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1. Why do we want to know about rivers?

O
o“tllne 2. Rivers: from uplands to lowlands

3. Benefits & uses of rivers
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Oki & Kanae (2006) Science v.313:1068-1072

The terrestrial water balance does not include Antarctica

Global Water Cycle
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Storage [103 km3] [103 km3/yr] Time  Flux
Ocean 1,338,000 436.5 3000 years
Ground water 23,400 30.2 775 years
Lake 175 2.4 73 years
River 2 45.5 16 days
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C Water Scarcity Index (R,.)
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Oki & Kanae (2006)
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Water withdrawal — desalinated water
WS Renewable freshwater resources

2.4 billion people (231%) highly
water-stressed areas (R, > 0.4)



Education for Sustainable
Development Goals (ESD)

articipate auilahly
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Recommendations for implementation:

* Integrating ESD in policies, strategies & programmes
* Integrating ESD in curricula & textbooks

* Integrating ESD in teacher education

* Promoting a whole-institution approach

* Applying action-oriented transformative pedagogy

CLEAN WATER
AND SANITATION
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Hillslope coupling 34 Debris flow
iiﬂ Flash flood

Debris flow Sediment
initiation & scour transport

Mass movement
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Streams begin where rainfall and snowmelt generate enough water to

flow overland, gathering in channel networks
to create ever larger streams -

In the upper reaches of rivers, slopes are
steep and only the coarsest sediments are
deposited. Finer-grained sediments
are swept away to be deposited
farther downriver where
slopes are gentler.

As the slope decreases,
rivers deposit lots of sediment,
which forms braided channels.

Natural
Fine-grained I
sediments
of silt and clay

If tectonic uplift occurs locally,
or sediment supply is decreased,
then previously deposited river
sediments may be eroded to

produce terraces.

Older sediments

FIGURE 18.20 Stream networks transport water and sediments from their headwaters to the ocean.

Image source: Grotzinger & Thomas, 2014

Tide

Wave

fH

Sediment storage

)
JH

Channel

Sl Alternating flow

direction

Alluvial

River avulsion

vEstuarine

Flooding

Generalised Valley Segments along
the longitudinal profile of a river

Coarse
sediments
Fine-grained 7y
sediments | 7
As the slope decreases further, : Fine-grained sediments
meandering channels form. e with interbedded coarse
deposits from older channels

Coarse-grained sediments are
deposited in the channel \
bottom.

Natural levees maintain the flow of water and sediment to the delta.
However, when rivers flood, and these levees are breached, then
sediments are able to fill surrounding areas.

As the river meets the ocean,
the current slows and deposits
most of its fine sediments as a delta.

Swamp




Valley Segments

o AIIuwaI P&

 Colluvial BEf&

Confined valley

Headwater catchment;

A=1-10km?

Valley fills, limited fluvial processes
* Sometimes ephemeral

Transport by mass wasting/ rare
high flow events

Sed supply >> erosion

: Bedrock 2

Confined valley

Lacks valley fill / patchy alluvium
* Sed supply limited

Straight channels

Knickpoint; rate of incision set pace
of landscape evolution

Partly confined / laterally-
unconfined

Thick deposits, sorted — forming
floodplain

Lacks sed supply from mass wasting
Lateral migration of sed
Varying channel patterns

e Estuarine jAId

Laterally unconfined

Transition from terrestrial to marine
environments

Low gradients, tidal influence, fine
sed




Relationship between downstream changes of variables along
a typical concave-up longitudinal profile

Increase in value

A

(Fryirs & Brierley, 2012)

Sediment

SS >> deposition Sediment SS << deposition

Sediment SS = deposition

to transport fine sed.
s o
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Image source: Geotechnical Engineering Office, HKSAR
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Cascade A
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Benefits &
Uses of
Rivers

Sweeping curves of a
meandering stream on
the Yuen Long plain
(cedd.gov.hk)




DANGER
HEAOE  UIZIEA

FLASH FLOODS,

STAY AWAY

DRAINAGE SERVICES
DEPARTMENT
& 23001110




Benefits to human:
Buffering flood flows (regulating)
Maintenance of floodplain
fertility (supporting)
e Agriculture (provisioning)

Sy RS
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Annual benefits

Re . amounted to
s gUIat'ng to EU alone
EEJEﬁ Provisioning (EU, 2013)
* Maj ﬁH‘:BE‘
NMme . :
Quality ntal IVlaterlal/

tangible outp¢g

Direct & indirect Culty ral
e b XA
benepera
Ecosystem e Canbe degradedS
Services * Even becoming dis-services

Bock et al. (2018) e Non-market valuation



Floodplain Encroachment

&
of floods

Flood level
w/ R.l. =50 yrs.

Bank-full discharge
R.l. = 1.5 years




R. Rhone

Image source:
Wikipedia
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SUPRPErIng Servicess siream nalbitEts

F \ Varying flow
' b ‘ L ' velocity, water

depth &
temperature

The gravel-bed
river floodplain as
the ecological
nexus of regional
biodiversity (Hauer

et al. 2016)
Microbes

A Science Advances

Klarns

B
Invertebrates



diment plume
tv/BRND
e

East China Sea Source: NASA
MODIS Web



Net Primary Production
PNREER

Annual Net Primary
Production 1998-2006



Exerts a net cooling
effect & modulates
climate change

+ Albedo

<+ CCN &

co,

Sulphate
aerosol

t

Dimethyl sulfide (DMS)

Phytoplankton

Burial of organic carbon
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Source: wsd.gov.
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Concentration of pollutants:
mg/L, ppm
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Average wholesale price of sand

Source: www.censtatd.gov.hk
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Skogafoss waterfall, Iceland
(Wikimedia Commons)
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“What happens toa
species that loses touch
with its habitat?”

-Pyle (2007)
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Tai Po Sewage E]
Treatment Works vl HATbGer

NEW TERRITORIES Sha Tin Sewage

Treatment Works

"s» 29 51y )

Sha Tin == Tunnel connecting
3 Tai Po works to

KOWLOON Sha Tin plant

suen

expo 11 mm‘ti

TP

*— Kai Tak River
W Catchment area
for Sha Tin
treatment wo
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. Promotlon of water friendly culture
e Awareness attltude action

?’ 2 Source: www.kaitakriverwts.hk




Take Home Messages

e River as a main source of these factors result in

renewable freshwater geomorphologic (-

resources habitat) variation along
O P P e the longitudinal profile

population is living in  River & associated

highly water-stressed area processes bring tangible &

* River does not only carry |hntang|ble DENETILS to
water !

* People’s connectedness to
nature is vital to achieving
sustainable development
goals

e River maintain a dynamic
equilibrium among
channel gradient,
discharge, sediment load
& caliber. Interactions of
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At year of comp
reservolr (cumu

High Island (1978)

Plover Cove (1968)

Lower Shing Mun (1965)
Shek Pik (1963)

Tai Lam Chung (1957)
Shing Mun (Jubilee) (1936)
Kowloon Byewash (1931)
Aberdeen (1931)
Reception (1926)

Shek Lei Pui (1925)

Tai Tam Tuk (1917)
Kowloon (1910)

Tai Tam Intermediate (1907)
Tai Tam Byewash (1904)
Tai Tam Upper (1889)

Pok Fu Lam (1877)

586,050

304,926

10,609
10,488
10,114

B :o67
B 2480

B 1503
| JERE!

| 233

o

10000

12,668
11,868

20000

46,437
25,947

30000 40000 50000

Cumulative capacity (thousands of m3)

60000

etion, Total
ative) capacity

70,898

70000

75,197

80000

Truncated



Jubilee Dam
1932 -6

e H=88m

* moved 8 villages, 855
persons

* Nisi Domunus Frustra
o (&%) Psalm 127
* “Except the Lord in vain’
- HEEA
DEYIPNEIN
* Workforce 2500

 Malaria infection 12%
workforce

e |ndustrial accident: 26
casualty

)

il

FEE | LETER 2 #E (Coat of Arms)
Source: https://www.heraldry-wiki.com/
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embankment dam buttress dam

crest arch dam

e,

gravity dam

heel dam types
www.inchbyinchde C®®






Source: Vince C @'YouTube
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Number of Flooding Blackspots
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Source: dsd.gov.hk
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Shing Mun River bank
after passage of Super
Typhoon Hato (1713)

Source: www.hko.gov.hk




Estuary & River

Waterbody 7JK#&  Salinity [%o; per mil]

Fresh R 7K <0.5
Brackish filiig 7K 0.5-30
Saline i (E&E) /K 30-50
Brine 7K >50




Source: DSD
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Ecology in Hong Kong’s Rivers
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LR M E E
River Profiles

EHEAE =5
7| Vertical exaggeration =5 Tung?hﬁﬂ River

AREA
Lam Tsuen River

& (3K) Elevation(m)
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Base level
—_ 0 | | ) | T T T
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T S0 A O FEBE (k) Distance from the mouth (m)

River mouth
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E[FREREER ?
What is Ecology?

» WFTAE Y B E RS 7 TR AH A F
The study of the interactions between organisms and
their environment.

* WFEEZ BB AV o AR A B4 F A

The study of the interactions that determine the
distribution and abundance of organismes.
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TheetE B = 48 Bll Functional Feeding Groups

(ngit®)

- [BEZE /&IE3& grazer / scrapers
o HTEZA shredders

o UTEEZE collectors

N EE—IREZE collector-gatherers
B BE&E filter-feeders

« 1 EZ predators




B Z&—&IB3& grazer-scrapers

/8B Large Stream Snail IR Water Penny
o




- HIEZ& shredders

/7—13?"Crab +1 Bl BLEE R O 0

Cad d | Sﬂ Yy An/'s\ocenz‘ropus maculatus




ITEZE collectors

- WEE—FHEE collector-gatherers
- BEE filter-feeders

K1k Bee Shrimp A B
Caddisfly &

Macrostemum sp. 4
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&5 B mixed feeding mode

W& E—AIRZE collector-scrapers HE S E_ ﬁ =) % scraper-predators
"1 Flatheaded Mayfly E3S6) Broker '
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Tso Shing Stream




SR BRI ENY) (BdE R )

Benthic fauna in Tso Shing Stream (found by kick sampling)

common name

Hydrovatus sp.

ic#i% H Ephemeroptera (i7iEMayfly ) - indet. sp. (FEHE)
P 4zziz Rl Leptophlebiidae Choroterpes spp. B I EERlScirtidae indet. sp. (REFE)
L Habrophlebiodes gilliesii KRR P K% HRIHydrophilidae Berosus spp.

- Isca purpurea - Enochrus spp.
I iRl Ephemeridae Ephemera spp. Az L indet. sp. (REFE)
P iRl Ephemerellidae Ephemerellina sp. sz I FERHRIPsephenidae Eubrianax spp.
L Serratella albostriata PR IZ L Mataeopsephus chinensis
P 4figflcaenidae Caenis spp. anlies L Psephenoides sp. I=NEts
I ZEifRlProsopistomatidae Prosopistoma sinense P =GR B Rl Eulichadidae Eulichas dudgeoni ZICRH
P = rizfloligoneuriidae Isonychia kiangsiensis TLPEE T I % EHREImidae indet. sp. (REFRE)
I FiFFlHeptageniidae Cinygmina sp. {LEhEZ 230 H Diptera (Truefly)
L Electrogena ngi I KRl Tipulidae Hexatoma sp.
L Epeorus sagittatus [=E 3] ie2 P diRlsimuliidae Eusimilum sp. HiR
L Iron herklotsi I iEfRlCeratopogonidae indet. sp. (REFRE)
L Paegnoides cupulatus =12 FE3H HTrichoptera (‘H1fkCaddisfly )
P gz flBaetidae Baetiella spp. I FEAiRIRhyacophilidae Himalopsyche sp. = E A
L] Baetis spp. VOEnE L Rhyacophila perforata JE A i
L Cloeodes longisetosus I grmigfiHydropsychidae Cheumatopsyche spinosa e BT IRSUE
L Liebebiella vera L Cheumatopsyche ventricosa Il R =L
L Platybaetis bishopi L Hydropsyche sp. LA
L indet. sp. (KRERE) L Macrostemum fastosum EAsrai

it H Odonata ( F 4RI EEDamselfly and Dragonfly ) I BLiflGlossosomatidae Agapetus sp. & 2 i
I ziEfRlEuphaeidae Euphaea decorata T e I maikflstenopsychidae Stenopsyche augustata PRAE A A
I FiERLPlatystictidae Protosticta taipokauensis SEE=l I R AR Polycentropodidae Chimarra spp. B YW ST A
I &Rl Gomphidae Heliogomphus scorpio TS AT L Polycentropus sp. =y aLi
L Ophiogomphus sinicus RRE: TP =S rad L Pseudoneureclipsis sp.
I R Libellulidae Zygonyx iris M s Y ®gaififlEcnomidae Ecnomus sp. e yaliis

#5358 H Plecoptera (aliEStonefly ) I @Ak RXiphocentronidae Melanotrichia serica DI
I & aiERlLeuctridae Leuctra sp. Y Kaigiflcalamoceratidae Anisocentropus maculatus e oL
Y AR ATERINemouridae indet. sp. (FKERE) I B Ak Rlodontoceridae Psilotreta kwangtungensis S B R A i
I AR Perlidae indet. sp. (RERE) SR Helicopsychidae Helicopsyche sp.

&% H Megaloptera ( % Fishfly ) HrifERE IE H Caenogastropoda (#&Snail )

I EigRlcorydalidae indet. sp. (REME) P sgiERIThiaridae Brotia hainanensis

APl IR
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Scale 1:8000
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, Fisheries and Conservation Department

Ecologically Important Stream

at Ma Lai Hau Hang
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Local Stream Organisms






Bladderworts










n_.s
i

1/

]|

o0
L
Ll
.
()
Q
=
V)



.

- dmy«u:ill.

NS S

i —
N Y

(14
_”







O
(O
| -
@
| -
Q
=)
)
=
-
(Vg
Q
S
L
o]0)
C
O
A
o]0
-
O
L




B Long-armed Shrimp







=1 Mayfly




5% Dragonfly




F 4R Damselfly

© Henry Lui



AW Stonefly




FiH Caddisfly







2595 Water Skater
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Amphibian (Frog and Newt)




—

© Henr

X}
—
>

|
)

-

© Henry Lui




Mongoose

-
[—

/

2828 Fiddler Crab

i

7K EWaterbirds



¥
3

e a |

AL ETEITR:
LT TR
gﬂuéﬂﬁ.. 111

LT
ELET T
———_——:—.







|

/i

;_\:\fg\\\\.\\\\,\\ § /

v |
t
&
L]

.

AN
-

=R\




Workshop-cum-Guided field-trip to
Shing Mun River Catchment
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Workshop-cum-Guided field trip to Shing Mun River Catchment

(A) Enquiry field study for
senior secondary
students

(B) Enquiry field studies
for junior secondary
students: (1) & (2)
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Enquiry Question

Dissolved oxygen is regarded as an important indicator of water
qguality. Evaluate the validity of the following statement:

“Dissolved oxygen level in a channelised watercourse is
generally lower than that in a natural stream.”
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o Objectives of river management strategies

Tai Wai Nullah: Flood control
(since 1970)

Ecological enhancement
(revitalization plan 2024-29)

6 River characteristics

Stream flows into Upper Shing
Mun River (natural stream)

Tai Wai Nullah
(channelised watercourse)

e Water quality related to hard engineering strategies

Dissolved oxygen level
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Field Study Sites
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http://bit.ly/Shing_Mun

Tai Shing Stream
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Stream across Pineapple Dam Nature Trail

=B REHRENABTELE




extraction silviculture

[ |
\ \/ \%

channel watershed & riparian upstream
alteration devegetation impoundment

impoundment size
™ delivery of chemicals, organic & type of release
material, & nutrients to stream
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Simple conceptual diagram for DISSOLVED OXYGEN
Developed 7/2007 by Kate Schofield & Suzanne Marcy; modified 6/2010




DATA COLLECTION—Part |

> By Observation (&>

Channel Appearance and the Surrounding
Environment pp. 27, 30

Channel width

e Shape of river bank
* River bed material

* Water depth

* Type of stream flow
 Channel gradient

e Surrounding environment

&, JCWBE (o

Sustainability and Engagement

- ETEEK - EUtE



DATA COLLECTION—Part i

> By Measurement f _Stream.flows

Water Quality p. 27, 31-37

e Air temperature ('C)

e Water temperature (C)

* Dissolved oxygen level (mg/L)

* Chemical oxygen demand (mg/L)
e Conductivity (ppm)

e Salinity (ppt or %o)

Tai Wai Nullah

£ ICWSE (o

Summabdrryandfngagemenf
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Electronic instrument measurement
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| Digital
_ thermometer N
. Dissolved Sofinit
Z.'f, oxygen d Itm y il |
" meter meter |
/
| Conductivity meter

Colorimetric

Water

'Ltrmml

E#E(COD> LFIEIEb 1ot

Chemical oxygen
demand (COD) / :
rapid test kit 4
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1 Chemical Oxygen Demand (COD) test




Fieldwork Skills

1 Choose appropriate instruments (pros & cons):

e electronic measuring instruments % rapid test kits (colorimetric)
1 Precautions when operating the instruments

1 Choose the right timing of data collection:

sunny day % cloudy day

high tide %
* morning % noon

synchronize data collection at different sites

low tide

£, JCWISE ()

Sustainability and Engagement

- ETEEK - EUtE



Extended Learning

_Um. Feb2021
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‘Revitalization of Tai Wai Nullah’ project
announced in July 2019

Perspectives of the revitalization project from Drainage Service Department

] i Re-surfacing and greening of
"% - | nullah bed and embankment
R :
1 A o B .//-
e
17 B -

J V' Modification of
7 low flow channel

Viewing decks

Provision of ecological
enhancement features
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Enquiry Question (1)

“Why was Shing Mun River valley chosen for the
construction of a reservoir?”




Shing Mun Reservoir

- The Shing Mun Reservoir
was built as part of the Shing Mun

¥ O" ”—f‘\ ’\ON;,‘

S - RESSRVORR WAS STGUN 1955 4 e

Water Supply Scheme to meetthe 4 AND RNSHED I 1857,
increasing demand for freshwater {7 e |
due from Kowloon. X ‘ozx's-wc*:a b.\mc acm~0':9 SO

* Construction began in 1933 and
finished in 1937. The reservoir -;;"-_:_
once popularly known as Q.
the Jubilee Reservoir to celebrate
the Silver Jubilee (1935) of King

George V. Lower Shing Mun

* The dam is 85 metres in height and Reservoir
had a capacity of 13.6 billion litres.

Built: 1965
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Shing Mun Reservoir

Gorge Dam

@ arkagen
Memorlal Stane of
Shing Mun Reservolr

Introduce
students the

concept of

t Shing Mun Reservoi are accorded with Grade
e 2 status

(DIRPPKIBL SR CEREM)

nA+

SIHIIE .

e sﬁujpung JLI0)STH

(1)Memorial Stone of Shing Mun Reservoir (Declared Monument)
The remorial stone of Shing Mun Reservoir

(2)Gorge Dam

e honea. The main dam of the rese

== | B A gorge is a

On the up: tac of tha dam near the northeast end a
e Tower. The bidge Is @ bawstring gi o
zontal botiom booms con

— § narrow valley with

towers In Europe.

(8)Belimouth Overflow
th Overflow Is 8 circular masonry siruclurs in the reservolf su

ceting 1t 0 the shard. This unusual faature akes tho place of the averspil wei it
SRR o e imouth was designed In 1835 by Geoffrey Binnie and re o | g
Shina Wiln Reser/cly um Award from the Institution of Civil Engineers in the UK. ’
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Enquiry Question

“Why was Shing Mun River valley chosen for
the construction of a reservoir?”

“Locational advantages in topography”
Find out the characteristics of the Shing Mun River valley.
 Broad or narrow valley?
e Steep or gentle valley sides?
e Straight or meandering valley?

“Distance to consumers”

How far is Shing Mun away from urban Kowloon?
* Map measurement: distance from shing Mun to
Kowloon

£, JCWISE (@)
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Relevance to the S1-3 Geography Curriculum

* The Trouble of Water — Too much & too little
* What can be done to solve the water problem?
e .. The Three Gorges Dam Project ...

f

 Damming the river valley — Damming Shing Mun R Valley

* Simple landform study: Similarities &

: \S/aIIey differences between
pur the damming of
« Map reading skills  Changjiang &
* Contours e Shing Mun River

£, JCWISE (@)
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Field Study Site

Tai Shing Stream
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Lower Shing Mun Reservoir
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Direction o
Travel Arrow
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Map & compass work
Map orientation Compass Housing

with Degree Dial

Fieldwork Skills

Orienting Lines

VALLEY

Photo-taking

Field sketching
Annotating field
sketch
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Secondary data (with reference to Lower Shing Mun Reservoir)

* Old Hong Kong topographic maps (contour maps)
» Before the construction of Shing Mun Reservoir / Lower Shing Mun Res.

 www.hkmaps.hk (Year 1922, 1952, 1957, 1962
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Secondary data — before the construction of lower Shing Mun Reservoir
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Secondary data — before the construction of lower Shing Mun Reservoir
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Enquiry Question (2)

How does Shing Mun River channel
benefit the Hong Kong society?
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Enquiry Question (2)

. s
How does Shing Mun River channel benefit the HK society:
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What data to collect

Recreational facilities along the channel

Evidence of non-recreational function
of the channel

Age of interviewees

Purpose of interviewees visiting the
river

Frequency of visit by interviewees to
the river

Suggestions to improve the present
function of the river channel
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Where and how to collect data

7 [ % d
® Work in groups of 2-4 students KAU TO § @ NG .

® Walk along two channel banks > B % WL N
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DATA COLLECTION—Part |

> By Observation {&

Facilities along the channel and embankment
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DATA COLLECTION—Part i

» By Interview (with questionnaires)

/)

\ Age group

/)

\ Purposes of visit

/)

\ Frequency of visit

/)

\ Suggestion for improvement

£ JCWSE (o

tainability and Engagement
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DATA Presentation

» Draw distribution of recreational > Draw grouped bar graphs
facilities

e Purposes of visit

Frequency of visit

Strategies for improvement

&, JCWBE (o

Sustainability and Engagement
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Questions to discuss

What benefits does Shing Mun River channel provide to Hong
Kong people? Support your answers with evidences.

Describe the pattern people using the channel as a resource?
Which age groups do the common users belong to?
How frequent do they visit the channel?

What improvements on this channel resource do the users
expect?
Which have the greater demand? Will they be sustainable?
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