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Input to the workshop in BRAC 17 – 20 May 2010

By Bent  H. Sass,  Danish Meteorological  Institute , Copenhagen, DK, - 26/4/2010

The present position paper will briefly address issues related to limitations of current approaches 

used to compute ‘model physics’ as the horizontal resolution increases. Additional remarks are 

included to mention  that practical issues related to coding environment and the structure of 

collaboration may be very important in order to obtain a sufficient rate of modeling progress over 

the next 5 – 10 years 

3D-effects in physics 

When numerical solutions to problems in mathematics or physics are considered it is often a key 

issue to guarantee that the numerical approximation will converge to a true description as the grid 

size goes towards zero. Considering the current practice in operational meteorological models to 

‘compute physics in vertical columns’ there seems to be a fundamental problem that the 

description due to this approximation becomes increasingly incorrect as the grid size is reduced. 

After the introduction of a prognostic treatment of hydrometeors including precipitation species 

the deficiencies related to ‘column physics’ are linked mainly to radiation and turbulence where 

3D-effects need to be taken into account as the grid size is reduced towards kilometer scale or sub-

kilometer scale. For cloud/radiation parameterization at decreasing grid mesh  Sass  (in HIRLAM 

newsletter no. 55, part B, 2010, pp 23 – 27)  highlights some key issues:  It is concluded that the 

computed local  surface energy  balance can become seriously in error if the presence of cloud 

cover up to a considerable distance ( ~50 km) are not accounted for in solar radiation 

computations. The problems are most severe when deep convective clouds are involved. 

Considering the convergence issue in the atmosphere one may consider a resolved cloud on the 

grid scale with small vertical velocity.  The atmosphere is assumed cloud free outside the vertical 

cloud covering a depth of , say  500m – 1000 m. For a typical case the column physics will compute 

an infrared cooling rate in the lower half of the cloud close to zero whereas a correct computation 

including 3D-effects will reveal that the net energy budget for small grid sizes of , say 100m -200m 

is dominated by significant cooling from radiation at the sides of the cloud. This extreme example 

is given just to illustrate the lack of convergence of column physics to a true description. 

As a consequence of the considerations above it is suggested that a dedicated research group 

working with IFS-environment is established to 

�� Investigate the deficiencies of the column physics approximation in various meteorological 

conditions by comparing present forecast approaches with more accurate reference 

computations including 3D-effects



�� Investigate economic computational  approaches for approximate treatment of 3D-effects in 

operational meteorological models

�� Investigate technical issues related to exchange of information outside vertical columns in 

the physics computations. Which methods are most economical and promising ? 

Other  issues 

Even though the main focus of the present workshop is on scientific issues it seems appropriate to 

pay attention to  issues which might be critically important to improve the rate of progress in 

modeling over the coming  5 – 10 years.  One question to ask is what is the possible role of code 

user friendliness ? especially to newcomers starting to work with the IFS environment ? This 

question is also related to the creation and maintenance of adequate code setup for the academic 

community.  Normally there are fewer  people working on technical issues ( code architecture, 

and optimization ) than people working on more traditional model development. It may be 

necessary to increase staff working with technical issues in the coming years. Finally it is important 

to consider the way to collaborate. How  are the resources best spent on collaboration if we want 

maximum quality of  the meteorological model systems ?
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SCIENTIFIC ISSUES for NWP models a (sub)kilometric scale 

 

CHRISTOPH WITTMANN and YONG WANG 

 Central Institute for Meteorology and Geophysics, Vienna 

 

 Predictability of Convection: High-Resolution models (kilometric scale) are already able to 

create realistic scenarios for convective activity over a given domain. But considering e.g. a 

topographically highly structured and complex terrain, the result of a deterministic model 

will stay just one single possible realization for initialization, development, secondary 

triggering, etc. of convective activity during e.g. a typical summer day. Considering all the 

limiting factors (orography, surface characteristics, atmospheric stability, representation of 

(micro)physical processes in the model,  etc) for a perfect localization of connective activity 

over a given domain it is important to determine the limit of predictability for convection for 

the (sub)kilometric scale. To forecast the correct triggering time for convection should be the 

primary interest.  It can be expected that the high resolution EPS will play a crucial role to 

give estimates for convective scenarios to be the most likely ones to happen (see next point). 

 

 Importance of EPS: One may expect that probabilistic approaches will play a major role to 

guarantee useful additional information for users receiving high resolution forecasts. 

Considering the problem of computing resources, approaches addressing the uncertainty of 

deterministic forecasts (especially on (sub)kilometric scales) within a single model run 

;͞ƉƌŽďĂďŝůŝƐƚŝĐ ƉĂƌĂŵĞƚĞƌŝǌĂƚŝŽŶƐ͟Ϳ ƉƌŽĚƵĐŝŶŐ ĂĚĚŝƚŝŽŶĂů ƉƌŽďĂďŝůŝƐƚŝĐ ŽƵƚƉƵƚ ŵĂǇ ďĞ Ă ƚŽƉŝĐ 
for scientific planning ;ƐĞĞ ĂůƐŽ ƉŽŝŶƚ ͞FƵƌƚŚĞƌ ƌĞƋƵŝƌĞŵĞŶƚƐ͟Ϳ. TŚĞ ƵƐĂŐĞ ŽĨ ͞ƐƚŽĐŚĂƐƚŝĐ 
ƉŚǇƐŝĐƐ͟ ǁŝƚŚŝŶ LAMEP“ ƐŚŽƵůĚ ďĞ ĨƵƌƚŚĞƌ ĞǆƉlored.    

    

 Representation of (near) surface in connection with assimilation: The representation of 

surface (and the related processes) is one major source for errors for near surface forecasts 

(snow cover, vegetation, soil types, cities, etc). E.g. the existence/missing of snow cover in an 

Alpine valley can create temperature errors with magnitudes up to 10-15 degrees. This 

behavior is not easily explained to users of the model forecasts.  

A better representation of surface characteristics and a better determination of the relevant 

surface fields (in assimilation) should play a major role in scientific planning.    

 

 Spectral vs. Gridpoint:  Considering the advantages/disadvantages of spectral/grid-grid point 

representation in a (LAM) model the future method should be clear for the subkilometric 

scale. 

 

 Assimilation (Time aspect): Techniques for assimilation and for the introduction of new 

observation types are evolving and leading to more complex assimilation systems. The 

further developments related to assimilation should be also directed in a way to minimize 

the time loss (analysis time -> availability of forecasts) to maximize usability for high 

resolution models running with high frequency (runs per day). 

 

 Verification: The development for verification methods to examine the quality of forecasts 

coming from high-resolution model should be addressed with similar effort as other scientific 



questions. Running (sub)kilometric scale models makes less sense when there is no adequate 

way to show the benefit to users. There are already some useful verification tools available 

Žƌ ƵŶĚĞƌ ĚĞǀĞůŽƉŵĞŶƚ ;Ğ͘Ő͘ ƉƌĞĐŝƉŝƚĂƚŝŽŶͿ͘ OŶĞ ƐŚŽƵůĚ ĂůƐŽ ĂĚĚƌĞƐƐ ůĞƐƐ ͞ƉŽƉƵůĂƌ͟ ŵŽĚĞů 
output fields with new verification methods (e.g. cloudiness). 

 

 Further requirements: The needs and requirements coming from customer sides (warnings, 

risk management, etc) show that there is high interest for high-resolution modeling. Ideas for 

ĨƵƌƚŚĞƌ ƐĐŝĞŶƚŝĨŝĐ ƉůĂŶŶŝŶŐ ƐŚŽƵůĚ ƚĂŬĞ ŝŶƚŽ ĂĐĐŽƵŶƚ ĂƐƉĞĐƚƐ ƌĂŝƐĞĚ ďǇ  ͞ĚŽǁŶƐƚƌĞĂŵ͟ ƵƐĞƌƐ 
(e.g. topics like hail potential, lightening hazards, pollen, hydrological aspects, etc)  
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SCIENTIFIC ISSUES FOR KM-SCALE NWP MODELS

JAN BARKMEIJER - KNMI

(a) During the recent ET-EPS (SRNWP) meeting (March 2010) representatives of all
NWP consortia active in Europe agreed unanimously that the current knowledge of
predictability with respect to convection permitting models is fragmentary. This cer-
tainly applies to model components like microphysics, which appear to be very sensitive
to modifications, but also to data-assimilation components (e.g., impact of model error
on analysis increments). Close cooperation between the model and data-assimilation
communities (both upper air and surface schemes) was regarded as mandatory. The
same point of view emerged during the combined annual HIRLAM and ALADIN work-
shop (April 2010)

(b) In anticipation of the development of a convective-scale EPS (Perhaps the only viable
approach in providing km-scale forecasts?), tools should be explored, which may help
to access and describe analysis/model uncertainty. Examples of such tools are singular
vectors (role of non-modal instability mechanisms), stochastic tendency perturbations
(formerly referred to as ’stochastic physics’), stochastic model components (clouds,
convection).

(c) A module, which handles the dynamics of aerosols/tracers would be welcome (Iceland,
health risk warnings)

(d) Km-scale models should benefit as much as possible from advances in the use of GNU’s
and massively parallel mainframes. This may have consequences for the model archi-
tecture (Is there still a future for spectral models?).

(e) Making progress in the development of km-scale NWP models (Which model pro-
duces realistic precipitation forecasts?) requires specialised verification packages and
extensive observation sets. Hopefully, in this way a workable balance between model
flexibility and options in physical modules can be maintained.

(f) It is important that academia have free access to the model source code, tools to
quickly browse through the code and detailed documentation. Otherwise, maintaining
some level of cooperation with research groups on improving meteorological services’
operational models will be hard to sustain. Also the model should be easily portable
to various computer platforms.
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Open views on strategic issues

for high-resolution NWP dynamical cores

P.Bénard and C. Lac 04/05/2010

This is a working document for feeding the discussions about strategic issues on dynamical cores in Brac-HR
meeting. This does not reflect the personal views or opinions of the two authors, but is rather a compilation
of all avenues considered during preparatory meetings at CNRM, among a wide community (not necessarily
from the NWP world). Since Brac-HR meeting is a brainstorming and therefore, nobody should come there
with a closed strategic program.
The following prospective assumes a continuation of all existing international collaborations, eventually leading
to a high level of code-cooperation. This means that a reasonnable consensus must be sought between
ALADIN, HIRLAM and ECMWF partners about strategic issues.
Although it might seem a long period of time for managers, a ten-years term is now a quite short period
when speaking about substantial evolutions (or replacement) of dynamical cores. This mainly comes from (i)
the complexity of the equation systems used at high resolution (e.g. compressible systems); (ii) the difficulty
to find a happy compromise between a high level of accuracy and an optimal efficiency; (iii) the complexity
brought by the wishable ability to exploit the capabilities of various computing machine architectures, including
massively parallel ones. Consequently, it is not uncommon, in NWP research services all around the world, to
observe preparatory works lasting more than ten years in order to built or deeply revise the dynamical core of
their high-resolution models. This remark is made even more accute when considering the general context of
decrease for the budgets allocated to public services.

1 Context

The current high-resolution dynamical core (Aladin-NH) delivers robust, efficient and reasonably accurate
capabilities. However if no modification is made in the dynamical core, the three latter properties might
become problematic when passing to hectometric scales on massively parallel computers. Moreover, some
specific problems in the current forecasts of AROME (during convective events) are suspected to be related to
weaknesses already manifesting themselves in the dynamical core (e.g. non-conservation of the semi-Lagrangian
scheme in strongly convergent/divergent areas).
All three general properties (robustness, efficiency and quality) may be endangered when increasing the reso-
lution. Here are the most commonly reported sources of problems at high-resolutions :

- Robustness could become more problematic for flows with a chaotic wind field at grid-scale, making it
difficult for the SL scheme to accurately determine the parcel trajectories. Besides, large nonlinearities
[with respect to the linear system of the semi-implicit (SI) scheme] might dramatically reduce the
stability domain of the system : for instantce, very large static stability conditions; very large domains;
and steep slopes, particularly during strong wind conditions.

- Efficiency could decrease significantly if poorly scalable algorithms are used on massively parallel ar-
chitectures; and also, if the only solution to restore robustness when facing a stability problem is to
decrease the time-step more than proportionnally with respect to the grid-mesh.

- The quality of the forecasts might experience some degradation at high-resolution if specific processes are
not properly addressed. This includes the consistency of the interactions between diabatic and dynamical
processes, excessive diffusivity or non-conservation in the semi-Lagrangian scheme, possible spurious
circulations around steep slopes, etc. Also, conservation, monotonicity and capability to maintain sharp
gradients (low numerical diffusion) will be essential properties for the transport of passive scalars in the
context of two-moments microphysics and aerosol modelling.
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In a more general context, the current emphasis of high resolution nonhydrostatic mesoscale models is on
high-order explicit and non oscillatory finite difference advection schemes.
Most of the proposal below specifically tend to answer to one or several of these possible concerns. It is seen
that, in opposition to past years (decades), no issue is here considered as taboo, in order to stimulate debates.

2 Open issues for prospectives

2.1 Short-term prospective

The short-term program is to improve the conservation properties of the SL scheme in convergent/divergent
areas. The minimization of numerical diffusion intrinsic to the semi-Lagrangian scheme is an important issue :
a recent study has shown that numerical diffusion inherent to semi-lagrangian in AROME introduces excessive
dissipation that reduces the model’s effective resolution. Also a progress in the formulation of diabatism is
needed whatever is decided for the dynamical core, since the status of diabatic sources is not completely clear in
the current version. This last point may require a clarification of the diabatic formalism in the physics package
itself, in the physics-dynamics interface, and in the dynamical core as well. If these tasks are completed, the
current dynamical core is assumed to deliver an acceptable level of service for several years, for scales down
to sub-kilometric ones (e.g. half-kilometer).

2.2 Scalable specific algorithms for spectral transforms

The spectral technique has proven its high-efficiency in the past (in conjunction with SI-SL time-stepping
algorithms), but suffers from some limitations. First, it is inherently non-local and hence does not easily lend
itself to massively parallel architectures. The transposition process during the spectral transforms restricts the
scalability.
If restricting the scope to this scalability problem, a possible solution could be to investigate Fourier Transform
(FT) algorithms in a specifically scalable way. This could be reached by moving from ”fast but unscalable” FTs,
to ”slower but scalable” FTs. This assumes that the lack of scalability of the current transforms essentially
comes from the non-local character of FFTs.
Making FT scalable would allow to ensure the efficiency of the system in the future, but would not address
other limitations linked to the use of the spectral technique.

2.3 Grid-point algorithms

Another limitation of the spectral technique is that it makes it difficult to include orographic terms in the semi-
implicit treatment. Besides, the problem of large deviations between the actual state and the reference state
is increased with higher resolutions. For instance, very stably stratified layers may appear at high resolutions.
Another difficulty is to introduce 3D turbulence with the spectral technique if it is shown that the correspondant
effective resolution requires 3D turbulence. All these limitations might potentially endanger the robustness of
the system at hectometric scales.
As a response to these risks, it could be considered to renounce to the use of the spectral technique. However,
this change would be made difficult if the current A-type unstaggered grid is not an appropriate choice for
grid-point models. Traditionnally, such an ”A-Grid” is not recommended, but it is not sure the reasons for
this are valid for high-order grid-point schemes. Moving to a C-grid (for u and v wind-components) would
represent a much bigger job.
Basically, returning to a grid point model would need to write grid-point algorithms for derivative computations,
and to import a highly scalable iterative solver for inverting the 3D operator of the semi-implicit problem. It
must be stressed that the convergence of these solver is sometimes poor when the reference state of the
semi-implicit scheme is too complex.
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2.4 Eulerian schemes

It is sometimes suggested to come back to Eulerian advection schemes, in order to get rid of non-controlled
diffusivity and conservation problems linked to SL schemes. Currently, it is not possible to run our NWP models
in Eulerian mode, because some prognostic variables have no spectral representation (e.g. moist variables,
TKE,...). In order to run in Eulerian mode, a grid-point derivative algorithm would be needed at least for
these variables. However, by construction, these ”non-dynamical” variables are not subjected to semi-implicit
corrections, hence a ”hybrid model” with SI-variables still treated in spectral, and explicit-variables in grid-point
could also be considered.

2.5 Eulerian grid-point schemes

The two previous options could be mixed, in order to come back to an Eulerian grid-point model, still in the
semi-implicit context. As stated before, if this is possible in the A-grid formalism, this would make the task
much easier. Such a combination would allow to adress the problems of scalability, non-controlled behaviour
of SL schemes, and would maybe allow a safer treatment of orographic terms and large nonlinearities of local
states compared to the reference SI state.

2.6 Eulerian grid-point explicit schemes

This strategy would imply a convergence with e.g. WRF (or similar models) paradigms. The idea behind this
is that the system of Euler Equation treated in this formalism is then local (or almost), and simple algorithms
are supposed to guaranty controlled properties (conservation, no-diffusivity, etc.). It should be noted that
some advanced versions of WRF use an implicit treatment of the vertically-propagating part of elastic waves.
However this only introduces a slight non-locality, along vertical direction. Provided such simple algorithms
can work in NWP without being polluted by various ad-hoc modifications and fixers, the accessibility of the
code would also be increased. In the opposite case, the advantage of simple schemes would be less clear. For
instance, it is not clear if explicit time-splitting approaches finally result in clearer code than SI approaches.
Choosing this strategy would mean a complete rewriting on the dynamical core. This is an extreme way: the
resulting strategy would then become almost exactly opposite to our current one. Hence, this would need a
complete change with respect to our current ”NWP culture”, which has been progressively shared through
years, between all of our NWP partners research groups. On the other hand, it will avoid a singularity position
compared to the high-resolution modelling community.

2.7 Unexamined points

- Should we use anelastic systems;

- Issues linked with terrain-following approach;

- Should we mix the diabatic and adiabatic parts of the model inside the time-step.

- Can we make the dynamical code more modular (following OOPS)

- AOB (as deep atmosphere, oblated spherod, multi-phase fluids...)

3 Conclusion

For time being, we have a system which is able to work properly for NWP at current scales, and quite safely
down to e.g. 500 m resolution. Experiments with such sub-kilometric resolutions are commonly performed
without major problems, but it still needs validation in academic and real cases. Perhaps current problems of
non conservation of the SL scheme at 2.5km resolution could become flagrant at higher resolutions.

Hence the current dynamical core can be expected to go on fulfilling its NWP capability for some years,
provided short-term improvements are brought in the system. Similarly, at short-term, the problem of the lack
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of large-scalability is not expected to adversely affect the performance of the system in a too much dramatic
way.
Therefore, all the paths explored above should initially be viewed as research paths rather than development
paths. To illustrate this, assuming that the migration to an ”as simple as possible” dynamical core is priviledged
(implying a convergence towards e.g. WRF paradigms : ”almost-explicit”, Eulerian, grid-point...), this would
require a preliminary and careful examination of pros and contras for such a revolutionary change. This, in
particular would imply a very detailed intercomparison exercise on a common platform, in order to check all
aspects of the change in a comprehensive way. The Meso-NH research model could be an element of the
intercomparison exercise (in addition to the fact that Meso-NH physics is similar with AROME). as high-order
advection schemes (WENO and PPM) combined to RK3 time-splitting explicit scheme begins to work and
shows large improvement of efficiency and accuracy (compared to centred advection schemes and leap-frog)
Ultra-simple dynamical cores certainly have advantages in accessibility, and probably easier to scale-up, but
before to embark for such a different strategy, it must be check carefully that it is really beneficial in a NWP
framework, when all points are considered.
A last point for this conclusion deals with human aspects. A complete change of strategy (compared to the
current one) would virtually imply a new and far-reaching ”project”. Being stated that a new ”culture” should
be built among the research and development teams, and given the time-scales needed for all this, it is likely
that the community would dramatically need an infusion of new blood, with full-time new, motivated and
young scientists holding this project as their own personal project, that is, as a milestone in their career. It
seems problematic to completely ignore this issue when speaking about strategy of dynamical cores.
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A proposal for an ‘internal’ and flexible approach to the challenges posed by future high-resolution 

NWP perspectives to the current ALADIN-NH dynamical core 

 

Jean-François Geleyn and Jeanette Onvlee, 15/5/10 

 

After reading the twenty received position papers and acknowledging the fact that half of the key-note 

presentations are going to touch the ‘dynamics’ topic in some broad sense, the Brac-HR organising 

committee made it a transversal issue, present in five out of the eight foreseen parallel sessions. It is thus 

very likely that some further crystallisation of part of the debates will concern the long-term future of the 

ALADIN-NH dynamical core. 

 

Only one however of the position papers (the one by P. Bénard and C. Lac) treats exclusively of this 

central issue. As wanted by its authors it reflects in an open and direct way the results of preparatory 

discussions. However, in our opinion, the document does not touch enough upon the past scientific legacy 

of the current ALADIN-NH dynamical core (DC) and in particular the IFS-ARPEGE-associated spirit of 

flexibility with respect to a large number of choices. In the past ~10 days, we have been considering this 

aspect and its consequences for a scientifically sound and flexible way forward. 

 

Indeed, if the issues at stake for the future do touch the ‘solver’, ‘semi-Lagrangian’ and ‘semi-implicit’ 

issues (and we believe they may), it would be fair to first remember that the ‘SI’ and ‘SL’ have been and 

(to a large extent) still are ‘options’ in the ALADIN-NH code. Additionally, the use of the spectral 

technique outside the ‘solver’ is now intentionally limited to a strict minimum of computations, unlike 

earlier on. 

 

We therefore had the idea to discuss with a few people, acknowledgeable for their expertise in DC issues 

and/or in science policy, what could be a scientific plan capitalising on such assets rather than considering 

the ALADIN-NH as some sort of compact frozen concept. This exercise led to two broad findings. First, 

choosing this angle of view can lead to some rather innovative perspectives, albeit with associated R&D 

risks, not more and not less than in any similar case. Second, beyond its scientific aspects, it surprisingly 

offers a quite attractive way to envisage a flexible operational future. Not only would the high resolution 

challenges (hopefully) get each a specific answer. But also operational applications still at lower 

resolution would not automatically loose their efficiency because of a too exclusive and too compact 

‘new’ solution. In some sense the proposal outlined below cares for ‘ascending compatibility’ on the 

same foot than ‘purpose-driven innovation’. Seen from an even broader perspective it could be a way to 

define a super-optimisation problem when taking simultaneously into account: accuracy of the DC vs. its 

computational cost; length of the time-steps; scalability of the communications and computations for the 

solver (if any); progress in hardware (the existence of two true levels of parallelism, one with shared 

memory, diminishes the importance of the previous item). 

 

The above-mentioned discussions happened in a rather short lapse of time, did not however reveal any 

basic weakness in this way of attacking the problem, but could of course not lead to a fully fledged draft-

plan. What will be explained below must therefore be taken as a guideline for something (i) sharing the 

same concerns as the Bénard-Lac paper, (ii) complementary to the ‘external-type’ studies mentioned there 

as main immediate actions, (iii) surely less risky than the solutions vaguely anticipated in the said 

document, (iv) with the potential to foster some consensus around itself among the various HARMONIE 

partners and (v) scientifically motivating, at least we hope so. 

 

The central idea behind the proposal is to alternate preparatory (quasi-)compulsory steps (PCS) and set-up 

of clean-comparison conditions (SUC3). They are presented here in chronological scientific planning 

order for an example, not completely scrutinised yet, but probably close to what iterations with specialists 

would eventually deliver. For people with some knowledge of DC issues, it is probably better to read 

each time the SUC3 (in bold-face italic, the interesting but not crucial side-issues being in italic only) 

before the related PCS that precedes it. Indeed the latter are basically consequences of the former. 

 



PCS-A: Changing the computations so that the semi-Lagrangian advection of the wind components is 

slightly modified in order to retrieve an ‘equivalent-advected divergence’, complemented by a direct 

advection of absolute vorticity (so-called SL-AV technique), still in fully spectral and SISL mode. In 

principle the meteorological impact of such a rearranging of calculations should be small. 

 

SUC3-B: Still being Galerkin and on the A-grid, introducing finite volumes as an alternative to bi-

Fourier modes. Making the SL-AV interface compatible with both choices. In this way, the issue about 

the scales where it is claimed that we need more ‘locality' at high resolution (than with a spectral 

model) could be attacked with a tool delivering ‘clean’ tests about this issue and about it only (no 

‘apples and bananas’, so to say). 
 

PCS-C: Allowing the optional suppression of trajectory recomputations when using the iterative solution 

for the SISL scheme (an already considered possibility). Furthermore, securing the absolute compatibility 

between the three-time-level and two-time-level codes, even for the SI-solving iterations. 

 

SUC3-D: Coding again the (once existing in 1D-vertical only) option of non-interpolating semi-

Lagrangian scheme (SL from grid point to grid point + Eulerian for the virtually remaining part of the 

‘full trajectory’) as an alternative to classical semi-Lagrangian. Then, it is basically the length of the 

time-step that determines how the ‘mixed’ scheme reacts: for small time steps, one automatically falls 

back on a pure Eulerian scheme. This should (a) help sorting out (once again in the cleanest possible 

way) the open questions concerning the SL behaviour at very high resolution and (ii) leave in any case 

the ‘full SL’ option alive for people that would still find more advantage in longer time-steps than in 
improved scalability on their HPC platforms. Another advantage of this way of proceeding is that it 

allows considering 'SL conservativity' in the work-plans without investing in a potential ‘cul-de-sac’. The 

question of what to do for the passively transported species is also neutralised, most options being left 

open for their specific case. 

 

PCS-E: This part is still ‘in construction’ (see below). 

 

SUC3-F: Using the so-called ‘beta=0’ option to switch off the 3D SI scheme and coding a 'beta_V 

option' for the vertical treatment of acoustic waves only (on the basis of a reduction of exactly the same 
structure equation, NH-VFE included if we would solve this problem in between). This corresponds to 

ideas 'à la WRF', but in a controlled environment that we know to be excellent for the rather delicate 

stabilisation of the 'Euler-equations + SI' (see for instance the d3<=>d4 issue, which should offer two 

possible ways for applying this ‘F-part’ of the  proposal, hence with increased chances of success). 
 

The reason why the E-part is left open is the following. Imagining that the only solution worth pursuing 

in the long term would be the ‘local + Eulerian + vertical-only SI’ one, the proposed set up would contain 

an important amount of unnecessary overheads for this particular case (since it is in principle the only one 

without need of a 3D solver and that our data-flows would still cater for the possible presence of such a 

solver). This situation would rapidly call for steps making these overheads optional and/or redundant. A 

return to step E (void like now for a pure scientific exploration) would become necessary, provided one 

would still like both avoiding a recoding from scratch and keeping the benefits from the two preceding 

SUC3 steps. But this requires a more careful analysis, probably impossible to perform before we 

precisely know where steps A, B, C and D would have led us. 

 

The above is de facto a ‘late contribution’, but the topic is clearly important and we believe that it is not 

too late to be taken as part of the items to be discussed. The proposal’s claimed characteristics of 

‘targeting’, ‘attractiveness’, ‘feasibility’, ‘consensus-building’ and ‘long-term orientation’ ought to be 

scrutinised and debated, even if presented here in a bit unfinished shape (despite some last-minute cross-

checking). In fact, for us, the new angle of view just covers in emergency a gap left open by the rather 

‘half-proposal, half-regret’ character of the only position paper concentrating on the DC-issue. So we 

make use of our prerogative of members of the SOC to bring in the present note at this late date, with 

apologies. 
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