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Motivation

Practical: the unrealistic features noticed in the operational ::
runs of FMI before 2016, in MetCoOp operational runs and in
experimental runs over MetCoOp domain

in the SWE and deep soil temperature analysis.  ..#%».
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MetCoOp (cy40h1.1) operational SWE
analysis field (the background color) and
the SWE for the SYNOP stations
calculated from the snow depth
observations using the climatological
values of the snow density (hnumbers in
green), kg/m?, for 19.02.2016, 06 UTC

by courtesy of M. Quenon
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Increments from the snow analysis for the operational MetCoOp (cy40h1.2) averaged
for the period of 20.01.2019-20.02.2019, from CANARI (right) and used by SURFEX (left).

by courtesy of C. Fortelius
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The deep soil temperature analysis field,

K, in the research experiment of 280

Harmonie cy40h1.1 over the MetCoOp

domain, for 01.06.2016, 00 UTC. The -

experiment used the standard Harmonie

configuration and started at 15.04.2016 -

experiment run by P. Samuelsson

ILMATIETEEN LAITOS
METEOROLOGISKA INSTITUTET
FINNISH METEOROLOGICAL INSTITUTE



Motivation
General:

Need of further development of the surface analysis:

* the snow analysis
with different kinds of satellite data | ..

* the lake analysis
* the analysis for urban tile?

* the full use of the MESCAN options
(at the moment, after a lot of tests,
we are not sure ...)

Tromsg, June 2018, strong opinion:
CANARI is a terrible code.

What to do with CANARI?
Why CANARI is so terrible?
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Why?

For the HIRLAM community, it is someone else’ code:
*Contains of parts of IFS code, ARPEGE and ALADIN code
*The main expert, F. Taillefer, passed away ... whom to ask?

‘Documentation exists, but distributed in different locations and
difficult to find, contains many errors and corrections

Sometimes the authors (from ECMWF, Météo-France) are not easy to
contact, because they have another versions of the system

Initially was a multi-variate upper-air DA code

*Not externalized, very dependent on the model itself
-Contains many obsolete features and unused code
*Just very large

Consequences:
-Coding reminds a detective work or struggling with monsters



... hOowever:
All these problems do not mean that the code itself is bad!

*The code has a complicated but good structure

*The difficulties are psychological rather than scientific or
technical.
For us, it is Legacy code

FOR BESINMERS,

MAINTAINING '
FOR MASTERS, IT'S LIKE THIS. IT'S MORE LIKE THIS.

LESACY CODE FEELS
DIFFERENT DEFENCING
ON YOoUuR
EXFERIENCE.

THREEPANELSDUL.com matthew bowd - lan meconville
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Legacy code

From Vikiped a, the Tee zncyc opedia

Ihis articlc needs addiional citations tor veriticatien. |'lcasc helg improve [niz aricle by addirg citaions to reliablic

ﬁé_{\ spuicss. Unsouiced nlerial imsw be chalenged and iemoved.
Tind sources: "_egecy Ccode” —rews - rewspasers - books - scho a- JTTOR (Pebvwanye 2015) (Laarn how aid when fo remove this iemslats

message)

Legacy eode IS SOLICE COOZ that r2iates 1o A no longer supponealetetion reeded or manuractured opersiing syst=m of SRS Computer Iechnoiogy. The term was Trst uses By
romputsr scientist George N ivefti B d=s~rine tote maintained by an anministrator that cid not d=velop the cote U1 Tre ferm can also mean eode insered into modern
suflwai e Mo the purposs ol mainlaming an older o previously suppoiled lealuie — o example supporling 2 sl inlen lEee sve2n lhoogh many modernn syslens do nol hsve a
serial pod 1 may alsn be in tne form of sipporing aloer file farmatsls= o ceeded ihag may have been enending in non-83C1 characters, surh s TRCDIS [ reada]

In practice, most 2ource ¢odo has somc dependoncy on the piztiorm tor which IEis dosignod — oven it a programmer uscs 2 patiorm-indecocndont programming language Hic
Jzvz, it is hard to write a arge, useful program that is ttaly independent of 4s environment YWhen the menufactursr upgrades a platform jor the pletform is superseded), the
code may no longer work wihout chanzes, and becomes egacy coce. N 13rges part of the (35K of & sofiware engneer IS to continualy ater code to prevent tis.

While the ki usualy relers o sowce code, | oan dlso apply Lo exculable code sl no longer ions o0 & e version of @ syslem, »oreguines @ conpsliiity lzyven o do sa
An =rample would be A classe Maeininsh applicatinon which wil nof min natively on Mar D5 K bab nins insids the Classic =nvimnment, or a Wini6 application minning on

Windows kP usiny e Windows o Windowes fegluie in XF

Modern interprefations [ ede ]

hore recenty, the software engireering communty has cevelopsd cther interpretations for the kzrm jeqgacy code. Among the most prevalent are souwce code fieted from
SOMES0NE SISE aNd S0urce Code MASM2A Tom an older version of Ihe software. I/Ichael Feathers’? Introcuced a cefnition OT [EQ@a0y ¢od2 A3 COode WIROUT fegls. which refnects
the perspective of legecy code being Ciffic ult fo work with in part dus to a lack of automat=d regression [=sts. be slzo cefined characterizetion tests to start puiting iegacy code
unZer test.

Just recognizing of the problem may help;
also by management.

ILMATIETEEN LAITOS
METEOROLOGISKA INSTITUTET
FINNISH METEOROLOGICAL INSTITUTE

5



Merits and issues of CANARI

- Effectively parallelalized
» Uses ODB to work with different types of observations
» Support of IFS cycles

» Uses its own physiography, which is old, coarse and inconsistent with
SURFEX (the same with the upper air analysis)

* Does not use the tiling approach

» Observation operator is assumed to depend only on the grid geometry.
It is applied for the obs report. It is not variable-specific

* In the observation operator, only the land-sea mask is used

* In the observation operator, CANARI runs it’s own diagnostic (of T2m
and RH2m)



Current status

To get rid of the unrealistic features in the snow analysis, currently in
MetCoOp we blacklist some coastal stations. These are:

22525, RAZNAVOLOK - the Russian station on the White sea
coast, contains wrong geographical coordinates, which is not
captured by the quality control for some reasons,

22805, VALAAM - the Russian station, on the island in Lake
Ladoga,

26226, KIHNU - the Latvian station, on the island in Gulf of Riga,

02750, HANKO TVARMINNE - the Finnish station, of the island in
Gulf of Finland,

02976, KOTKA RANKKI - the Finnish station, on the coast of Gulf
of Finland
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How serious the problems are?

Inconsistent physiography:

The fraction of land in SURFEX (left) and in old ALADIN (right).
Note that in CANARI the land fraction is used as the land-sea mask.
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How serious the problems are?
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How serious the problems are?

Problem with observation operator

* In the observation operator, CANARI uses only the land-sea mask.

* Interpolation weights are first calculated depending on the distances
but then modified according to the land-sea mask.

- Separation between “land” and “sea” obs is applied for whole
observation reports, for all the observed variables. Interpolations
themselves are also variable-independent. Thus, the snow depth is
treated in the same way as the T2m and RH2m.

* If around a land observation point there are only sea points in the
background (or vise versa), the weights are not modified, which means
that the problem is just ignored. This is done, because otherwise the
system crashes in the calculation of T2m and RH2m (a stub in the code).
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How serious the problems are?

Problem with observation operator

A
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How serious the problems are?

Problem with observation operator

Printing from slint_canari.F90:
for the MetCoOpC domain,
(the run at 15.12.2017, 03UTC, after cold start at 00UTC),

there are
137 SYNOP stations for which all the influencing grid-boxes are water, and
10 SHIP reports for which all the influencing grid boxes bare land.

All these situations are potentially dangerous.

Applying of MESCAN may produce a mess.
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Possible plans and perspectives for CANARI

Short term:

* To implement the fractional land cover in CANARI instead of the land-
sea mask (SURFPROP.TERRE instead of SURFIND.TERREMER). The
field already exist in mXX files but not used by CANARI - done

* To improve the observation operator as simple as possible - in
progress

Medium term:
* To replace the CANARI physiography by the SURFEX physiography.
Open questions:

 What is the best way to do it technically?

 What else this change will influence?
perhaps, the ARPEGE and AROME models without SURFEX
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If we are going to develop CANARI or any land
surface DA ...

* First, better theoretical understanding how to treat tiles.
We may use experience from HIRLAM (span).

* Elaboration of observation operators.

* Elaboration of the quality control: to implement the first very rough
checks depending on physiography.

- Harmonization with SODA (for CANARI)

* Cleaning of CANARI?

17



I NI
T T 00 %0e%,°
AR A ISR LA PSS
0.0, %
a®e.'0

el

Joint 29th ALADIN Workshop & HIRLAM All Staff Meeting

2019, 1-5 April 2019, Madrid

METEOROLOGISKA INSTITUTET
FINNISH METEOROLOGICAL INSTITUTE

ILMATIETEEN LAITOS

| =
O
el
=
[«
il
il
(y
e
-
(e,
)
-
e,
=
=
(e,
)
X
=
©
i =
-

o




