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1. Introduction

1.1 General

1.1.1 Civil Engineering and Development Department (CEDD) of the Government of the Hong Kong
Special Administrative Region appointed Matt MacDonald Hong Kong Ltd. (hereinafter called
MMHK), under Agreement No. CE 45/2008 (CE). to provide professional services in respect of
LiantanglHeung Yuen Wai Boundary Control Point and Associated Works - Investigation
(hereinafter called "the Assignment"). The date for the commencement of the Assignment was
24 April 2009.

1.1.2 Nowadays, there are total of four Boundary Control Points (BCPs) in the HKSAR providing
vehicular crossing at the Hong Kong - Shenzhen boundary at present. On the eastern part, the
existing vehicular crossing points at Man Kam To and Sha Tau Kok have already reached their
design capacity, while the expansion works to enhance their capacities is limited by existing site
constraints. It is anticipated that the volume of cross-boundary traffic will continue to increase
with the closer ties of Hong Kong - Shenzhen and the completion of the Eastern Corridor in
Shenzhen. The establishment of a new BCP border area of North-eastern New Territories is
thus required to meet the future traffic demand and alleviate traffic congestion at Man Kam To
Boundary Control Point and the adjoining areas.

1.1.3 In 2006. the Hong Kong and Shenzhen governments jointly commissioned a study. namely
"Preliminary Planning Study on Developing UantangfHeung Yuen Wai Control Point" (the Joint
Study) to examine the need, benefit and function of a new BCP at UantanglHeung Yuen Wai
(LT/HYW). The Joint Study confirmed the need for a new BCP at LT/HYW.

1.1.4 As part of this Assignment, the Consultant is required to conduct an Air Ventilation Assessment
(AVA) in accordance with the ETWB TC NO.1/06 as specified under the Clause 6.14.19 in the
Project Brief to ensure that the potential impacts on air ventilation performance and wind
environment are duly considered in the planning process.

1.2 Objective

1.2.1 The objective of this assessment is to qualitatively assess the potential impact on air ventilation
performance caused by the proposed buildings/structures within the LT/HYM BCP Site (BCP Site)
to its immediate surrounding area.

1.3 Scope of Study

1.3.1 The scope of this study includes the following tasks:-

• To identify and review the characteristic of study area, key wind corridors and the prevailing
wind directions;

• To qualitative assess the potential impact on the air ventilation performance caused by the
proposed buildings/structures within the BCP Site, identify good design features, potential
problem areas and recommend mitigation measure if required; and

• To advise if further study should be carried out at later stage.
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1.4 Characteristic of Study Area

1.4.1 The BCP Site is situated at the south-west of Liantang of Shenzhen and at the west of Heung
Yuen Wai of Hong Kong as illustrated in Figure 1.1.

1.4.2 The Shenzhen River is running along the Hong Kong Shenzhen Administrative Region Boundary
as illustrated by the Orange Line. The BCP Site inside the Hong Kong boundary is enclosed by
the Green Line in Figure 1.1 and is approximately 18.3 hectares (ha) in area.

1.4.3 The Chuk Yuen Village (CYV) is currently situated inside the BCP Site and the relocation of CYV
will be completed prior to the commencement of the site formation works. CYV will be relocated
within approximately 0.5Km radius from the boundary of the BCP Site and it will be consisted of
low-rise town houses.

1.4.4 Within the Hong Kong Boundary, the surrounding area of the BCP Site is predominately
occupied by the natural landscape with the North East New Territories (NENT) Landfill site
situated in the vicinity as illustrated by the aerial photo in Figure 1.1. In addition, there are
villages and open storages situated at the North-East, East, South-East and South of the BCP
Site.

1.4.5 The existing Lin Ma Hang Road running through the centre of the BCP Site will be realigned
along the BCP Site boundary. There is no other major road presence in the vicinity apart from
the existing border road along the Shenzhen River.

1.4.6 Across the broader in Shenzhen, the surrounding of the BCP Site is predominately occupied by
urban fabrics comprised of high rise buildings in particular to the North-East and West of the BCP
Site. While the natural landscape of Tang Pai Shan and the Shenzhen reservoir are occupying
the North of the BCP Site.

P:\Hong Kong\BRI\255228 Liantang_HeungYuenWai BCP\Report\028 - Air Ventilation Assessment\Expert Evaluation\Rev B\AVA
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1.5 The Proposed Layout of the BCP

1.5.1

1.5.2

1.5.3

1.5.4

1.5.5

The detail (Le. the actual size, shape and appearance) of the proposed buildings/structures
within the BCP Site is currently unavailable at this Investigation Stage. The Design Competition
is currently being prepared and it is anticipate to be completed prior to the commencement of the
Detailed Design Stage.

The current footprints and dimensions of the proposed buildings/structures are based on the
requirements specified in the Schedule of Accommodation (SoA) under the revision C of the
"Report on Design Parameters Preliminary Layout of Bcpn.

The current footprint is appropriately 30% converge of the BCP Site footprint and the dimensions
adopted to create the massing of the proposed buildings/structures in the computer generated
3D model are anticipated to be the upper limit (i.e. the worst case).

The latest layout for the duster of buildings/structures within the BCP Site and the massing of
proposed buildings/structures with their respective maximum height are illustrated in Figure 1.2.
This will be considered as the Baseline Scenario.

Figure 1.2: Computer generated 3D model of the Baseline Scenario

_ 15.OmPD
_ 250mPD

255mPO
_ 3S5mPC

545mPO
_ 575mPO

There are abbreviations assigned for each individual building/structure for easy reference and
they are as follows:-

STP Sewage Treatment Plant

ICES Inbound Cargo Examination Building

HKPF Hong Kong Police Force Building

FS Fire Station

aCES Outbound Cargo Examination Building

EP Elevated Platform

PTS Passenger Terminal Building

DF Disinsection Facility
P:\Hong Kong\BRI\255228 Uantang_HeungYuenWal BCP\Report\028 - Air Ventilation Assessment\Expert Evaluation\Rev B\AVA
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• The HKPF Building is one of the tallest buildings/structures within the BCP Site and it
footprints is approximately 46.0m in width x 40.0m in length. It will have outdoor antenna
poles and an observation tower at the highest point of the BCP Site for security surveillance
purpose. The outdoor antenna poles and an observation tower are anticipated to reach
approximately 57.5mPD.

• The FS of Fire Services Department (FSD) is also one of the tallest buildings/structures I
within the BCP Site and it footprints is approximately 46.0m in width x 40.0m in length. It will
have a drill tower to be built as an independent structure within its compound. The Fire
Station is anticipated to be between 3-5 storey heights but the drill tower is anticipated to
reach approximately 57.5mPD.

---------------
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1.5.6 The formation level of the BCP Site will be approximately +15.0mPD as illustrated in Figure 1.2.
The majority of the proposed buildings/structures (i.e. the STP, ICES, OCEB, EP and OF)
situated within the BCP Site are approximately 1O.Omto 11.0m in height and they are not expect
to have any significant impact on the air ventilation performance to the immediate surrounding
area of the SCP Site due to their low rise nature and the large spacing between them.

1.5.7 The following proposed buildings/structures within the SCP Site will be considered in this
assessment.

• The PTB is the largest and second tallest building within the BCP Site and its footprint is
approximately 73.0m in width x 150.0m in length. It has the largest frontage against the
incoming winds in particular to the E and W directions and it is anticipated to reach
approximately +54.5mPD.

• The EP has the largest footprint and its footprint is approximately 165.0m in width x 265.0m
in length. It is an open air platform with cover for the pedestrian walkway but there will be no
cover for the cross-boundary coach loading/unloading bays at the upper deck of this
elevated platform. It is anticipated to reach approximately +25.5mPD.

P:\Hong Kong\BRI\255228 Liantang_HeungYuenWai BCP\Report\028 - Air Ventilation AssessmenllExpert Evaluation\Rev B\AVA
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2. Wind Environments

2.1 Source of Wind Availability Data

2.1.1

2.1.2

2.1.3

2.1.4

2.1.5

The wind availability data provided by the Hong Kong Observatory (HKO) and Fifth-Generation
NCAR/Penn State Mesoscale Model (MM5) published in the website of Planning Department are
acceptable as recommended in the "Technical Guide for Air Ventilation Assessment for
Developments in Hong Kong" published by Housing, Planning and Lands Bureau (HPLB) and
Environmental, Transport and Works Bureau (ETWB).

In this study. the wind availability data observed by the nearby HKO weather station located at
Ta Kwu Ling (TKL) and simulated by MM5 have been reviewed in order to understand the local
wind condition of the TKL area and the BCP Site.

The HKO wind data observed by the TKL Station provide the lower level wind availability (Le.
closer to the pedestrian level), where the wind environment is influenced by the local topography
in the surrounding environmentJlandscape.

The wind data simulated by MM5 provide the wind availability data at the atmospheric boundary
layer (i.e, 596m above the terrain), where the wind environment is free from any influenced by
the local topography in the surrounding environmentJlandscape.

The annual and summer wind roses will be considered in this qualitative assessment since the
prevailing wind directions may be very different from each other in the summer and non-summer
period.

2.2 Wind Roses of Ta Kwu Ling Station

2.2.1 The TKL Station is located at the Ta Kwu Ling Farm adjacent to the existing Ping Che Road
(22°31 '43"N and 114°09'24"E) as shown in Figure 2.1. Although this HKO weather station is
approximately 2.5km away from the BCP Site but it share a highly similar topography features
with the BCP Site.
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2.2.2

2.2.3

2.2.4

The anemometer of TKL Station is situated at 28.0m above the mean sea-level (i.e. +29.3mPD)
according to Table A of Appendix of "Summary of Meteorological and Tidal Observations in Hong
Kong" published by the HKO.

I
~
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The "Monthly Means of Meteorological Elements for Ta Kwu Ling, 1986-2009" presented in Table
2.1 were extracted from The HKO website. The annual mean wind speed and the prevailing
wind direction are 8.5km/h (i.e. 2.361m/s) and at 110° respectively.

Table 2.1: Monthly Means of Wind Speed at Ta Kwu Ling. 1986-2009
Prevailing Wind Wind Speed

Month Direction(degrees) (km/h)

January 110· 9.0

February 110· 9.7

March 110· 10.3

April 110· 9.B

May 110· B.7

June 110· 7.4

July 110· 7.2

August 110· 6.B

September 110· 7.7

October 110· B.7

November 110· B.7

December 110· B.2

Year 110· B.S

I
I
I
I
I
I
I
IIn addition. the annual wind rose of TKL Station between 1987 and 2009 as shown in Figure 2.2

indicate the annual prevailing wind direction is East-South-East or 110°. The other major
component of wind is from the East and the minor but an observable component is from the
North. I

I
Figure 2.2: Annual wind rose of TKL Station (running 60-minute wind) 1987 - 2009

6

1 JAN 1987·31 DEC 2009
ANNUAL
NO Of QBSERVATKlNS • 190759
NO OF VARIASlE WiNos. 31 ( a 019 '"
NO Of CAl.M WINOS - 7211 0 110' '"

o 10 20 30 40
, I I , I I

s

PERCENT AGE FREQUENCV

The nuntler In 1M innef eve. IS tOe
poIcentoge l<ec!ueocy 01 OCQmOOC8 01
calm Ind If8I1.1bIe WW'lds

fl

It·11

" IE - .qo 21-4 .)tp OI, _
La- t_ l.".. ......

,~ "'O ~... ~CIII'I "II»
... ".,~:.: tCIID ,_ ,_

:!:II .:I!.. J":lJ 1* ro. ...
.:,,' J'''' .,." ..... ,."tl 1%1 1m 't" I'"

,., /j~ UfO GP'J UOI :Ii'" '010'
r"tIOO 'lito' C_ oooa ) ..
,. (.* tlO'.! ClIQO .0(1(1 UCli J«iII

". ~ ')0 ll" 1.- 1-' "• ""12" ....... ~o.
II ,,, ,_ ~,... 'IQ'I ,... I
,. Il~r c.:o ~IX l .... :n';JI

" !lilt' C:IIID ~~I a.:r
'4 ~1110 CIDl ClIaD;OJI: 'I:

10. • I' l" '.....
fREOUENCV TABLE

I
I
IP:\Hong Kong\BRI\255228 Liantang_HeungYuenWai BCP\Report\028 - Air Ventilation Assessment\Expert Evaluation\Rev B\AVA

028B.doc

I



I
I
I

I
I
I
I
I
I
I
I
I
I
I

I
I
I
I
I

Agreement No. CE 45/2008 (CE) Liantang/Heung Yuen Wai Boundary Control
Point and Associated Works
Final Report on Air Ventilation Assessment (Expert Evaluation)

~
Mott MacDonald

2.2.5

2.2.6

2.2.7

The summer wind rose of TKL Station between 1987 and 2009 as shown in Figure 2.3 indicate
the summer prevailing wind direction are East & East-South-East or 90° &110° respectively.

Figure 2.3: Summer wind rose of TKL Station (Running 60-minute wind) 1987 - 2009
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In summary, the wind data recorded by the TKL Station indicated that during the non-summer
period, the prevailing wind directions are mainly from the East & East-South-East with some
contributions from the North. While in the summer period, the prevailing wind directions are also
from the East & East-South-East.

The wind data suggested that winds from the East & East-South-East directions are predominant
in the TKL area throughout the year.
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2.3 Wind Roses and Data of Grid (25, 44)

2.3.1 The nearest grid to the site is Grid (25, 44) illustrated that East-North-East and East directions
dominate the annual wind frequency as shown in Figure 2.4.

2.3.2 It is appropriate to reduce the number of directions in the study if the probability of wind coming
from the reduced set of directions exceeded 75% of the time in a typical reference year
according to the "Technical Guide for Air Ventilation Assessment for Developments in Hong
Kong". The eight most probable wind directions which exceed 75% of a year at this grid are
shown in Table 2.2.

Figure 2.4: Wind rose of Grid (25,44)
···~tJt

;.

o I·ll .....

Table 2.2: Summary of the eight most probable wind directions which exceed 75% of a year

Prevailing Wind Degreeof Wind Direction in P b bTl (%)
Directions Whole Circle Bearing (WCB) ro a I I Y 0

NNE 22.5° 9.20%

NE 45.0° 11.20%

ENE 67.5° 19.00%

E 90.0° 12.10%

ESE 112.5° 9.30%

SE 135.0° 8.40%

SSE 157.5° 5.00%

SSW 202.5° 5.40%
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I

2.3.3 The eight most probable wind directions are 22.5°, 45.0°, 67.5°, 90.0°, 112.5°, 135.0°. 157.so
and 202.5° and the total sum of probability of the above wind directions are 79.6% of time in a
year.

Table 2.3: Summary of wind velocity of the eight most probable wind directions at 596m above terrain

Velocity NNE NE ENE E ESE SE SSE SSW
infinity (m/s)

0_to_1 0.20% 0.20% 0.20% 0.20% 0.20% 0.20% 0.20% 0.20%

I 1_to_2 0.50% 0.40% 0.40% 0.30% 0.40% 0.40% 0.40% 0.50%

2_to_3 1.00% 1.00% 0.50% 0.50% 0.60% 0.70% 0.40% 0.50%

3_to_4 0.70% 1.30% 1.10% 0.70% 0.50% 0.90% 0.50% 0.50%

I 4_to_5 0.70% 1.10% 1.50% 0.90% 0.80% 0.90% 0.60% 0.50%

5_to_6 0.50% 1.20% 1.90% 0.80% 1.00% 1.00% 0.50% 0.70%

I 6_to_7 0.30% 0.80% 1.80% 1.00% 1.30% 1.10% 0.70% 0.50%

7_to_8 0.30% 0.90% 1.60% 1.20% 0.90% 0.80% 0.50% 0.60%

8_to_9 0.40% 0.60% 1.80% 1.40% 0.90% 0.70% 0.40% 0.60%

I 9_to_10 0.70% 0.80% 2.10% 1.20% 0.90% 0.50% 0.30% 0.30%

10_to_11 0.60% 0.80% 1.90% 1.20% 0.60% 0.40% 0.20% 0.20%

I
11_to_12 0.60% 0.70% 1.40% 0.80% 0.50% 0.20% 0.10% 0.20%

12_to_13 0.30% 0.20% 0.90% 0.80% 0.20% 0.10% 0.00% 0.10%

13_to_14 0.30% 0.30% 0.70% 0.40% 0.20% 0.00% 0.10% 0.00%

I 14_to_15 0.40% 0.30% 0.20% 0.30% 0.00% 0.10% 0.00% 0.00%

15_to_16 0.40% 0.20% 0.20% 0.20% 0.00% 0.00% 0.00% 0.00%

16_to_17 0.50% 0.20% 0.20% 0.00% 0.00% 0.00% 0.00% 0.00%

I 17_to_18 0.50% 0.10% 0.20% 0.00% 0.00% 0.00% 0.00% 0.00%

18_to_19 0.20% 0.10% 0.10% 0.00% 0.00% 0.00% 0.00% 0.00%

I 19_to_20 0.10% 0.00% 0.20% 0.00% 0.00% 0.00% 0.00% 0.00%

20_to_21 0.00% 0.00% 0.10% 0.00% 0.00% 0.00% 0.00% 0.00%

21_to_22 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

I 22_to_23 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

23_to_24 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

I 2.3.4 The wind availability data indicate that the wind velocity ranges from 0 to 24m/s from 8 wind
directions at 596m above the terrain and the mean speed at the nearest grid (i.e. 25,44)

I
simulated by MM5 is approximately 6.923m/s.

2.3.5 The wind availability data simulated by MM5 suggested that prevailing wind directions are the

I
East-North-East and East as their probabilities are 19.0% and 12.1 % of a time in a year
respectively.

I
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2.4 Conclusion on Local Wind Environment

2.4.1

2.4.2

2.4.3

2.4.4

The TKL Station is the nearest HKO Weather Station and located approximately 2.5km away
from the BCP Site. The wind condition observed by the TKL Station is made at 28.0m above the
mean sea-level (i.e. +29.3mPD). The formation level of the proposed BCP Site is approximately
+15.0mPD and the heights of the proposed buildings are between +25mPD and +57.5mPD.

The TKL Station and BCP Site are situated on a relatively level ground and their surrounding
areas are both dominated by the natural landscape with low-density villages scattered in the
vicinity. These two locations sharing a highly similar topography features between them. The
wind data observed by TKL Station is therefore can be considered as representative of the winds
approaching the BCP Site and appropriate to be used in this qualitative assessment.

In addition to the wind data observed by the TKL Station, the wind availability data simulated by
MM5 should also be considered in the qualitative assessment since the local wind environment
at the low/pedestrian level may be very different from the boundary layer (i.e. 596m above
terrain). The wind availability data simulated by MM5 indicate that the prevailing winds are come
from the East and the East-North-East directions.

With reference to the wind data observed from the TKL Station and the wind availability data
simulated by MM5, it can be concluded that the prevailing winds are come from the East-North-
East (ENE), East (E) and East-South-East (ESE) directions in both summer and non-summer
period.
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3. Expert Evaluation

3.1 General

3.1.1

3.1.2

3.1.3

3.1.4

It is imperative to remember that the BCP Site is located in a rural area and its surrounding area
is predominately occupied by the natural landscape with many isolated villages and open
storages comprised of low-rise buildings scattered in the vicinity.

The road pattern with its connection to wind corridors and the height of the built-up area are
normally oonsidered to have significant influence on the existing wind environment in the urban
area but this principle may not apply in the rural area where open spaces dominates.

The influence of the disposition and height of the proposed buildings/structures within the BCP
Site (i.e. the Baseline Scenario) as well as the current landform such as the open spaces in the
surrounding area on the wind environment will be assessed qualitatively.

There will be limited discussion on the building morphology due to the absence of the design for
the proposed buildings/structures within the BCP Site as mentioned in 1.6.1.

3.2 Prevailing Wind Environment

3.2.1 This section identify the wind environment of the TKL area in relation with the important features
such as (1) Breezeways/Air Path. (2) Existing Road Network/Pattern, (3) Height Profile of the
surrounding buildings and landscape features and (4) Open Spaces and their connections with
the existing wind corridors. The natural topography induding wind corridors and the aerial photo
of the TKL area are shown in Figure 3.1 and 3.2 respectively.
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3.2.2 The TKL area and it surrounding area are relatively flat and the mountains have dominates the
landscape situated on the East of the TKL area and BCP Site. The natural topography created
by the open spaces, mountains and hills situated in the surrounding area of the TKL have
created a number of major wind corridors as shown in Figure 3.1.

3.2.3 As illustrated by the topography of the TKL area in Figure 3.1, the influence of the
breezeways/air paths on the existing wind environment of this area is discussed as follows:-

• Breezeways/Air Paths

The existing wind corridors, inter-linked open spaces, non-building areas, low-rise buildings
scattered in the vicinity of the TKL area have provided the major breezeways for the
prevailing winds from the ENE, E and ESE directions. These winds will be allowed to
penetrate into the TKL area and reach the pedestrian level without any significant
impediment.

Figure 3.2: The aerial photo of the TKL area

Legend:
,.P ..
: : Open Spaces (Natuntl Landscape)

c~::::::=::::.=.:~JOpen Spaces (NENT LandfiU Site)

Building Height unknown (Shenzhen Area)

Building Height between 10· 20mPD (Villages & Open Storages)
...._ .._._ --_ .
i....._".""_,,_,,_""_,,j Building Height below 30mPD ITKL Police and Fire Station)
r..::===··'! Proposed Maxirrun Building Heigh« 42mPD cacp Site)

Existing Roads
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3.2.4 The aerial photo illustrated that the existing road network/pattern, the villages, open storages and
NENT Landfill Site in the TKL area. In addition to the natural landscape as mentioned in 3.2.2,
the NENT Landfill Site have occupied a substantial amount of the area situated on the East of
the TKL area. The prevailing winds are from E and ESE directions and therefore the urban
setting of Shenzhen area has no relevancy on the local wind environment.

3.2.5 As illustrated by the aerial photo of the "TWL area in Figure 3.2, the influence of the important
features on the existing wind environment of the area is discussed as follows:-

• Existing Road Network/Pattern

The existing road network is not well developed in this rural area at TKL. Ping Che Road,
Ping Yeung Road, Wo Keng Shan Road and Lin Ma Hang Road are the major roads
providing access to the TKL area. In addition, there is a border road situated along Hong
Kong Shenzhen Administrative Region Boundary.

i) Ping Yeung Road is running from South to North direction and through the centre
of the TKL area;

(ii) Ping Che Road and Wo Keng Shan Road are running from South-east to North-
west direction on the east and west of the TKL area respectively;

(iii) Lin Ma Hang Road is running from the South-west to North-east direction on the
east of TKL area and which provides access to the existing CYV and the proposed
BCP Site; and

(iv) the border road is running in parallel along the Shenzhen River.

The presences of these roads have provided the necessary air-paths, maintain the overall
porosity and enhanced the wind penetration into the TKL area.

• Height Profile

There are many isolated villages comprised of low-rise buildings scattered in the vicinity of
the TKL area and the majority of these buildings are 2-3 storey height. The overall porosity
of the area is high and the permeability of the area is very good.

The low-rise buildings are not expected to have any significant impact on the breezeways
and air paths but the presence of mountains and hills (I.e. maximum height is appropriately
200m) situated on the East of TKL area as shown in Figure 3.1 may have greater influence
on the breezeways and air paths.

• Open Spaces

Open spaces and the NENT Landfill Site occupied a substantial portion of the East of TKL
area. These open spaces enable wind from higher level to reattach to the lower level (i.e.
the pedestrian level) and they are connected to the wind corridors as shown in Figure 3.1.
This allows wind penetration and further enhances air movement while maintaining the high
porosity of the TKL area.
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3.3 Prevailing Wind Environment in TKL area & BCP Site -
Non-Summer and Summer Period

3.3.1 In the TKL area, the prevailing winds are from ENE, E and ESE directions during both non-
summer and summer periods according to the wind data observed by the TKL Station and the
wind availability data simulated by MM5.

3.3.2 The major roads are usually acted as wind corridor and facilitate winds to disperse into the
nearby local area. In contrast, the road network/pattern in the TKL area does not playa
significant role or having no influential impact on the overall air ventilation of the TKL area
because the surrounding is dominated by the open spaces. The presence of these open spaces
ensured that there will be high permeability to wind penetration into the TKL area.

3.3.3 It is anticipated that winds from the prevailing wind directions as shown in Figure 3.3a, 3.3b and
3.3c will penetrate into the TKL area without significant impediment and will reattach to the
pedestrian level when passing through the NENT Landfill Site and open spaces in the TKL area.

Figure 3.3a: The aerial hoto of TKL area with

L~: L":::::.:::::::::::::.~ Open Spaces ,Natural Land9cape)

L .-j Open Spaces ,NENT Landfill Site)

BuIlding Helghl LWmOWll (Shenzhen Antll)

Building Helghl ~n 10 - 20mPD (Villages & Open Storages)

BuIlding Heigh! below 30mPD CTKL Police end .,-.. StMIon)

j----,J I"roposed MaxWnun Building Heighl-42mPD (BCP Site)
L

____ Ex:isling Roads
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__ ~_...... Open Spac.. (NEHT lAndftI Site)

Buildll"lg HeIghI unknown I~ ArMI
~ HeighI. betften 10 - 2OmJODfYI... Open StongMl
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I
I

3.4 Local Wind Environment with Proposed Layout of BCP Site -
Non-Summer and Summer Period I

I
3.4.1 As discussed in previous sections, the TKL area and the existing surrounding of the BCP Site are

sharing a highly similar topography features and the prevailing winds from the ENE, E and ESE
directions are allow to penetrate through and disperse into the BCP Site with no significant
impediment.

I
I
I
I
I
I
I
I
I
I
I
I;::::::: Open 1pE- CN-lunJ ~I

Iluiding ...... '*-n 10 ·2OmPD _ 25.0mPD
(Viii..,.. I Open Stonga) _ 25.5mPD
Building Height unknown _ 35.5mPD
IShenztwn Ana) _ 54.5mPD= ExistIng Road ~ _ 57.5mPD

I
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Figure 3.4c: The layout of the BCP Site with prevailing wind from ESE direction

C::l Open --..,NmnI LInd~)
Building HeW1t a.r-n 10 - Z~PD _
!VIUages .. Open 1t~1 _ 25.5mPD
Building ...... Ldnown _ 35.5mPD

(SI'MnIhen AI.-) 54.5mPD= Eldstfng RailNarwo!tt 57.5mPD

3.4.2 The BCP Site footprint will occupied approximately 18.3 hectares (ha) in area but such large
extend of the development will not affect the existing breezeways and wind corridors owning to
their low-rise nature with large spacing/separation between the proposed buildings/structures. It
is anticipated that the potential changes to the existing ventilation environment caused by the
proposed buildings/structures will be mainly localised within the BCP Site. These localised
effects are discussed as follows:-

• Non-Summer and Summer Period

At the BCP Site, the prevailing winds are from ENE, E and ESE directions during both non-
summer and summer periods as discussed in the previous sections. These prevailing winds
will reattach to the low level at the open spaces in the vicinity of the TKL area and then reach
the pedestrian level at the BCP Site.

In view of the low-rise nature of the majority of the proposed bUildings/structures as
illustrated in Figure 3.4a, 3.4b and 3.4c (l.e. STP, ICEB, aCEB, EP and OF), the prevailing
winds from the ENE. E and ESE directions will flow over the top of them. penetrate into and
through the BCP Site without any significant impediment. The overall porosity and
permeability of the BCP Site remains very good even after incorporated the proposed
buildings/structures.

The height adopted for HKPF Building and FS as shown in Figure 1.2 illustrated the
maximum height of the observation tower and drill tower. The actual height of the HKPF
building and FS are not expected to exceed 5 storeys. Hence. there will be some but
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insignificant impediment on the easterly wind since the orientation of these two buildings is
aligned perpendicularly to the east.

On the other hand, the and east-north-easterly, easterly and east-south-easterly winds are
anticipated to flow around the facade of the proposed building and forming air paths in
particular to the PTB owning to its large facade against the prevailing winds. Such large
facade enables more downwash winds to reach the pedestrian level on the EP and further
enhance the air flow within the BCP Site.

While the EP has a largest footprint but this is situated at a low level and the prevailing winds
will be allowed to penetrate through it due to its large height clearance from the ground (i.e.
approximately 10m). The presence of this elevated platform is expected to have insignificant
impediment on the prevailing winds.

3.4.3 There are technical and operational constraints imposed on the layout, footprint, dimension and
height of the proposed buildings/structures within the BCP Site. For instance. the footprint of the
PTB may not be able to further reduce since it has to accommodate the Customs, Immigration
and Quarantine (CIQ) facilities and associated equipments while maintaining a handling capacity
of 30,000 passengers. Moreover, the height of the observation tower will be built to reach the
highest point within the BCP Site in order to provide unobstructed security surveillance. Hence,
the bulk effect and the height profile of certain buildings/structures may not be avoided.

3.4.4 Despite the aforesaid constraints in 3.4.3, there are good design features can be adopted in
order to further minimise the possible impediment on the local wind environment within the BCP
Site with due consideration of the prevailing wind direction and limitation on the physical settings.
The good design features are related to the building height profile, building bulk, orientation of
building and spacing/separation between the proposed buildings and they are as follows:-

• Height Profile

The building mass should take the form of gradual change of the height with decreasing
heights towards the prevailing wind directions (Le. ENE, E and ESE directions in this case).
Varying the height profile of the PTB, HKPF and FS will encourage wind deflection and
promote air movement.

• Building Bulk

The building bulk and footprint shall be reduoed as far as practicable in order to minimise the
bulk effect. The use of basement floor shall be considered to reduce the building height as
well as any possible impediment to the localised air paths.

• Building Orientation

The orientation of the proposed buildings within BCP Site shall be aligned in parallel or up to
30° to the prevailing wind directions in order to maximise the air penetration and reduce any
possible impediment.
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I
• Spacing/Separation

I
I

The spacing /separation between the buildings with the largest facade within the BCP Site
(i.e. the PTB) and its nearby proposed buildings/structures (i.e. aCEB and FS) shall be at
maintain between 30m to 40m in order to maximise the air penetration and minimise any
possible impediment to the localised air paths.

I
I
I

As mentioned in 3.4.2, the actual height of the HKPF building and FS are not expected to
exceed 5 storeys and hence these two proposed buildings are approximately 15m in height.
It is therefore considered that 5m to 10m spacing/separation between these two buildings
shall be maintained.

The majority of the other proposed buildings/structures within the BCP Site (i.e. STP, ICEB,
aCEB, EP and OF) do not playa significant role or having no influential impact on the overall
air ventilation performance due to their low-rise nature (i.e. approximately 10.0m to 11.0m in
height).

I
I
I
I
I
I
I
I
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4. Conclusion

4.1.1 An Expert Evaluation on the AVA has been conducted for the Baseline Scenario in
accordance with the ElWS Technical Circular No. 1/06 Air Ventilation Assessment and
Chapter 11 of the Hong Kong Planning Standards and Guidelines.

4.1.2 With reference to the wind data observed by from the TKL Station and wind availability data
simulated by MM5, a qualitative assessment on the characteristic of the TKL area, BCP
Site and wind availability have been carried out.

4.1.3 The wind roses and data of the TKL Station and simulated by MM5 were carefully studied.
The key wind corridors, the prevailing wind directions in both non-summer and summer
period and the possible impediment have been identified.

4.1.4 In consideration of the prevailing wind environment, topographical features of the TKL area
and proposed layout of the BCP Site as discussed in Section 3.0, the proposed
buildings/structures does not play any significant role or having no influential impact on the
prevailing winds from the East and East-South-East directions and the air ventilation
performance in the surrounding area and the localised area of the SCP Site. Further air
ventilation study is therefore considered unnecessary.
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5. Recommendation

5.1.1 It is not recommended to conduct any further study on the air ventilation performance
unless the design of the proposed buildings exceeded the dimension of the buildings
adopted for the Baseline Scenario in this Expert Evaluation.

5.1.2 In the detail design stage, the design consultant shall llaise with the Planning Department
upon the completion of the design for the proposed buildings and demonstrate that the
design of the proposed buildings within the BCP Site will not play any significant role or
having no influential impact on the prevailing winds and the air ventilation performance.
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Appendix A: Responses to Comments I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

P;\Hong Kong\8RI\255228 Liantan9_HeungYuenWai BCPIReport\028 - Air Ventilation Assessmenl\Expert Evaluation\Rev B\AVA
028B.doc

I
I

22
I



~-~-~ -------- ~

I
I
I
I

Comments Responses

Agreement No. CE 45/2008 (CE)
Liantang/Heung Vuen Wai Boundary Control Point and Associated Works - Investigation

Draft Report on Air Ventilation Assessment (Rev. A)

Comments & Responses

I
I CE/BCP

Civil Engineering and Development Department
Ref. (OFKRH-01) in BCP CS CE45/2008/07.01 PI.
Date: 18 May 2010I

I
I

I refer to your above referenced letter dated 23
April 2010.

2. I have the following comments on the
captioned report:

Clause 1.5.4

(a) It is noted that HKPF Building and Fire
Station are the tallest building/structures
within the BCP site. Please check
whether it is the requirement of HKPF and
FSD.

I
I
I
I

(b) Please check if cover to the cross-
boundary coach loading/unloading bays at
the upper deck is required. If yes, the
cover should be taken into account in the
air ventilation assessment.

Sr Town Plnr/Urban Design & Landscape
Planning Department
Ref. E-mail from Miss Paulina Kwan
Date : 21 June 2010 (at 11 :49)I

I
I

I refer to your e-mail dated 10.6.2010 attaching
a copy of the above draft AVA Expert Evaluation (EE)
report for our comment. Please note that our
observations on the draft report are summarized below
for your follow-up action:

(a) It is noticed that only wind data collected at
Waglan Island and MM5 modelled data at Grid
(25A4) have been adopted in the EE. As
Waglan Island is located quite far away from
LT/HYW t it is considered necessary to also
make reference to the data collected at the
nearby weather station, i.e. Ta Kwu Lingt in
estimating the prevailing wind directions and
magnitudes of the BCP Site. Based on data
available in the website of the Hong Kong
Observatory, the prevailing wind direction at
Ta Kwu Ling for annual, January and July are
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HKPF confirmed that the HKPF will have an
observation tower at the highest point of the site
for security surveillance.

FSD confirmed that the tallest structure within the
Fire Station Compound would be the drill tower.
The drill tower may reach up to 3~-35m in height
and will be an independent structure within the
compound.

Please be advised that there is no cover for the
cross-boundary coach loading/ unloading bays at
the upper deck.

Note. The wind data collected at WGL and the
relevant discussion have withdrawn from this
report. The wind data collected by the Ta Kwu
Ling Station between 1986 and 2009 has now
incorporated accordingly.
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the east of south-east (ESE) which is different
from those at WagJan Island. Omission of Ta
Kwu Ling data renders the evaluation
incomplete and may result in a distorted
conclusion.

(b) Owing to the nature of the wind data adopted,
the analysis on wind condition is only limited to
the boundary layer. However, because of the
presence of mountains and hills at the north
and the concentration of urban development
with higher density situated further to the
north-east and west of the BCP Site in
Shenzhen, the local wind environment at the
BCP Site, particular at the low/pedestrian level,
could be substantially different from what at
the high level. In the absence of a systematic
and logical analysis on the low level wind
environment, it seems too early to draw the
conclusion though there is no disagreement
that the proposed buildings Istructures on the
BCP Site with maximum building height of
about 57.5mPD and large gaps/spaces in-
between may not induce significant adverse
impact on the air ventilation performance to its
surrounding.

Note. Please be advised that there is a substantial
amendment to the report after the incorporated the
wind data collected by the Ta Kwu Ling Station.

Furthermore, the natural topography of the
surrounding area of the Ta Kwu Ling has also
taken into consideration in this Expert Evaluation.
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