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Report on “The 7th International Advance
School on Wind Engineering” (IAS 7)

Date : December 6-8, 2010
Venue : CSIR Science Centre, New Delhi, India

The 7th International Advance School on Wind
Engineering” was held at CSIR Science Centre, New
Delhi, India from 6th to 8th December 2010. It was co-
hosted by Global Centre of Excellence Programme, Tokyo
Polytechnic University (TPU), Japan, Central Building
Research Institute (CBRI), Roorkee and Indian Society for
Wind Engineering (ISWE), Roorkee. It was inaugurated by
Prof. Yukio Tamura, Tokyo Polytechnic University, Japan.
Prof. Prem Krishna, Vice President, INAE & Chairman RC,
CBRI, Roorkee, India graced the occasion and presented his
views on the state of Wind Engineering in India. Prof. S. K.
Bhattacharyya, Director, Central Building Research Institute,
Roorkee, India presided over the function and briefed the
gathering about the research activities of CSIR-CBRI. Dr. A.
K. Mittal, Course Coordinator, Scientist CBRI and Hon. Sec.
ISWE presented an overview of the activities of ISWE being

carried out.

The dignitaries released the lecture notes proceedings
containing the lectures of all the eminent speakers.

Experts in Wind Engineering from various countries
all over the world were invited to discuss the new areas of

research that are being taken up in their respective countries

and also to address the issues concerning the Indian

designers and practice engineers.

Photo 1. Inauguration by lighting of lamp by dignitaries Photo 4. Participants of IAS7
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Photo 5. Certificates distribution to the participants

The lecturers and the titles of their lectures were as
follows:
Yukio Tamura (Tokyo Polytechnic University, Japan)
1. Efficient observations of random fields - Meaning of POD
2. Suppression of wind-induced responses of buildings -
Damping devices

3. Damping in buildings and estimation techniques

Chii-ming Cheng (Tamkang University, Taiwan)

1. Aerodynamic databases for tall buildings

2. Aero-data based wind resistant design of tall buildings

3. e-wind: An integrated engineering solution package for

wind sensitive buildings and structures

Chris Letchford (University of Tasmania, Australia)

1. Windborne debris in horizontal winds and applications to
impact testing

2. Climatology of extreme wind speeds

3. Topographic effects on gust wind speed

Partha Sarkar (Iowa State University, USA)

1. Interference effect of surrounding buildings on wind
loads

2. Aerodynamic loads and response of slender structures in
time domain

3. Rain-wind induced and dry cable vibration of stay cables

Michael Kasperski (Ruhr University, Germany)

1. Specification of the design value of aerodynamic
coefficient

2. Estimation of the design wind speed

3. Identification of effective pressure distribution
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YouLin Xu (The Hong Kong Polytechnic University,

Hong Kong)

1. Wind and structural health monitoring of long span
bridges

2. Typhoon wind simulation and design wind speed

Ted Stathopoulos (Concordia University, Canada)

1. Understanding wind codes and standards: Fundamentals
behind their provisions I

2. Understanding wind codes and standards: Fundamentals
behind their provisions II

3. Understanding wind codes and standards: Fundamentals

behind their provisions I1I

Prem Krishna (Indian Institute of Technology, Roorkee,

India)

1. Proposed revisions in the Indian Wind Loading Code.
Part I-Revisions

2. Proposed revisions in the Indian Wind Loading Code.
Part II-Implications in design

3. Proposed revisions in the Indian Wind Loading Code.
Part I1I-Research needs

A large number of delegates from Govt. and private
sectors were benefited from the IAS7. About 50 participants
which included Engineers/Professionals from many
organizations like Consulting Engineering Services,
Mahagun India Pvt. Ltd., Mehro consultants, Construction
Catalysers Pvt. Ltd., NTPC, Jaypee Associates Ltd., RWDI
Consulting Engineers, HUDCO and CBRI attended the
programme. Faculty members from IIT Kanpur, IT-BHU
Varanasi, NIT Trichy, NIT Surathkal, NIT Durgapur and

research scholars also participated in this course.

This school was preceded by a 3 day workshop cum
training course on “Seismic and Wind Resistant Design of
Building Structures” jointly organized by CBRI, Roorkee
and ISWE, Roorkee at the same venue from Dec 3 to Dec
5, 2010. This course was inaugurated by Prof. Michael
Kasperski, Ruhr University, Bucham, Germany who was
the Chief Guest of the Function. Prof. S. K. Bhattacharyya,
Director, Central Building Research Institute, Roorkee, India

was the Guest of Honor.

Eminent speakers like Prof. Prem Krishna, Prof. S.K.
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Bhattacharyya, Prof. P.D. Porey, Dr. N. Lakshmanan, Dr. S.
Arunachalam, Prof. PK. Pande, Prof. D.K. Paul, Prof. Abhay
Gupta, Prof. Y. Singh, Dr. Naveen Kwatra and Dr. Achal
Mittal delivered lectures and shared their experiences. They
discussed on the basics of Wind Engineering and the recent
developments on the design concepts regarding wind and

earthquake engineering.

Finally, the closing ceremony was held on 8th December,
in which Prof. Yukio Tamura, Tokyo Polytechnic University,
Japan, distributed the certificates to the participants. Prof.
P.D. Porey, President, ISWE presided over the function and

emphasized the need of similar activities in future also. Dr.

Wind Effects News

Page 3

Achal Kr. Mittal, Course coordinator and scientist, CBRI
conducted the event and proposed a vote of thanks to faculty,
participants, sponsorors (DST, CSIR etc.), press and the
organizing team. GCOE

A feedback study was carried out by the organizers at
the end of the event. From this study, it was found that IAS7
was highly appreciated by the participants and expressed
that there should be more of such courses dealing with the
multi-hazard approach especially in earthquake and wind
engineering. Also more international collaborative activities

in the form of projects, visits of research scholars, workshops,

seminars, conferences, etc, should be rigorously pursued.

Photo 6. Lecturers and Participants of IAS7
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AT DR EEBRFEROMADATONIZe TNHEDANY M
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BUBLEMRIERD S M EFEREO—EERT,

-Some Progress about Field Observation and Numerical
Simulation of Tropical Cyclones nearby Southeast coastlines
of China, Lin Zhao (Tongji University)

-An application of typhoon models to setting design wind
speed time histories, Masahiro Matsui (Tokyo Polytechnic
University)

-On the design wind speed in hilly regions for wind resistant
design of bridges, Shuyang Cao (Tongji University)

- Parameters of turbulent wind in Beijing, Qing-shan Yang
(Beijing Jiaotong University)

- Universal Equivalent Static Wind Load for a terminal
building, Akira Katsumura (Wind Engineering Institute)

-Universal ESWL of plane truss roofs, Bo Chen (Beijing
Jiaotong University)

- Generalized peak factor and its application to stationary
random processes in wind engineering applications,
Nadaraja Pillai (Tokyo Polytechnic University)

- Aerodynamic characteristics of tall building models with
various unconventional configurations, Yukio Tamura
(Tokyo Polytechnic University)

- Static Wind Loading on Buildings: Comparative Study of
Major Asia-Pacific Codes and Standards, Yaojun Ge (Tongji
University)

- Interference effect on local peak pressure between two
high-rise buildings with different shapes, Wonsul Kim
(Tokyo Polytechnics University)

-Wind Force and Response Characteristics of a Slender
Beam with Angle Cross-section, Takeshi Ohkuma

(Kanagawa University)
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- Energy transformation mechanism of coupled bending
torsional flutter, Zujun Liu (Tongji University)
-Aerodynamic flutter control for typical bridge girder
sections under self-excited wind loading, Yongxin Yang
(Tongji University)

-Investigation of Fetch Effect on Wind Pressures on
Low-rise Building, YongChul Kim (Tokyo Polytechnic
University)

-Rough wall treatment by SST k-o turbulence model, Jian

Zhang(Beijing Jiaotong University)
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Cluster analysis of vertical profiles of wind velocity
and temperature obtained from WRF simulation

Jaeyong Chung, Ryuchiro Yoshie,

Sivaraja Subramania Pillai, Masanori Mochiduki

1 INTRODUCTION

Urban heat island effects have been observed in many
cities located near the Japanese coast. One strategy for
mitigating heat island phenomena is to utilize sea breeze

by leading cool air into urban canopies. However, the

effectiveness of this strategy depends on the characteristics
of the sea breeze, particularly the vertical profiles of wind
velocity and temperature. Thus, it is necessary to understand
the characteristics of sea breeze. Recently, CFD simulations

have been applied to real urban cities in order to examine
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the effects of various countermeasures to heat island
phenomena. However, such simulations require appropriate
vertical profiles at the inflow boundary, which is another
reason to investigate the vertical profiles of wind velocity
and temperature. Furthermore, if we can obtain some
representative profiles and their occurrence frequencies,
it might be possible to use them for statistical long-term
evaluation of the wind and thermal environment (not just
one moment or one day). Although many studies have been
conducted in the Tokyo area that address the characteristics
of sea breeze by observations and meso-scale simulations
(Yoshikado, 1994; Ooka et al, 2008), information is limited
to specific days. In this study, meso-scale simulation was
conducted from August Ist to August 31st of the years
2006, 2007, and 2008 in the Tokyo area in order to obtain

spatial distributions of velocity and temperature data. Based

- ! Domain 3

X

Figure 1. Computational domain and target points.

and temperature on the sea and inland. The simulation was
performed from August Ist to August 31st of the years 2006,
2007, and 2008. All 10-minitue data of each point were
extracted from the output of WRF calculation. In this study,
we fo-cused on the Y-component (south-to-north component)
of the wind velocity because wind directions around south-
to-north are predominant during summer in Tokyo. The
Y-component of all wind velocity data (144x93days=13,392
data at 28 vertical levels from surface to 2 km high) were

used for the cluster analysis.
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on the obtained data, the vertical patterns of velocity and
temperature were classified using cluster analysis and the

occurrence frequencies of the patterns were examined.

2 MODEL DESCRIPTION

In this study, the Advanced Research WRF (ARW)
dynamic solver was used to obtain the spatial distribution of
wind velocity and temperature. NCEP global analysis data
and real-time global sea surface temperature analysis data
were used for the initial conditions. The simulation was run
in 3-nested domains as shown in Figure 1 and Table 1. The
vertical computational domain was up to 20km high and it
was divided into 55 vertical levels (28 levels from the surface
to 2km high) with non-uniform distribution. Target points
for the investigation are shown in Figure 1. Two points were

selected for comparing the vertical patterns of wind velocity

Table 1 Domain size and grid arrangement

Do- Computational Grid erd
f area b size
main X % Y (km) number (km)
1 450 x 450 50 x 50 9 km

2 180 x 180 60 x 60 3 km
3 60 x 60 60 x 60 1 km

3 CLUSTER ANALYSIS

Cluster analysis is a convenient method for grouping
large amounts of data into categories that have similarity
among them. In this study, velocity data at the sea point were
analyzed by cluster analysis, but the temperature data at
the sea point and both velocity and temperature data at the
inland point (P1) were not examined by cluster analysis. They

were treated as the reference of the velocity at the sea point.

4 RESULTS
4.1 COMPARISON OF WRF RESULTS AND
OBSERVATION DATA

Wind Speed (m/s)

S N B~ O 0 O

8-16 8-18 8-20 8-22

8-28

8-24 8-26 8-30

Figure 2. Comparison between wind speeds of WRF results and observation data at P1 (—:WRF, o: Obs. da-ta)
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Figure 3. Comparison of WRF results with observation data for vertical wind speed profile at Katsuura

Figure 2 compares the wind speeds of the WRF results
and the observation data at P1 (observation height: 96m)
from August 16th to 31st of 2006. The wind speed calculated
by WREF is in approximate agreement with the observation
data. Figure 3 shows the vertical profiles of 1-hour averaged
wind speed of WRF and observation data at Katsuura. The
vertical profiles calculated by WRF agree well with those of
the observation.

4.2 Vertical profile and occurrence frequency of
each cluster

Eight clusters were selected for this investigation. The
results of cluster analysis for August of 2006, 2007, and
2008 are shown in Figures 4-6, which show the average
and standard deviation of velocities and temperatures in
three representative clusters, with the diurnal occurrence
distribution of each cluster (Other clusters are not shown
in this abstract due to limitation of space). In these figures,
positive and negative values of wind velocity indicate south-
to-north and north-to-south, respectively. In Figure 4,
cluster 1 illustrates a weak wind pattern at both the sea and

the inland locations. The wind pattern at the sea location

represents the beginning of the sea-breeze pattern. The
occurrence frequency of cluster 1 was 16.1% for all clusters,
and 50% for cluster 1 occurred between sunrise (5:00AM)
and noon (12:00AM). In Figure 5, the average wind velocity
of cluster 2 over the sea increased up to 60m height and then
decreased with height above 60m. For the inland location
(P1), the average velocity increased up to 200m height. The
maximum average wind velocity of cluster 2 decreased from
sea to inland and the wind direction reversed over 1.4km
from the surface. The difference between the temperatures
of sea and inland was 3.3°C near the surface (lowest vertical
height, 12.6m). This pattern frequently occurred in the
afternoon on sunny or cloudy days (from the weather map
of JIMA) with the highest occurrence frequency (20.2%) for
all clusters. Thus, the pattern of cluster 2 is considered to be
a typical sea breeze circulation. In cluster 3 (Figure 6), the
see breeze layer was thicker and the velocity was higher than
those of cluster 2. The temperature difference between sea
and inland for cluster 3 was 5.4°C near the surface (lowest
vertical height, 12.6m), which was higher than that for

cluster 2. This pattern mostly occurred after cluster 2 in the
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Figure 5. Average and standard deviation of velocity and temperature profiles for cluster 2 with diurnal occurrence distribution
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Figure 6. Average and standard deviation of velocity and temperature profiles for cluster 3 with diurnal occurrence distribution
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afternoon on very hot sunny days (from the weather map of
JMA) and it had 14.7% occurrence frequency.

5 CONCLUSIONS

WREF simulation was conducted for the area of Tokyo for
the months of August in years 2006, 2007, and 2008 to obtain
the spatial distribution of wind velocity and temperature data.
Using the obtained data, we classified the vertical patterns of
wind velocity and temperature on the sea by cluster analysis.
The frequency of occurrence of each pattern was investi-
gated and the relationship to the weather condition of each
pattern was clarified. It was found that eight clusters captured
the possible vertical patterns of wind speed on the sea in the
area of Tokyo for summer. Three representative clusters were
shown in this paper. Cluster 1 represented the beginning of
the sea-breeze pattern. Clusters 2 and 3 were considered to
be typical sea breeze circulation in which the wind direction
was reversed over 1km, and their total occurrence frequency
was about 36% in all analyzed periods. This study was a new

challenge to clarify the vertical patterns of wind velocity

and temperature in Tokyo using WRF results and cluster
analysis. However, further investigations are necessary for
more appropriate WRF parameter settings in order to reflect
the real situation of the Tokyo area and more appropriate
classification methods, which will be done in our future
works.
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