LAM efforts at Estonian Meteorological Hydrological Institute

ates as the nonlinear residuals
aves are filtered out with the assumption of

- ydrostatic HIRLAM SISL scheme (McDonald 1995, McDonald and
ajectory calculations and interpolations as well as the interface to physical

onhydrostatic component) geopotential, an elliptic equation is solved using FFT algorithms. The
ssumed to be small perturbation to flat geometry.

: noted that the NH SISL scheme is only an adiabatic core. A substantial problem to the application of the NH SISL
IRLAM grows out from the lack in parent model of suitable physical package for very high resolution modelling. NH SISL
uses physics routines as they are in HIRLAM without modification, as developed for lower resolution synoptic scale
modelling purposes. It is possible to adapt current routines of physics to very high resolution and some modifications of that
kind are available from newer official versions of HIRLAM. However, the fine tuning and possible critical revision of the
schemes might require considerable effort in the future.

The biggest advantage of NH SISL is that it allows to use remarkably longer time-step and to increase modelling domain at
NH resolutions compared to Eulerian implementations. The switch from previous NH Sl Eulerian system to NH SISL allowed
to increase the modelling area three times (ca 1.7 times in respective horizontal direction) and decreased computational
time by factor of two.

3. NWP ENVIRONMENT

The NWP model, which is employed in the environment,
is HIRLAM version 6.4.0 with minor modifications.
HIRLAM provides a wide range of options for modelling
applications, but the following set has been chosen for
current environment:

* 3BDVAR data analysis

* Implicit normal mode initialization as initialization
scheme

* Semi-implicit semi-Lagrangian scheme

* |ISBA scheme for surface parameterization

* The STRACO scheme for large scale and convective
condensation

e Savijarvi radiation scheme

* CBR-turbulence scheme

The integration areas are presented in Figure 1. Lower
resolution area named ETA has horizontal resolution 11
km and hydrostatic SISL scheme with 400 s time-step is
applied in the forecast model. The grid is 114x100 points
in horizontal directions and 40 levels. The ETB area has
3.3 km horizontal resolution and applies NH SISL with
150 s time-step. The grid is 186x170 points in horizontal T T L L L Y L L
and 40 levels.

Figure 1. Modelling areas.

ETA area is introduced for several purposes. The computing power at EMHI is insufficient to cover the whole area of interest
with 3.3 km resolution model. Thus, intermediate solution had to be found to satisfy all involved parties. The area is also
useful to soften the transition from 22 km area directly to 3.3 km which could create interpolation problems in boundary zone.
ETA area can serve as a reference model for comparison.

Boundary fields to ETA are provided by FMI. They are cut out from forecasts of FMI operational model which has horizontal
resolution 22 km. The fields are provided four times a day with forecasting start-point at 00, 06, 12 and 18 GMT. As FMI
requires the time to prepare the analysis and calculate the forecast, the fields arrive 4.5 h hours later. The time frequency of
boundary fields for ETA is 3h. The time frequency of boundary fields for ETB area is 3h as well. However, the frequency can
be increased up to 1h. The environment utilizes the boundary relaxation scheme which is similar to MC2 model.

Twice a day 36h forecasts are produced in ETA area. Start-points for forecast are 00 and 06 GMT. Due to the time spent on
obtaining boundaries and computing, plus time zone difference, forecast products are delivered to users at 8.15 and 14.15
local time. Computation of analysis and forecast takes approximately 15 minutes. To maintain analysis cycle, additional two
6h forecasts are produced by ETA with start at 12 and 18 GMT

The ETB area uses forecasts of ETA area as lateral boundaries. 36h forecasts are produced twice per day with start at 00
and 06 GMT. ETB has its own analysis cycle similar to ETA. The time spent on computing of forecast is about two and a
half hours.
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Figure 2. Biases (crosses) and RMS errors (rectangles) of surface Figure 3. Biases (crosses) and RMS errors (rectangles) of surface
parameters of HIRLAM ETA area (red) and ECMWF (green) in parameters of HIRLAM ETA area (red) and ECMWF (green) in
July 2006. 00 GMT forecasts are used to compute the statistics. August 2006. 00 GMT forecasts are used to compute the statistics.
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To compare the performance of ETB and ETA the following skill
score is used

MSE
MSESS=1— 18

MSE .,
Positive values of score indicate better performance of high .06
resolution ETB area. Sample scores are presented for February 0 6h 12h 18h 24h 30h 36h

2006 (Figure 4) and June 2006 (Figure 5). It can be seen that
ETB may offer skill in wind prediction while temperature forecasts
are poor. The reason for poor temperature forecasts is not clear
yet.

Figure 5. Skill of ETB over ETA surface variables in
June 2006

It is of course hard to evaluate the high resolution
model on the basis of standard verification scores
as features can be easily missed and phase errors
can produce double penalties. 3h -
To evaluate precipitation characteristics of both
models a semi-automatic system is in development
in EMHI. The difference of integrated precipitation
fields is plotted after every forecast and if significant
differences are found further analysis of forecast ZM 1
quality is possible. Figure 6 shows HS and NH
model 36h integrated precipitation forecast 1.5M -
differences. The start time of forecast is 00 GMT on

2 October 2006. The Figure 6 shows remarkable 1H A
difference in precipitation. Unfortunately, the
situation can not be linked to ground station
measurements yet, but high resolution model
seems to strongly overestimate the precipitation
amounts. EL 1
The method itself can potentially be applied in high

resolution NWP model quality assessment. It (0,55
requires significant human intervention and

monitoring, but is simple and accessible. {0 BE 19E 11756 13E 12.5E 19E 135E 13E 145E
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Figure 6. 36h integrated precipitation difference of NH ETB and HS

In near future the NH SISL HIRLAM and very high resolution NWP environment at EMHI will focus on the following goals:

* Estonia will join HIRLAM Consortium in 01.01.2007

* The computing system will be upgraded this autumn.

* Increase of vertical resolution, area increase of ETA to include the whole Balic Sea.

* Forecasts will be provided 4 times a day.

» Usage of boundary conditions from ECMWF is being considered.

* Physical package of HIRLAM needs critical revision at 3.3 km resolution. The interaction with nonhydrostatic adiabatic core
should be investigated as well. It is planned to use explicit representation for deep convection and the parameterization of
shallow convection. The explicit representation is in development.

* As standard RMS statistics offer very little ground for quality assessment of very high resolution models, it is necessary to
seek for methods which evaluate comparative differences with reference forecast on case by case basis, if remarkable
differences exist.
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