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Project background

Storm and Wastewater Informatics (SWI) (26Q011)
Vejrradar Baseret Styring af Spildevandssystemer | (VBSS H2@098

Vejrradar Baseret Styring af Spildevandssystemer | (VBSS 1H22000
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How does weather radars work ?
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Online data availability

X-bandi(&rhus)
X-band (Aalborg)
X-band (Hvidovre)
X-Band (Harsholm)
X-band (Odense)
X-band (Vejle)
X-band (Egedal)

Imagery @2008 Terral-!et.ﬁcs"- Terms of Use

Marine Xband Radars, range 60 km C-band Radars, range 240 km
Developed by DHI Danish Metrological Institute (DMI)
500 x 500 m 100 x 100 m spatial resolution, 2000 x 2000 m spatial resolution
5 min. temporal resolution 10 min. temporal resolution
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Spatial resolution

2 X 2km
(NEXRAD)

Kilde: COWI A/S og Aalborg kommune, 2007
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100 x 100 m
(LAWR)

B

Kilde: COWI A/S og Aalborg kommune, 2007
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Comparison between C - and X -band radar

C-Band Sindabb DMI) X-Band (Aalborg )
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Static calibration 06 Aalborg Weather radar (X
regression approach

- Ratios between rain gaugeg @nd the 6;
dimensionless radar output (DRQO) are
found using the linear regression:

i, =8€ _DRQ,,

a1
T

B = 2.26e-004€xp(0.12%)
Bg7 59, = 2-36€-004xp(0.127)

41 B, 5y, = 2.17e-004xp(0.122)

- Ratios as a function of the radial
distance from the radar is fitted to an
exponential function:

p(r) =c,-exp; 1)

Rain gauge - radar rati,(-)

- The rain intensity can the be calculated o0 : 15 a0
everywhere within the radar range: Radial distance from radar, r (km)
i _=c -exp(c,-r)-DRQ, - Based on 6 months of datdulyd December 2008

- Does not change if based on shorter periods
(e.g. monthly data)

- Does not change with the spatial resolution of data
e.g. 100x100 m or 250 x 250 m
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Concept of dynamic calibration

Updated 24-Aug-2009 21:27 - 3.92 mm Today - 8.72 mm DYN

- using data from the last55 min.

dynamical locdb-values are calculated Static calibration
Zi _ 0.1~ Dynamic calibration 7
gaugej gauge 29
5 > DRO
d = | -
N Badr) 008
- a global':)Olyn are calculated by simpleé Sosk |
averaging or by some weighting s
between the different local values, e@
0.04 -~ .
Z'deni
_J= )
Payn = J 0.02 - ,r .
- Rain intensities within the range of the | Jl{;h
radar can then be estimated: 00°00:00 06:00:00 12:00:00 18:00:00 00:00:00

radar = DRO- ﬂdyn ﬂstat(r)
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Vejr model
(HIRLAM)

w0 X-Band vejrradar

%_ Bite DUy Gtk Lyrge
>
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Principle of prediction

radar scan in tirme T1 radar scan in time T2
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Prediction quality
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Prediction quality

15 min Measured Predicted
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Prediction quality
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Prediction quality
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Prediction quality
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Prediction quality
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Combined weather radar and hydraulic forecast

RegnRadar

OM PROJEKTET
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On-going research: Stochastic calibration approach

- The concept is to randomize the static and dynamic parameters which are used to
calibrate the radars by appling a number of Monte Carlo runs
- By comparing the model with measured rain data it is possible using the-GLUE
concept to find the set of parameters which gives the best fit
1 1

40-51J|IIIIIIIIII- et
0 N ok > Ty
0 5 10 0 5 10
no of timesteps number of gauges cl % 10"
1r “ ' 1 “ red dots: simulations with a poorer fit
compared to the static calibration
0. 0. . . . .
- 08 - 08 ' | I green dots: simulations with a better fit
i, compared to the static calibration
09115 0.12 0.i25 05 0 5

c2 Time displacement (min)

Michael R. Rasmussen & Sgren Thorndahl i Dept. of Civil Engineering, Aalborg University, Denmark



v 7 g
UNIVERSITY 2L foT www.aau.dk

Stochastic calibration approach 06 preliminiary results

It is then possible to calculate the best set of parameters conditional on the
observed rain and to calculate confidence bands

0.45¢ T L [ L L L
Radar, stationary calibration
0.4~ Rain gauge Il
Radar, dynamical calibration (best fit)
0.35r . o . .o
= Radar, dynamical calibration (all simulations)
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New inter -comparison test site

C-bandsradar
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