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Hong Kong
Rain-Profile
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secrer under happy valley:
rainworer exodus

1835 Acknowledgement: 2 #52 Drainage Services Department
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What is Happy Valley to you? It was then a playground for the rich; and now recreation
hub for the common folks. Few know that this valley basin has a bulwark to keep the heart
of Hong Kong Island out of floods. The Drainage Services Department (DSD) hollowed out its
bottom for temporary rainwater storage - this is how it works from the rainy season of 2015.

fia KIpasa 7K
The Big Plan
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B2 Temperate steppe
TR Humid subtropical RAMWEIR Tropical savanna RBEBFE Ulaanbaatar, 8 Mongolia

N\ Hachijojima, BZA Japan &3 Phnom Penh, 5Ri#i%€ Cambodia 216.4 mm
3,073.4 mm 1.635.6 mm




It isn’t easy for Hong Kong, one of the rainiest cities along the Pacific coast,
to control floods - 60% of the city’s natural terrains are slopes. A primitive, open
environment should be highly evaporative, permeable and with less surface runoff, so
that the earth and hills can naturally drain away rain. Yet when the terrain is densely
studded with concrete buildings and pavements, the land surface cannot absorb
much rainwater or let it evaporate. Rising sea level plus runoff from mountains under
rainstorm can easily flood urban areas. Flood worsens during high astronomical tide
and typhoons. Sheung Wan, the earliest developed area of Hong Kong, was once a
notorious “flooding blackspot” since its oldest reclaimed lands are much lower than
the newer ones. In 1997 Nathan Road in Mong Kok suffered from severe flooding.
And in the early 1990s, the northern New Territories plains were extremely flood-prone
due to overflowing rivers.
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Victor Hugo remarked, “The sewer is the conscience of the city.” Reliable
drainage is essential for everything to converge and confront. “Engineering is about
solving problem and it’s fun. It might be difficult to design or construct, but the

key approach is to keep it simple.” Ellen Cheng, a
Senior Engineer of DSD (Drainage Projects Division)
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shares her tactics for tackling floods in Hong Kong
Island: interception at upstream, storage at
mid-stream and improving drainage at

downstream.

Lk
- thifs Upstream

Fiks Mid-stream WABZ LB LK = B A IR B T
Downstream Zro RS BEBREIT A BEEFIAE B PRIEE

IAHKEHE i ETd 28R RE TS e b
BEEEE AR Build underground stormwater B2 B R0 RIR

Enlarge drainage channe\s storage tanks; slowly discharge CQ\Iect and direct rainwater aboye
straighten meanders anc; stored stormwater to downstream mid-levels to the sea through rain

9 tunnel to reduce rainwater that
dredge sewers r + reach mid- and downstream; hence

minimize flood discharge facilities
to build in urban areas

R AEEM Humid continental
HoH 852 Bishkek, SEISHT Kyrgyzstan
442 mm

ZH#ZF R Tropical monsoon
LK Dawei, #8%® Myanmar
5,600 mm

TRRB/ R AEEM Humid subtropical/continental
&8 Qingdao, & China
720 mm
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_.Brief history of Hong Kong
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The Big Obstacles
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In early days of Hong Kong rainwater £ BRERIRE ety EB8E8S
l‘ and sewage were discharged in thelslame‘ BT, B S ERN\F—IBHELAS
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discharge untreated sewagé into water i‘ B BRAASHE  EHRETEIRRE =
© bodies. Since early 20" century the' 3 T _FENET
E . government had started té build separate ..
\ frh systems for rainwater and sewage.
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In 1988 the government commissioned |

Bl

the Land Drainage and Flood Control

g

Strategy Study, and set up Drainage Services
Department in 1989. The Drainage Master:
_Plan was drawn ub in 1994 which divides
~ the whole térrit'ory into 8 parts, éaoh with its

e e

| resolution and drainage facility for its drainage
~ problems. Conventional flood treatment .
~ include dredging and enlarging channels. In
recent years “interception”-and “stormwater -
stérage” are applied to reduce impactltp'-'

JRBAREM Humid continental
PIJEXR-ERIFBER Afyonkarahisar, TEHEH Turkey
398.6 mm

BTN Temperate oceanic BIR Polar tundra
L@IR Bergen, AL Norway 272 Nuuk, 1&E# Greenland
2,250 mm 756}—\_,\



The Happy Valley
Underground Stormwater
Storage Scheme
(HVUSSS) is the third
storage scheme following
Tai Hang Tung and Sheung
Wan. Flooding in various
places on Hong Kong
Island (including Wong
Nai Chung Road in Happy

st Storage tank phase 1

Valley) in 2000 called the =
need for better flooding

solutions. Happy Valley Racecourse was the only possible option for building stormwater storage
tank, for it is the lowest point of the district and has no populous developments above. “Yet
the Hong Kong Jockey Club (owner of the racecourse) was dubious of the project, especially
of the impact on horse-racing fixtures.” So it came to that nasty rainstorm in 2008 which
turned the whole racecourse to a shallow lake. The HVUSSS project was kicked off in 2012,

EXBEENTEZHRTOEUAE " EFERHEEE "TILEER
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How hard is it to hollow out the underground of an open space? “Very! Our project
site is right underneath an operating racecourse and other sports facilities, surrounded
by residential buildings, schools, hospitals and churches.” A lot of liaising were in place,
for instance meetings with district councillors, avoiding work during school exam periods.
Still the Jockey Club was persnickety over project details. “Work halted on Wednesday
nights and Sundays for horse racing, and on rainy days as well. Wednesday afternoons
were saved for site clearance - lowering or evacuating all machineries for clear vision
down to the hoofs from the spectators’ stand.” Horses are taken care of too. “They are
very sensitive to the surroundings. Canvas must be packed up to avoid frightening the
horse from crackling of the canvas as winds blow. We also refrain from using reflective
materials and colourful hoardings.” Added DSD Engineer Cheuk-lun Leung. After all they
had a very happy cooperation with the Jockey Club, explained Ellen.

BEEXEME Temperate oceanic
SRBAREME Humid continental TEMAT Budasy:;esst, 85 F Hungary RASITHME Temperate oceanic
HT B SIREE Stockholm, #H82 Sweden mm 1&7&2B1R Groningen, 18 Netherlands

/_\ 539 mm 773.7 mm
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$#3U8 Ponza, AR ltaly SE/SE St. Petersburg, B&HT Russia 370.8 mm
657.3 mm 119.3 mm )

BHBRRERE RE= K B ERKRAKOHE  EiER -

A shallow tank of 3-metre high means less water to be pumped out, in order to save power.

MUZK 3 T35
The Big Tank

BB EIZHIRN TER L ROBIBEEMAKN T §—EBF8E-
TEQEREEK M (73BILJ5K) BIAKEL - REMB R RBRESZ Hib B2
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ABIZE B JIROEB R M ZEEREN TR NSN3 EZEFFEBEEIR .

Football and rugby players on Happy Valley Recreation Ground may not be aware of a
gargantuan tank, as large as 24 standard-sized swimming pools (60,000mé?), under their feet.
HVUSSS comprises such tank, connecting box culverts, a stilting basin, a pump house and a
fan room. Rainwater normally escapes only through the box culverts. With certain amount of
rainfall the 4 water level sensors (at up- and downstream of Happy Valley, inside the tank, and at
HKO'’s tide gauge at Quarry Bay) will issue an alert, the movable weirs and the tank then come
into usage (see next page). “This is environmentally friendly - without these controllable weirs,
rainwater would flow into and fill up a portion of the tank space, even when downstream channels
can still receive water. That would require 20,000m® more of tank space to meet actual need and
much more energy in construction.”

RIFDITIZEBAMEANIKSHE B, “HEE 3 -2—/\F2B
BER RSIUBE2 " A+ F— 8, 2N REREES WREE RBESLHL—
B=TRBMERZIKNZZE

HVUSSS comes in two phases so that fewer ball courts have to be closed during the project.
It will ultimately be completed in 2018, enabling 130 hectares of areas in Wan Chai, Causeway
Bay and Happy Valley to withstand rainstorms of a 50-year return period.

DS Mediterranean

8 Mediterranean R AREIE Humid continental HB Athens, B Greece

—



ZHth Storage tank

%"HZB%E\_KBOX culvert

Z3ftith Storage tank

N
FEHBEE  Box culvert

EMEEEN  EaERT BeerE FERNEBRIE;
FRME KE TR SAOREBHBES IRWAR  KERFEEER UES
RBEEN=DTK BFF=D — 7 REKRME ERRBEBHRE-
How it works: The tank is normally empty and all rainwater exit via the box
culverts. In a rainstorm, the movable weirs lower to let in rainwater. After rainstorm,
they lower more so that 2/3 of stored rainwater escape freely from box culvert.
Only the rest 1/3 water needs to be pumped out - an energy-saving design.

EHAIMNVURFE

The Green Mind
RIVNEHBRXEBMAE LK BEH—FIE JsEE
HIRIR SIS MERNRTE  RHEHRERINE—RS T
AREABEEAVEBEENEA BfISESBAERES
SHRHBENHTE TIZABRERAND R FIU0LEEHESES
TEBEESHARES  REBARENEE L RFBBINE I8
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It is a shame if a huge project for the community’s sake do more harm than good to the MRESE NRERE

. « . . ) . . ) ENEENE EHES
environment. “There are beautiful and precious trees around the project site. We invited ‘tree BT 87 TR

expert’ Professor C.Y. Jim to monitor tree conditions during the project, such as installing Z;mfﬁigéf;gxﬂé
O .
devices to detect if the construction had shaken any trees, and feed moisture to tree roots.” An artificial hill with real

grass will cover up the

Another surprise is a water recycling system which wasn’t in the initial plan. “We built a smaller pump house. People may

tank next to the big one to collect groundwater and irrigation water from the ball courts above. watch ball games up here.
Commissioned by the

They are used for irrigation again after simple treatment. Moreover, we are examining the quality LCSD, DSD will also build a
new changing room within

of rainwater collected in this site, for further studies of rainwater harvesting possibilities.” This the project site.
can be a good start to probe applying larger rainwater harvesting systems in Hong Kong.

AEIFREREP—EF/NTEBEER  dRMREER BWHK  St. Kjeld, a small coastal community of Copenhagen, is flood-prone during
NARMEESSEHESZ  — 22— —F ' FARBBRATNA L KSE  cloudbursts. It was flooded with the rest of Copenhagen in 2011 that caused a
TEBEBREKS BAEBB BT REBEINAREER T loss of over 1 billion euros. The Danish government then rectifies the district’s
BARERLDEEIE  SANSTEEEG R TSNS floodwater solution - not by the traditional sub-drains but turns streets and

e P n=. N B nCES NN lanes into temporary “canals” under rain, and the park into a potential water
gﬂgg?}ix;;;;%gg/ﬁ?géifégbrff‘[iél%%giiiﬁizg tank. When storm strikes again, the community would become a canal town

. et . _ rather than a disaster-hit area. The design of this engineering project considers
== MEENE 3 r & N =] N RN o
EHTRSRERERARA BB MEASRN—H2 S S N S YA

TERHF¥ M Subpolar oceanic
ERHKT Reykjavik, KB Iceland
798.2 mm

BB Temperate oceanic
F KIS Copenhagen, 32 Denmark



Q&A

RHFENEMBUNHPINTEF BRNKEEC

How does DSD work with various departments to deal with rainwater treatment?

EKBEBWESIKRBNEKRBHNER FTEAIEEE SO MKEEIKERZRE T
KEL FEAXAENBFERE BRKEMRIRZCNER Lo HHKR B
HEED  WERBE BYREFLEENRESHASRIT I EHMNBTE &
The Water Supplies Department (WSD) provides details of catchwater and catchment
areas for DSD to calculate amount of rainwater that may spill over from catchwater to
the downstream channels. It discusses regularly with HKO about rainfall amount, tide
height and climate change to evaluate flood control capacity. It also joins hands with
Highways Department, Food and Environmental Hygiene Department and Home Affairs
Department on analyzing and preventing flooding.

BRARBRETNKES TITE?

Is it possible to harvest rainwater in Hong Kong in a large scale?

READTEMKRUENEK HECREEYREMEE LSRR flwmE
HER BEZSS WNFER LV EKXBRESEEEIMMBERS  REEMEER
RAREFERAY @ - ZESE KB EBRBERRNAERY BKRER  Fl 072 RS
TESELETNMAEE  EERANKERRERENRKERLEAERRA
B PRI AT E R — o

Rainwater collected from the existing culverts in urban areas contain pollutants from
buildings and roads, such as vehicle emissions and bird droppings. It must be treated
or collected through separate systems to be reused, and is not cost effective according
to DSD’s studies. DSD and WSD continue to look for ways to recycle precious water
resources, for instance small-scale rainwater harvesting. Rainwater collected from Lai Chi
Kok Drainage Tunnel is now used for irrigation in the park, toilet flushing and cleaning roads.
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ERICHBTBRNEMEBUIN RHBERBIATREMERKZIENE?
Apart from Hong Kong Island and Kowloon, what about flooding in the rural
New Territories?

RTIEFRTE SN R BELENFIET NS - EENENEEBER
BANEERZEHONRARE  #REENRARENIINHEKE -

Other than widening river channels, “village flood pumping scheme” is applied at low-lying
villages: bunds are constructed around villages, and smaller stormwater storage tanks and
pump houses are built within the village. Stored water is discharged outside the bunds.

RIBRZBH (R KEEEE)  BEFRLBASIFRNRE L AL RBMBESE
wlRNEESRE REEAESSEE BREGLBRENENIR-

The Contingency Plan for Natural Disasters of the Security Bureau provides that when the
Special Announcement on Flooding in the northern New Territories is issued, the DSD
Mainland North Region Emergency Control Centre will be activated, stationed by DSD
staff who are ready to clear blocked drains.

ERIFR Source: 755 Drainage Services Department

BIR Polar tundra
1818 Zugspitze, f&BI Germany
2,004 mm

BHBEM Temperate oceanic
BAE Geneva, it Switzerland
822 mm

DS Mediterranean
BT Valencia, BT Spain
442 mm
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