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1. Why do we want to know about rivers?

2. Rivers: from uplands to lowlands

3. Benefits & uses of rivers



Global Water Cycle

Oki & Kanae (2006) Science v.313:1068-1072
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Storage
Volume 

[103 km3]
Flux 

[103 km3/ yr]
Residence 

Time

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

Atmosphere 13 502 9.5 days

Short RT = 
renewable
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Å2.4 billionǇŜƻǇƭŜ όҒ31%) highly 
water-stressed areas (Rws > 0.4)

(Rws)

Oki & Kanae (2006)
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Education for Sustainable 
Development Goals (ESD)

Recommendations for implementation:
Å Integrating ESD in policies, strategies & programmes
Å Integrating ESD in curricula & textbooks
Å Integrating ESD in teacher education
ÅPromoting a whole-institution approach
ÅApplying action-oriented transformative pedagogy



Rivers: from 
uplands to lowlands

10.11.10 Oblique aerial photo © Lands Dept. HKSAR
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Image source: Grotzinger& Thomas, 2014

C
o

llu
v
ia

l
Hillslope coupling

Mass movement

Debris flow 
initiation & scour B

e
d
ro

c
k

Debris flow

Flash flood

Sediment 
transport A

llu
v
ia

l

Sediment storage

Channel 
migration

River avulsion

Flooding

E
st

u
a

ri
n

e

Tide

Wave

Alternating flow 
direction

GeneralisedValley Segmentsalong 
the longitudinal profile of a river



Valley Segments
ÅColluvial 

ÅConfinedvalley
ÅHeadwater catchment; 

A = 1 ς10 km2

ÅValley fills, limited fluvial processes
Å Sometimes ephemeral

ÅTransport by mass wasting/ rare 
high flow events

ÅSedsupply >> erosion

ÅBedrock ṁḵ
ÅConfinedvalley

ÅLacks valley fill / patchy alluvium
Å Sed supply limited

ÅStraight channels

ÅKnickpoint; rate of incision set pace 
of landscape evolution

ÅAlluvial ᴏ
ÅPartly confined/ laterally-

unconfined
ÅThick deposits, sorted ­ forming 

floodplain

ÅLacks sedsupply from mass wasting

ÅLateral migration of sed
ÅVarying channel patterns

ÅEstuarine E ῢ
ÅLaterally unconfined

ÅTransition from terrestrial to marine 
environments

ÅLow gradients, tidal influence, fine 
sed



Relationship between downstream changes of variables along 
a typical concave -up longitudinal profile
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Distance downstream / catchment area

Sediment
SS >> deposition

{ŜŘƛƳŜƴǘ {{ Ғ ŘŜǇƻǎƛǘƛƻƴSediment SS << deposition

Stream power used 
to transport fine sed.

(Fryirs& Brierley, 2012)



Image source: Geotechnical Engineering Office, HKSAR
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2.02.63 Vertical aerial photo © Lands Dept. HKSAR



Cascade

Step-pool

Plane-bed

Pool-riffle

Dune-ripple

Montgomery & Buffington (1997)



Gorge dam

31.12.64 Vertical aerial photo © Lands Dept. HKSAR
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Mangrove

26.01.63 Vertical aerial photo © Lands Dept. HKSAR
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8.02.15 Oblique aerial photo © Lands Dept. HKSAR


