Insitu observations pros-cons

Provide a near real time production and delayed mode
flexible evaluation system between:

Paolo Oliveril

@ Ocean Model data (e.g. analysis, reanalysis,

etc.);

@ Insitu observations data (e.g., moorings,

gliders, vessels, etc.)

Huge and extensive source of information on
the real sea conditions;

Continuous state and quality controlled both
from the data provider and the DAC;

Time changing position and depth;

Different disseminations methods, storage and
sampling times;

Not completely reliable due to the marine

environment (electronic problems, durability,
continuity of sampling and sensors stability).
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Benefits of interpreted vector programming
and Hierarchical Data Format for statistic ocean model evaluation

Model data pros-cons

3D continuously gridded data with regular
depth layers;

Fixed and averaged sampling times;
Methodical storage of ocean variables (e.g.
per-grid or in per-field datasets);
Completely reliable data;

Uncertainty of numerical models solutions, even
with data assimilation schemes (e.g. analysis of
reanalysis).

Problem

Correct and improve data quality and port model data
on insitu observations points.

Insitu data post processing

Alessandro Grandi?

Emanuela Clementi?
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Possible solution
Python-3 and NetCDF-4 insitu__evaluation package.

HDF and Big Data

Model data and insitu observations databases are Big
Data. Proposed Hierarchical Data Format 5, for:

deaDataNet

@ High compiled and interpreted programming
languages support with bindings and toolkits;

Not required remote administration;
Optimal metadata management;

Speed of accessing, reading and writing
datasets.

. rﬂ." Crot
: “AMatril” " YCabo de Palos y fiotone ¥ At .
SATaﬂfai .:Zpb de G gareerng 7Zakynthos saronikos
ejtaa”fa e at.a ' -;Enz‘*Mazara del Vallo -
JMelilla L o g [P £ Kalamatapylos Santorini
Mellllai'Melllla—'Cnst Buuy ' o8 B~ < LR E1IM3A
i . ﬂl’ . = . i wh g o, '-'-.' % B .* N

.+~ Heraklion

T Mediterranean Fixed Platforms Delayed Mode (Reprocessed) Time Series Database
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The arrays must be manipulated using vectorization, in
order to achieve a similar performance to compiled lan-
guages
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Interpreted vector programming

The selected programming language is Python 3.x, for:

@ Flexibility, portability and platform
independence;

@ Dynamic typing and scoping;
@ Smaller executable program sizes;
@ User-friendliness and freedom.
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@ Med. Sea 124 fixed platforms Reprocessed
data from CMEMS in situ TAC
ftp://my.cmems-du.eu/;

@ (Mediterrranean Copernicus Marine ocean
model analysis V2
https://doi.org/10.25423/MEDSEA _
ANALYSIS FORECAST PHYS_006_001))

o temperature, salinity, sea level, sea water
speed;
@ Date range from 2014-01-01 to 2017-12-31.
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Med regions insitu evaluation
@ Input: the same as in platform insitu
evaluation:

@ Output: per-field and per-med-region
evaluation dataset (see QUID of the
MED-MFC Copernicus products).

@ Computation of averaged super
observation for each region, linear vertical
interpolated on 10 standard depth layers;

@ Production of med region grid information,
averaged model and insitu locations, depth
layers and observations number N time

series and profiles;

@ Production of RMSE time series and
profiles:

N
Z n=1 ( Vvert_interp, — Vstatistic_good n ) 2
VR_RMSE = N

@ Production of BIAS time series and
profiles:

N
Z n=1 ( Vvert_interp, — Vstatistic_good n)
VR_BIAS = N

CMEMS-V2 error: region 0 (Mediterranean Sea), field: Sea Water Temperature, Daily Mean

—— CMEMS-V2 analysis RMSE 40
—— CMEMS-V2 analysis b
MED REP observations number
A ""'"" 20

Degrees C
3-10m
o

Number of measurements

nnnnnnnnnnnnnn

—CMEMS V2 RMSE profile |-

— CMEMS-V2 BIAS profile |-
©

10 4

1100 | | | | | | | |
-2 -1.5 -1 -0.5 0 0.5 1 1.5 2 25 3

Degrees C

Mediterranean Sea evaluation for temperature
field, showing error time series and profile.
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