Accepted Manuscript

ATMOSPHERIC
ENVIRONMENT

Land use regression models for total particle number concentrations using 2D, 3D
and semantic parameters

Yahya Ghassoun, Marc-Oliver Léwner

Pl S1352-2310(17)30491-0
DOI: 10.1016/j.atmosenv.2017.07.042
Reference: AEA 15456

To appearin:  Atmospheric Environment

Received Date: 31 August 2016
Revised Date: 23 June 2017
Accepted Date: 22 July 2017

Please cite this article as: Ghassoun, Y., Léwner, M.-O., Land use regression models for total particle
number concentrations using 2D, 3D and semantic parameters, Atmospheric Environment (2017), doi:
10.1016/j.atmosenv.2017.07.042.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to

our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.atmosenv.2017.07.042

Authors:

Yahya Ghassoun

Institute of Geodesy and Photogrammetry
Technische Universitat Braunschweig
Pockelsstralie 3

38106 Braunschweig, Germany

E-Mail: y.ghassoun@tu-bs.de

Phone: +49 (0)531-391-94586

Marc-Oliver Léwner

Institute of Geodesy and Photogrammetry
Technische Universitat Braunschweig
Pockelsstralle 3

38106 Braunschweig, Germany

E-mail: m-o.loewner@tu-bs.de

Phone: +49 (0)531-391-94579

Abstract

Total particle number concentration (TNC) was studied in a 1x2 km area in Berlin, the capital of
Germany by three Land Use Regression models (LUR). The estimation of TNC was established and
compared using one 2D-LUR and two 3D-LUR models. All models predict total number
concentrations TNC by using urban morphological (2D resp. 3D) and additional semantical
parameters. 2D and semantical parameters were derived from Open Street Map data (OSM) whereas
3D parameters were derived from a CityGML-based 3D city model. While the models are capable to
depict the spatial variation of TNC across the study area, the two 3D-LUR showed better results than
the 2D-LUR. The 2D-LUR model explained 74 % of the variance of TNC for the full data set with root
mean square error (RMSE) of 4014 cm™ while the 3D-LUR explained 79 % of the variance with an
RMSE of 3477 cm™. The further introduction of a new spatial parameter, the Frontal Area Index (FAI)
that represents the dynamic factor wind direction enhanced the 3D-LUR to explain 82 % of the
variance with RMSE of 3389 cm. Furthermore, the semantical parameters (e.g. streets type) played
a significantrole in all models.
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