Downloaded from orbit.dtu.dk on: May 01, 2024

DTU Library

=
=
—

i

On extracting information from numerical weather prediction ensemble precipitation
forecasts to anticipate urban runoff flow domains

Courdent, Vianney Augustin Thomas; Grum, M.; Mikkelsen, Peter Steen

Published in:
Proceedings of Rainfall in Urban and Natural Systems (UrbanRain15)

Publication date:
2015

Document Version
Publisher's PDF, also known as Version of record

Link back to DTU Orbit

Citation (APA):

Courdent, V. A. T., Grum, M., & Mikkelsen, P. S. (2015). On extracting information from numerical weather
prediction ensemble precipitation forecasts to anticipate urban runoff flow domains. In P. Molnar, & N. Peleg
(Eds.), Proceedings of Rainfall in Urban and Natural Systems (UrbanRain15) ETH.

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright
owners and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

e Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
e You may not further distribute the material or use it for any profit-making activity or commercial gain
e You may freely distribute the URL identifying the publication in the public portal

If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.


https://orbit.dtu.dk/en/publications/aa8dab1f-b758-4c31-bc6e-379e5e7b9932

-UrbanRain15 wwie :
b 10th International Workshop on Precipitation in Urb('m
1-5 December 2015, S orthotél Pontresina, Switzerlz 1C
ttp://www.ifu.ethz. ch/urbanram/ , }

bLL]

mnfﬁ' J ﬁ. ’fgi an and Niltura
Al i ”’-ﬂ ; { bt |

} ﬂﬁﬁ "“' l-f ‘““J

istitute of "wﬂ al glm eri 7 R L G
THZ1ﬁ'ich H; I* =K lll‘ﬂl'jri B . “"1 | LTRSS ﬂ
#odar ili-l,] it | p il ar - g
H # el B L] =
Ay 201 _ r;jrf-'ﬂﬁ'“ :ﬂ?:ﬂ'rn.l 1 .-.-i:-: -T:illrl. -..:..I.h..
i rah R

r' IJ | ”'““"T!l-w |'-
o r! II

o 0 M i T




Rainfall in Urban and Natural Systems
10th International Workshop on Precipitation in Urban Areas

UR15-08

On extracting information from numerical weather prediction ensemble precipitation fore-
casts to anticipate urban runoff flow domains

V. Courdent*?, M. Grum?, P. S. Mikkelsen®

1 Department of Environmental Engineering, DTU, Denmark
2 Kruger Véolia, Sgborg, Denmark

*Corresponding author: vatc@endv.dtu.dk

Abstract

Weather forecasts can provide valuable information to improve operational performance of urban
drainage systems (UDS) and wastewater treatment plants (WWTPs). For example, radar-based
rainfall nowcast are increasingly being used within real-time control (RTC) concepts. Numerical
weather prediction (NWP) models can also contribute to forecast rainfall with the advantage of an
increased lead-time. NWP models are already used in various fields from streamflow forecasting
(Shrestha et al. 2013) to solar and wind energy prediction (Bacher et al. 2009).

Using uncertain information, such as NWP, to optimize storm- and wastewater systems in real time
is generally challenging. Indeed, NWP is embedded with a significant uncertainty but such fore-
casts do however contain information that can contribute to optimization especially when utilizing
multiple ensemble model runs. Therefore, we decided to create a method to extract information
from NWP ensembles in order to distinguish the incoming flow domains rather than quantitatively
predicting the flow values directly.

The method is elaborated around (i) a set of strategies for utilizing the information in the NWP en-
semble, (i) a model for predicting catchment outlet flow from NWP precipitation forecasts, and
considering (iii) different sources of uncertainty (spatial, temporal) and (iv) forecast consistency.
The strategies are designed with a view to obtaining more or less conservative predictions. The
skill of each forecast strategy is evaluated using a threshold exceedance contingency table on the
catchment outlet flow. Furthermore weights are assigned to each outcome of the contingency table
to determine the expected benefit/damages of each strategy.
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Figure 1 illustrates a conservative approach to

cope with spatial uncertainty. The rainfall input _ .
to the runoff model is based on an area up- Fig 1. Dahmusaen catchment (Case study) and

scaled beyond the physical catchment to in- NWP grid point selection (up-scaled spatial
clude neighboring cells and differentiating con- ~ Strategy).
vective and stratiform rains.
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Figure 2 displays the runoff model output for a NWP and the high flow prediction for 7 different
strategies that utilize the NWP ensemble information in different ways. The upper panel represents
the modelled discharge at the catchment outlet considering the conservative up-scaled approach
describe in Figure 1, which leads to very conservative estimates of flow threshold exceedances.
The middle panel is based on the average precipitation over the catchment, which as expected
provides more realistic flow forecasts. The last plot shows prediction of threshold exceedance for
different strategies.
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Fig 2: Runoff model flow forecasts (upper and middle panel) for a two-day period in June 2014,
based on two different NWP rainfall selection strategies and (lower panel) high flow prediction for a
set of 7 strategies utilizing the NWP ensemble information differently. The strategies 1 to 4 are
based on the middle panel and the strategy 5 to 7 on the upper panel. The strategies 5 and 7 are
also considering the previous forecast.

Such predictions can, for example, be used to disable a dry period optimization scheme (pumping
strategy, WWTP inflow smoothing, energy consumption, etc.) when dealing with high flows has
priority. The decision making to start the optimization is motivated by the prediction confidence
resulting from the different strategies. The flow threshold and the strategies parametrization need
to be adjusted to the prediction purpose.

References

Bacher, P., Madsen, H., & Nielsen, H. A. (2009). Online short-term solar power forecasting. Solar
Energy, 1772-1783.

Feddersen, H. (2009), A Short-Range Limited Area Ensemble Prediction System. Technical Report
09-14. Danish Meteorological Institute, Copenhagen, ISSN: 1399-1388.

Shrestha, D. L., Robertson, D. E., Wang, Q. J., Pagano, T. C. and Hapuarachchi, H. A. P. (2013),
Evaluation of numerical weather prediction model precipitation forecasts for short-term
streamflow forecasting purpose, Hydrol. Earth Syst. Sci., 17, 1913-1931.



