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1. Introduction: Background and motivation
a. What is physiography?
•

b. Why is physiography
important for Numerical
Weather Prediction?

No clear definition: Another name for geomorphology, physical geography
(Collins Dictionary)
My definition: Any natural or anthropogenic feature affecting the Earth’s
surface

•

Soil property

•

Land use

Topography

•
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Land use map of Ireland
ECOCLIMAP-SG [3]

Topographic map of Ireland
GTOPO30 [2]
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Important exchange happens at the
Earth’s surface through multiple physical
processes with the Atmospheric Boundary
Layer.
Understanding the exchange at the
surface is important as it is where we live,
produce our food and emit chemicals.

Dublin city centre, Ireland
Heavy industry
Sparsely built
Large low-rise
Open low-rise
Open midrise
Compact low-rise
Compact midrise
Compact high-rise
Flooded grassland
Summer C3 crops
Winter C3 crops
Temperate grass
Needle leaf evergreen
Broadleaf evergreen
Broad leaf delicious
Bare land
Rivers
Lakes
Sea and ocean

d. Why look at physiography to
improve weather forecast for
Ireland?

c. Numerical weather prediction
model at Met Éireann
• Met Éireann currently runs the HARMONIEAROME configuration of the ALADINHIRLAM system
• Operational configuration cycle 40h1 (cycle
43 used for testing)
• 1000 × 900 grid points
• 2.5 km horizontal resolution
• 65 vertical layers

•
•

• Surface modelling: SURFEX
• SURFEX requires accurate topographic, land
use and soil property maps as input

•

Schematic representation of the main surface
processes [4]

Some HARMONIE-AROME performance
issues are attributed to surface
processes and physiography issues [6].
The use of an improved physiography
database over Iceland improved
significantly the HARMONIE-AROME
wind forecasts [7].
Similar work has never been done
before for Ireland

Irish HARMONIE-AROME operational domain [5]

2. Methods:
a. Soil map to
soil fraction

b. Gridding
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• The Irish soil map
metadata contains
information on
the clay/sand
fraction vertical
profile of each
sample(or series)
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• Gridding made
by systematically
averaging the
closest neighbor
to the grid point
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c. Blending
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d. HARMONIE-AROME experimental
set-up
• HARMONIE-AROME cycle 43 is used in each
experiment
• Same topography
• The experiment uses different land use and soil
property data (see table)
• 4 days, run every 12 hours starting on the
22/03/2018 and running until the 26/03/2018

Blended clay fraction
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Experiment

Soil property

Land use

Control

SOILGRID

ECOCLIMAP v2.5
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SOILGRID-Blend

ECOCLIMAP v2.5
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SOILGRID

ECOCLIMAP-SG

Sand 30% clay 40%
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Sand 20% clay 50%
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Schematic of clay/sand
fraction profile from Irish
soil map metadata
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• Sand/clay fraction
map is obtained
using a systematic
weighted average
of each soil series
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Gridding method
schematic
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• Blending made by
filling the Irish soil
maps gaps with a
reference dataset
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Table describing land use and soil property
datasets used for each experiment
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Blended clay fraction

3. Results:
a. Sand and clay fractions
Sand

b. Albedo

Clay

• SOILGRID-BLEND
tends to present
a smaller sand
fraction and a
larger clay
fraction around
Ireland except
around Dublin
Bay and Co.
Limerick

20

• Changing soil maps has a moderate effect on albedo (Exp. 1 - control)
while changing land cover (Exp. 2 - control) part has a significant
effect.
Control

Experiment 1 - control

c. Surface
Roughness
c. Soil
moisture
• Changing soil maps has a significant effect on soil moisture (Exp. 1 control) while changing the land cover (Exp. 2 - control) part has a
moderate effect.
Experiment 1 - control
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Experiment 2 – control

Experiment 2 – control
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Ireland albedo map for the control experiment (left), and its difference compared to
experiment 1 (middle), and experiment 2 (right)
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Ireland soil moisture (g/kg) map for the control experiment (left), and its difference compared
to experiment 1 (middle), and experiment 2 (right)

d. Relative humidity

e. 2-m temperature

f. Horizontal wind

• The control experiment
tends to have the largest
2-m relative humidity
bias while experiment 2
has the smallest bias with
experiment 1 in-between

• Similarly to Relative
humidity the control
experiment tends to have
the largest 2-m
temperature bias while
experiment 2 has the
smallest bias with
experiment 1 in-between

• The control experiment
and experiment 1 tend
to have the largest wind
speed and direction
biases while experiment
2 has the smallest bias

Relative humidity (RH) bias timeline for 28 stations
over Ireland (control experiment (red), experiment 1
(green), experiment 2 (blue))

0

2-m temperature (T2m) bias timeline for 28 stations
over Ireland (control experiment (red), experiment 1
(green), experiment 2 (blue))

Wind speed (WS) and direction (WD) biases timeline
for 28 stations over Ireland (control experiment (red),
experiment 1 (green), experiment 2 (blue))

4. Conclusions, implications and outlook:
b. Outlook:

a. Conclusions
•
•
•
•
•
•
•
•

New sand and clay fraction maps have been created for Ireland using a blend of national and international databases
This new map presents significant sand and clay fraction differences (up to 20 %).
A comparative experiment has been launched over a 4-day foggy period
The new soil map has little influence on albedo and surface friction while ECOCLIMAP-SG presents significant differences
The new soil map has an important influence on soil moisture compared to ECOCLIMAP-SG
Both soil maps represent an improvement in forecast of relative humidity at the surface and 2-m temperature
On average the new soil map has a very little influence on winds while ECOCLIMAP-SG presents a significant improvement
These encouraging results need to be tested using more cases

• Test using both the new soil map and the new land use map
• HWSD-blend experiment currently under analysis
• June 2018 drought
seasonal
experiment
• Production of
ECOCLIMAP-SGblend using
national datasets

Ordnance Survey
Ireland Prime2

ECOCLIMAP-SG
City
Bare soil
Vegetation
Water

Simplified land use map over Tralee Bay (Ireland)
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