ;ﬁ;siﬂers
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Wyt O @ _ \
el ' Information cyis INTERNET.
Dbsering System Obsering @ =__WHMO World Data
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. Operational data dissemination

. Data from other i . —
e, MG NMO gy meteorological "t;l:'l -by M;;Era ona
1' 1 r i satellites AtlanticBird-3
.

_l,I_Jr f_'_' b

i . [

“Managed -, . \

=7 @—mm Clmmnll'inutlul—@ Rx‘}z‘ “.( ' f
. if = 2 'x} t_ﬂr-lr;- .I

" User Stations

(LRus) )

~— i
Ny [me )

| Data Collection
| Swmigars ()
NS Weather Baloon
Data Collection

NM#.:;? Satellite Satel ™, e ~— / N e o
RN E N Twio-Way System Dissemination #}" . ' \ — \
3 -\-\-\-\-"\-\__ i 1 ] \ ;4N Primary Ground —
ML — " MG FUMETCast Station (PGS) : =
4 Uplink, Usingen - ) acilities ( Dk Eollection
: 7y — "~ A \ Platforms (DCF)
Regional Specialized Meteomlogical Metmorological and RED Satellte — : B .
Carntres (RSMCs) Operator Centres 2 = A & . kanq&iz
) . = - —>. B _] 2
Matonal Meteoralogical World Meteomlogical > Data Collection
Centres (WHCs) Control & Processing Centre
Darmstadt, Germany

Centres (NMCs)
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Sources for operational data
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Scale 1: ocean bains (~5-1
Scale 2: sokkelen og Barentshavet (0.8-2.5 km)
Scale 3: fjords (~160 m)

Courtesy of Kai H. Christensen
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Ocean models

NorShelf Data Assimilation System 2018-03-19
‘ LN -

; Tempeature difference at 10 m
| After - Before

Pa@¥4 Salinity difference at 10m
X After - Before

2 1023 insitu salt. observations [

ensen

Courtesy of Kai H. Christ
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Ocean models

° Speed of sound (3D), depth of Iayer, ‘ __Sound profile categorization (Norshelf, Sep. 10)
categories of sound profiles can be CF T i |\
estimated using modelled salinity and
temperature

* Hydrographic observations are beneficial for
the best possible forecast
- But must be near real-time

72°N

o 70°N

5°W 0 5°E 10°E 15°E 20°E

Courtesy of Kai H. Christensen
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Zane: Arctic Ocean { Image: Copyright (2018) EUMETSAT
Zone: West Greenland and Canada / Image: Copyright (2018) EUMETSAT
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Polar Low climatology

% |UKMETOFFICE_SST_MON
| ANALYSED_SST C

T 12-13
o ) 11-12
" Ax Mwo-11 |
i g-10 °
'y

Mean frequency of Polare Lows pr. day 2000 - 2017 in the Norwegian and the Barents Sea

0.14
0.12
0.10

0.08

0.06

0.4

0.02

sl — —
Sepl OcL Mow. Des. Jan. Feb. Mar. Apr. May

Polar low genesis area 2000 - 2017. SST in blue shading.
Season from October till May
- max in Dec. to March

On average 14 events pr. year with one or more
low centres in the Norwegian and Barents Sea
Large interannual variation, especially at the
start and end of the season

Little or no trend in occurrence or intensity from
2000 til present

2

=1

Courtesy of Gunnar Noer



