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Introduction

In WRF -Urban model, the percentage of impervious
surfaceis used to characterize urban lanelse condition,
but it just a two dimension information, Which dose not
consider the morphological characteristics of urban

canopy

The height information is needed to introduce into model.

It is difficultto get the building height.

Fractal dimension canreflect the heterogeneity in

vertical direction properly.
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Outline

1. Methodology

2. Validate the performance of the new approach(fractal
dimension) in WRFUrban Model

3. Conclusion




Methodology

Beijing underlying surface fractal dimension base on 201llandsat-
TM remote sensingimages.
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Fractal dimension can reflecthe complexity anddegree of
fragmentation of surface type, the higher fractal dimension means
more complextype and higherfragmentation. Based on the above
picture we could figure out that the fractaldimensionorder in
Beljingis Commerciab Residential.Clearly, the fractal dimension
could be a reflection oimorphologicalinformation.
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Figure a is the fractal dimension and figure b is théuilding height

In Beljing.
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Thedistribution of fractal dimension and height building are very similar. S
fractal dimension can reflect the heterogeneity of urban land use conditionijin
vertical direction. We derive the urban lanse categories and therrespondin
average building heigim the model.

Fractal dimension

2.35~-2.62

2.56~-2.75

2.75~-3

Urban land-use
categories

Low density

Medium density

High density

Mean height of
building

8m

12m
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How to introduce fractal dimension into Model

Percentageof
impervious surface
URBAN
2D information! FRC_
4 Add -
Urb land Fractal dimension
r'tan lana-use 5
> WRF-Urban Model

condition 3D information !
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Fractal dimension 2.35~2.62 2.56~2.75 2.75~3

Urban land-use

categories Low density Medium density High density

Mean height of

building 8m 12m 16m




Beljing urban land-use categories in WRFUrban model
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Theirdifference s figure a is only corresponding the percentage of impervious s
but figure b corresponding both percentage of impervious surface and the fract

dimension. obviously, figure b is more effective to describe the heterogeneity of
surface.
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Numerical domain and setup of the simulation

U Casel Aclearday at 6 August2010.From 06:00UTCto 07:00UTC
Case2 Arainfallday at 1 July 2013. From 01:00UTCto 02:00UTC

U Each case conducts two tamsd so.NBWa
The test NEW introduce fractal dimension based on test ctrl.
A third test with no urban in Beijing is conducted in Casel which is referred
objcityo . Four nested domains with horizontal
spacing of 27km,9km,3km,and 1km.
The region in green line is the focus

area of this study. The red lines are the
ring roadgn Beijing.
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Analysis of the results(Casel)

Evaluation of T2m and wind speed in 10m against 77Automatic
Weather Stations
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Positive value indicate that the test NEW perform bétizmtestCTRL.
Apparently The test NEWshowsbetter performance than thest CTRL In
capturing thd2m.
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The distribution of wind speed in 10m

OBS CTRL NEW

Shadedreas represemind speed in 10m which is lesan a certain
threshold Test Newis more closed to the observation, the wind simulationis
smaller between the second and fourth ring roads in Beijing which correspon

with the high risdéuilding region.




