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- Recommend the best locations to put new
sirens

- Siren variables:
- Siren power (in decibels)

- Siren height

- Environmental variables:
- Ambient temperature  * Wind direction

- Ambient humidity * Wind speed
- Terrain




Input Layers

Siren Analysis

¥ Study Area Palygon

« Study area polygon |

Building Height {optional)

¥ Siren Points

« Buildings with height .
attributes

% Ambient Humidity
i

» Existing siren poinfs

& Frequency

Siren Point Height Above Terrain {optional)

Cancel Environments... Show Help ==




Input Integer Values

« Temperature

« Humidity

 Wind speed

* Wind direction

« Siren power

« Siren frequency

« Siren height
above surface

+ Cloud coverage




Overview of Analysis
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Implement a
sound

propagation )
engineering

\model .




How 1o Find Sound Pressure at a Point:

L,=L, + Do - A

— N\
Receiver Point Attenuation (dB)
Sound Pressure
Level (dB)
Source Directivity
Sound Power Correction (dB)

(dB)



Sound Propagation Engineering
Model

- Wind Farm Noise Propagation Prediction Model by
(Bass, Bullmore, and Sloth, 1998)

- Based on the IEA model (a sub model of the ISO-
9613-2 model)

- CONCAWE upwind attenuation factor
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Sound Propagation Engineering
Model Accuracy

- Wind Farm Model Accuracy:

- 2dB(A) of the level not expected to be exceeded for at
least 85% of the fime

- CONCAWE Model:

- 95% confidence intervals: 6.9 dB (category 3, lowest
accuracy) — 4.5 dB (category 6, highest accuracy)
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Create grid of receiver points that covers
the study area

Kings
Heights
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Integrate Data

. DEM S = e % > 4
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Solve the Sound Pressures at Each Recelver Point
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- Generate sound
pressure level in each
receiver point (in dB)
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Generate sound pressure level In each

receiver point
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- Apply Sanjay Rana’s Stochastical Rank and
Overlap Elimination (S-ROPE) method

- Rank — each source in a grid of potential sources

- Overlap elimination - select highest ranked,
eliminate overlapping sources

-Repeat until area is completely covered.

- Repeat entire process many fimes using different,
random (stochastic), first point.
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Qutput final results

- Qutput
recommended
siren locations




- Store sound pressure
iInformation in sight
ine feature layer
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- Add additional attenuation factors like
buildings.

- Use advanced calculation model.

- Create visualization of the results in CityEngine



Thank You

Contact Information:
Barbara Webster
barbara webster@redlands.edu
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