


A World of Rivers 3"

A RIVER MEANDERS THROUGH A VALLEY, its surface rippling as it sweeps around each
curve. fed by rain that falls high in the hills, our river has been winding its way down to the
seq, growing ever wider and stronger. Over millions of years, its water has cut a valley in

the land and dropped mineral-rich mud along its edges, creating marshy wetlands and

floodplains where forests have grown and crops have been farmed. Above and
below the river's surface, its waters are teeming of life, too. They are

home to fish, as well as many animals that hunt them. [Wrap up

sentence for intro to lead into read of spread and book]

All of this - the landscape, the wildlife and the
city - is here because of the river. In every river’s
Journey, streams meet, join and grow. From the
vast Amazon in South America and the colossal
Nile in North Africa to the 32-kilometre-long River
Onyx in Antarctica, rivers are constantly shaping
the Earth, bringing life and delivering fresh water.

“

s bigger boats to pass, and some of its flow has
been diverted for use in factories and to water
crops. But the river itself has barely changed.

Today in Cochem on the River Rhine, the ' ' \/,
castle still stands and there are more N\
bridges. The river has been dug desper for

..‘\H"//
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1 The sun's energy

evaporates water from & WHAT I S WAT E R ? [¢] S

the sea and other water
Each molecule of water (H,0) contains two hydrogen atoms and one oxygen s @ @ ]

sources as water vapour ?)
atom bonded together. These molecules can flow around each other and

(a gas). Plants give out \
water vapour too. X \ stay close together, and, because of this, water can change its shape.

L)
L )
2. As the water vapour rises it cools \;\ \

EVEN THOUGH RIVERS BEGIN IN HILLS AND /.. o Ry e i o o)
MOUNTAINS, their water comes from the sea. The o form clouds of tiny water droplets.

o Water is HEAVY!

sun’s energy evaporates sea water into the air, which A iy L\ Onelelbic motre weldhs oneltonne

e cools to form clouds. When the clouds drop rain or Aeb el i ‘ Lot tholsame asia smallicar
¢ snow onto the land, rivers take this water downhill ® The largest river in the world, the
to the sea. The whole journey from sea to clouds 4. When winds blow clouds high \ Amazon, moves over 200,000 tons

to river and back to the sea to complete the loop is up mountainsides they cool. of water every second. The much

called the water cycle. Here's how that happens. This mahes more water vapour smaller River Thames in London,

condense and the water
droplets grow bigger
and heavier.

UR, shifts just 66 tons of water
every second.

Water is FAST!
Most rivers flow at a speed of
around 3 metres per second - that's
about how fast you run. Rivers 8 -
- .
in flood after heavy rain flow Py ’
S
even faster.

i

i

5. The water faﬂ?t
earth as precipitation
~ rain, hail or snow.

Q°
Water is POWERFUL!
Because it is heavy and can flow
easily, moving water can push

- Thearec of land where ‘\\‘%
all the water flows into 6.The forceof ¥

&
one river system is called & gravity pulls this
theﬁvefssyc:tchment_ 7 liquid water down / ’ with a lot of force. It can break
streams and rivers, { rocks into tiny particles
bach to the sea. ] 0. and carry objects along with it. 7

[ Over millions of years, it can
wear down mountains.

P
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This white dashed line shows the watershed - 7. The river meets the sea.

the divide between two river systems. Any rain
or snow falling on the far side of this mountain
ridge will flow into a different river system.




° SPRINGS

Many headwater streams flow straight
out of the ground. These happen when
rainwater soaks down into the ground and ‘
later bubbles to the surface when it reaches
underground rock that it cannot pass

through. The source of the River Thames in

the UK is at a springs 150 kilometres west

SOURCE:

.
— ver Begins
HIGH IN THE MOUNTAINS, warmed by the sun’s rays, ice melts.
Water drips down and trickles into a pool, which grows into a small lake.

When this overflows, a stream forms. The lake is this river's source.
The source, also called the headwaters, is where a river starts.

In a week or @ month or a year, and maybe thousands of kilometres away,
water from this stream will reach the sea. By then it will have been
Joined by other streams, raced down mountainsides, leaped over
waterfalls and swirled around river bends. Along the way, some

of its water will have flooded out over the land and soaked into
the soil or got trapped in marshy wetlands where the river

lost its way. Some of its water will have been evaporated

by the sun, and rained or snowed down to start

the journey all over again, most likely in a

e different place and in a different river.

of impermeable rock, which
it cannot get t/w-aug/l
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- -
I 0 MI w In its upper course, the river takes the steepest, quickest route downhill, eroding its riverbed
downwards. Over thousands or millions of years, a river can carve out a steep-sided channel,

called a V-shaped valley, in the earth. If the rock the water flows over is all the same type, the

valley is straight, but when when it flows over harder areas of rock or hits boulders that are too
STILL IN THE MOUNTAINS, BELOW THE HEADWATERS NOW, the big to move, the river changes direction. Though the water is moving quickly in this part of the
young stream moves quicklg and wears away the ground as it Flows. It may take river’s course, there is not enough of it - yet - to be able to cut through or push away large rocks.
years to carve out the slightest dent if the rock beneath it is hard, like granite, Wi s e e AR TRE S en g st nE il
but just months if the rock below is soft and crumbly, like chalk or sandstone.
As the stream heads downhill through the mountains, its water breaks of f pieces
of the rock. Grit and small pebbles are swept along in the current. Larger stones ; V=shaped valley and
roll or bounce along the stream bed. Now there is not just the force of the water interloching spurs
cutting into the ground, but also the momentum of the load it carries with it.

From above, the river’s route is a zigzag, with sharp turns that weave
around ridges of harder ground called interlocking spurs.

Interloching
spursjq %%

Stonefly larvae have flattened
’ bodies and hooked claws to
BG83 help them hold onto rocks.

=

Algae AN
waterweed
clings onto
the stones.

7 Torrent ducks are
experts in fast-
flowing water. They
plunge underwater to
feed on insect larvae.



rivers flow over hard
then softer rock.

RACING ALONG IN ITS UPPER COURSE, the river erodes
a channel into the rock beneath it. If the water breaks through
into softer rock below, it suddenly erodes downward more quickly
and steeply, sometimes? leaving a ledge of hard rock. This is
how waterfalls form. Whether they drop just a few metres,
or nearly a kilometre like at Angel falls in Venezuela - the
highest falls in the world, waterfalls are always spectacular.

At the breath-taking Jim Jim falls in Australia’s Northern
Territory, the Jim Jim River plunges 200 metres from a plateau
of hard rock into a narrow, steep-sided valley called a gorge
below. In the rainy season, when the water flow is highest, the
river thunders over the edge into a pool below. Spray fills
“Fhe air and shimmers with rainbow colours in the sun's rays
* During most of the dry season, the falls does netf

4, The erosion of the soft rock
leaves an overhang of hard
roch. It breaks of f falls into
the river when its weight is
no longer supported, and gets

broken into smaller pieces by §
the force of the wated

2. The river erodes
its way downwards,
steeply at first,
until, eventually, it
falls straight down.

5. Over time the waterfall
erodes bachwards and forms
W' a gorge (see page 27). This is

¢ what has happened here at
Jim Jim falls.

3. Where the falling water
hits the ground it wears
away the rock, forming a

deep pool called plunge pool.
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TYPES OF WATERFALL

Jim Jim Falls is called a plunge waterfall because the water drops without touching the rock on the way down.
But there are other types of waterfalls that form depending on the hardness of the rock layers the river flows over.

Block waterfalls have a rectangular shape. The river Water-chutes happen when a river is
drops over the edge as a wide sheet of water, like at through a narrow gap between hard rocks. Water
Victoria falls on Southern Africa’s Zambezi river. spurts through with extreme pressure and force.

Horsetail, fan and cascade waterfalls fon out or

split into several smaller waterfalls that sometimes

Jjoin up again as the water meets other rock lagers
lower down.

NYAMINYAMI: THE RIVER GOD OF THE ZAMBEZI

Victoria Falls on the River Zambezi in Southern Africa is the world’s largest waterfall.
Thousands of tons of water flow over the 1.5-kilometre-wide ledge every second, fall
100 metres before slamming into the solid rock floor. The constant rumbling in the rocky
gorge below inspired the waterfall’s name given to it by the local Kalolo-Lozi peop\e =
Mosi-oa-Tunya, which means ‘The Smoke that Thunders'.

Downstream of the falls, the Zambezi has a
series of dangerous whitewater rapids. The local
people wear pendants carved into the shape of
Nyaminyami, their river god - a serpent with a
fish’s head - for protection against drowning.

ults
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CAVE RIVER LIFE

With no light, there is no reason to have eyes to see
with, or bright colours to make yourself seen by others.

; ﬁgroﬂ/w/ lQ-il/s

SOME RIVERS FLOW UNDER THE GROUND. This happens most of ten in areas of

limestone rock. Over thousands of years, rainwater corrodes (eats away) sof t limestone

as it seeps into cracks in the ground, ting caves and tunnels. When rock has been

eroded away underground, the surface layer can collapse to make a sinkhole, which water Rainwater becomes
Yumbles into. When this underground water reaches another hard rock layer, it flows slightly acidic when

it dissolves carbon

dioxide in the air,

42] which dissolves

limestone rocki% TN

glong on top of it until it breaks out of the ground again as a spring (see page 15).

=ONN

Weird wildlife has evolved in many subterranean rivers.

Rentucky cave shrimp
(Palaemonias.gaiterd)

Locationt Flammoth Cave National
Park, Fentucky, USA

Size: Up to 3 centimetres long
This shrimp is transparent and has
long feelers that help it to find its
way around.

Cave fish (Draconectes naninasus]
Location: found in one cave’inHalong
Bay, Vietnam

Size: 1.5 centimetres long

A type of loach, these small fish have
no eyes and no scales on their bodies.

Cave fish (Sinocyclacheilus)
Locatigny China

Sizet Up to Z3 centimetres long

This fish has a highly developed sense
of taste with many tastebuds in

its mouths.

Olm (Proteus anguinus)
Location: Slovenia, Europe

Size: 20-30 centimetres-iong

An eyeless, white cave salamander,
the olm has extra-sensitive hearing
and smell.




s GORGES: =

The: Grand Cango

THE MOST FAMOUS GORGE IN THE WORLD, the Grand Canyon winds its way
through the semi-desert of the Southwestern United States. It is 1, 600 metres deep and
over 400 kilometres long, carved by the Colorado River. The Paiute people of the Great
Basin Desert area call it the Maibab, which means the ‘mountain turned upside down’. But
the Colorado is no great Mississippi or Amazon. It is only 100 metres wide on average as

it passes between the canyon’s rock walls. So how did it cut so deeply into the earth?

N\ P - - - e =
¥ Inthe past, before people built dams :v?‘ﬁ
across the Colorado, nearly 40 times as IRk
much water flowed thmugh the canyon a= ‘%

during its spring floods. Sometimes b,

these floods washed fossils from
the canyon walls all the way to the
where the river meets the sea over
300 kilometres away.

-~ o is only
doiso
River Colora owest

4 Swirling currents can
cause rochs, pebbles
and sediment to erode
circular hollows called
potholes in the riverbed.

L But at this P

POOY at its deepest ™

|
also

Gorges are formed by waterfalls eroding
backwards, caverns collapsing or by the
sheer force of the water eroding through
rock, and this takes time. Six million
years in the case of the Grand Canyon!

Carrying 500,000 tons
of tiny broken rock
pieces, the floodwaters

The sedimentary rock that the Colorado
River flows over is made of compacted

sand and mud that was once at the o e Al 8 B e g ?
; I - of the Colorado act 5
bottom of the sea. This seabed was lagers of B - like sandpaper, eroding “A pERFECT HELL OF %
# raised higher by the same earth the Grand the riverbed deeper e e M three of the team 1§
¢ T e B > waslt\mg T{Wy e e do River was first explored smashed to plice;e r chances in the i
: . valley sides. The Colorado RI ted to take l 5
form the nearby Rocky Mountains. 369 by @ 10-man expedition led by deser! cenagain.The %

desert. They were never
three remaining boats made it through
‘ powell became ‘i%
hat they would discover. i the canyén and Cho\or;:Lem I
hivkir oy nd 1,500 kilometres famous for his achiev! e
el T d of rapids, one  § another expedition throug i
AR Liisape 3 in 1877, this time with cameras

of which they described as “a peifsch p the river's course.
e boats was

hell of waves”. After one of—t)_'\‘
"’ ‘M:w’_ 5}6

in1
Jo

geologist Colonel

#hey set offin four wooden rowing boats,

hn Wesley powell
For most of the year the Colorado

hardly erodes the rock beneath it.
Virtually all of its downwards cutting
happens when snow in the Rockies

Water erodes hard
and soft rock away
at different rates,
which has created
the Grand Canyon's
distinctive steps.

melts each spring, swelling the
river to many times its usual size.

22
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’ JUST OVER A HUNDRED YEARS AGO, nobody knew where Tibet's
Yarlung Tsangpo River went after it dropped into a gorge so deep, with

1 rapids so dangerous, that none dared enter. Expeditions were sent to find out,

) but none succeeded. In 2002, satellite imagery showed what was really there.

The 'Great Bend' of the Yarlung Tsangpo has been called ‘The Everest of
rivers' due to its colossal size. Weaving around the Himalayan mountains of
Gyala Peri and Namcha Barwa, the gorge here is over 5,300 metres deep —
more than three times deeper than the Grand Canyon. Its water flows down
a much steeper slope too. Over 240 kilometres, the Yarlung Tsangpo descends
1,400 metres, tumbling down the fiercest whitewater rapids in the world.
1 Kayakers grade rivers on a scale of 1(easy) to 6 (extreme). Within
_its gorge most of the Yarlung Tsangpo is graded 5 and above.

= e
The V ripple shows < \ -
where the water >
slides down. \ \
¢ Stoppers, also called holes,

occur where the river flows
over large submerged boulders
or objects. This water on the

other side dips down and
the water bounces back on - tumbles back on itself over
small? submerged rocks to « and over. Objects (including
form a line of spikey waves 3 kayakers) can get trapped
that stay in one place. :g in stoppers.

-

Standing waves happen where

o)}
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Rapids are shallow rocky parts
of the river with turbulent
flow. The water is extremely
rough, swirling, splashing and
mixing with air to creating frothy
white water. They are a bit like
waterfalls but they drop in steps
more gradually, with the water
travelling further horizontally than
vertically. Even in their chdos, there
are features that every rapid has.

where currents that
are going in opposite

Eddies are areas of

form behind obstacles

In 2002, o team of
seven oxpert hayakers
became the first people
to descend the Yarlung
Tsangpo's rapids.

With expert Tibetan mountain gul ides called Sherpas helping to
1, the team made their way to the river, carrying

ry their gear
e Fields to get to one of the sections.

their boats across snow

The water, fed by glaciers from the
mountains above, was Icy cold and
the kayakers hnew that falling out
of their boats was not an option.
Even If they could escape drowning,
hypothermia would prove fatal.

for 45 days, they trekhed

the gorge and kayaked the
river, zigzagging through
*houlder gardens’, dropping
over waterfalls and surviving
being pinned against cliffs
and rolled in the flow.

When the team made it to
a remote wire footbridge
across the river, they
pulled their boats out.
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DAMS , - HOW IT WORKS '
y 3 4 B The gravitational potential energy of the water in the lake is used to

sl 4 g 24 e B ot E - turn the turbines when the water flows through pipes in the dam.
o = The turbines turn generators. These are massive coils of wire which
0 I % m { . spin inside electromagnets to make an electric current flow.
r ER ' An
P ol

THE FLOWING WATER OF A RIVER is powerful enough to
move rocks and carry them along, and erode the land into valleys
and gorges. Centuries ago, people realised that if they could
harness this force, they could use it to power machines.

Since the fourth century BCE, people have built dams to
block rivers. The earliest dams held back the water

to keep a supply or they redirected the flow to

irrigate crops. Using more complex dam designs,

the ancient Romans channelled water Lo spin

wheels to grind grain into flour, saw wood

and stone, and hammer metal into shape.

Today, we have the ability to build
mega-sized hydroelectric dams,
which use the power of water

to generate electricity. : 4 &
) —~~ \ N
: ADVANTAGES

FLOODING IS REDUCED DOWNSTREAM: Spring floods in the
mountains had often washed away villages and farms in the
“ o Yangste’s valley. The floodwater now gets trapped in the lake.

8 BOATS CAN TRANSPORT GOODS FURTHER INLAND: Large cargo ships
are carried from the river below up to the lake by a special lift.

When the dam was built, NASA calculated
that 40 billion tons of water stored
behind the Three Gorges Dam slightly
slowing the rotation of the Earth
and lengthened the Earth’s day by
0.06 microseconds.

o
B

Boat NO AIR POLLUTION: The generation of hydroelectricity

e ‘ ‘ R B : 4 e i does not release harmful gases into the air. L
MEGA DAM B DISADVANTAGES S
DESTRUCTION OF HOMES: The flooding of river valleys to form the lake destroyed 3
.

The Three Gorges Dam sits on the upper course of the Yangtze River in China - > ¥

; ; q entire cities, towns and villages. More than one million people had to be relocated
the third longest river in the world. The 2.3-kilometre-long dam has created a
huge 660-kilometre-long lake behind it. When the water flows through the dam'’s
32 turbines, enough electricity is generated to power millions of homes. Once
a hydroelectric dam has been built, no fossil fuels are burned to generate the
electricity, which means no climate-harming gases are released into the air. SEDIMENTS GRADUALLY FILL UP THE LAKE: When flowing water slows down and Caption/label
But, as with all dams built across.rivers, there are environmental costs involvs comes to a stop behind the dam, the particles of rock it has carried settle as mud on here for roundel
the lake bed, Unless this mud is removed, the turbines will eventually stop working.

, | 27

RIVER WILDLIFE IS AFFECTED: Fish can no longer migrate up and down the river,
causing fish populations to decline and affecting other animals that rely of them for
food., The baiji river dolphin, found only in the Yangtze, is thought to have become extinct.
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HOW THEY FORM

1. As faster water at the outside of a river’s bends erodes
land away and slower water on the inside edges deposits

- 5 -
Mah% LW ¢ 4 sediment, a river's meander becomes more curved over time.

THIS KIDNEY-SHAPED POOL OF STILL, CLEAR WATER sits
close to the Djidji river in Gabon, Central Africa. The air is filled with
the hum of mosquitos and occasional plopping sounds as fish surface.
There are tracks of otters and herons and the tail-slide marks of
crocodiles that have slipped into the water to feast on the fish trapped
here. This is an oxbow lake, formed when the river changed its course.

- 1t parts of the Ama
W

hen loo
and I

can be seen overlaying ¢

each

Otter and hera
tracks en the bank
of the oxbow lake,

L It is called an ‘oxbow’ after
the shape of the collar put
around an ox's neck when
oxen used to pull ploughs.

s
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THe neck of the two T
bends becomes narrower
and narrower.

2. Eventually, water breaks through the narrow neck. The

meander has bent around to meet itself, creating a loop.

The land inside the loop becomes an island, completely
surrounded by water, but it does not stay an island for long.

7 E2

— S

3. Most of the river’s flow now takes the shortest route,
bypassing the meander. Gradually, the river deposits
sediments at the start and end of the loop, building

up a riverbank. When the loop becomes separated
from the main river, the curving oxbow lake is left.

Labal text text
text text text

4. The water in an oxbow lake is still, so the sediments it

holds fall to its bed, filling the pool with mud. The oxbow

becomes swampy and, eventually, dries up completely.
Vegetation grows where the lokes once were.

43



RIVER CITY: Manans

MANY OF THE WORLD’S OLDEST CITIES, from Ur in ancient Mesopotamia
to Memphis in Egypt, grew up around rivers. This is because the river provided
transport for trade and, in turn, this brought wealth. With 2.5 million inhabitants,
the bustling inland port city of Manaus in Central Brazil, South America, is one such
city. Thanks to its location on the Rio Negro, just 18 kilometres from where it joins
 the Amazon, Manaus is the centre for trading goods throughout the Amazon

At the turn of the
Twentieth Century,
unscrupulous traders = who
became known as the Rubber
Barons - forced thousands
of Indigenous people to
collect the sap for them.

= ‘ A

== OF THE WATERS
mMirtYkilometresdownstxeom from 7 ‘

ber by river to Manaus, and from there it was

n here the blacl f
lanaus, where black waters of or the latest invention: the automobile.

e Rio Negro (meaning ‘Black River)
et the sandy-coloured AMAzoNme

The traders took the rubl
shipped abroad to make tyres

With their millions of dollars
of profits, the Rubber
Barons imported luxury
goods, from grand pianos to
the latest, fashions from
Europe. They also built a grand
opera house in the lcm%gql
Amazonas Theatre, in 1897,
which still stands todoy-

People come hrough
Amazon rainfon
two or ¢

Tonaus to visit th
B

o fst. Tourist bogts and ferrjes
e storeys high clog up the port,

f”butnmes_“{ eys along the gz,

(i B rist b
Gt the port's Flngng gy L2015 OTive
up to 9 Metres Wi

every sy
rainy season,
southern tripy

m did not lost. By 1912, when cheaper rubber
+ Barons had tahen their wealth and
us is a high-rise river city in the heart
+ trade, it continues to grow.

ich rises
mmer during the
05 water from the Amazon's

taries pour into the Rio N‘Q\

However, the rubber boo
became available, the Rubbe
deserted the city. Todoy, Mana
of the rainfarest and thanks to rive
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Inthe igapo, the forest floor can be
underwater for up to seven months of

the year. Pink boto river dolphins chase.

fish between tree trunks and turtles sit on
the branches that poke out of the water.
Igapé forests are usually found along
blackwater rivers. These rivers start in

the forest and their water is the colour of
black tea from chemicals called tannins -
which hove dicsoled from feilen leaves.

FLOWING WEST TO EAST ACROSS NORTHERN SOUTH AMERICA,
through the rainforest of Peru and then Brazil, the Amazon is the greatest
river on the planet. Its tributaries collect water from the Andes Mountains in
the west, the Guyana Highlands to the north and from the Mato Grosso
plateau to the south. By the time.it reaches the Atlantic Ocean, the River

Amazon is carnying one: sixth of

all-the world's fresh flowing water.

Y
F 4 ingfisher

LIFE IN THE IGAPO

In the igapd, ife revolves around the yearly flood.

Fish such as tambaqui, move into the region to feed,

but their predators - boto dolphins and giant otters.
= follow them. Most land animals move away to
higher ground, though some - ike the tapir - swim
through the river channels in search of it to eat.

batzins, Knowh for their foul-smollign
aroma, are unual
Tas inwios (o elapibering
roigh t1ie vegetation. If danigar s near,
chichs will drop into the water from
thoir nest then clamber to safoty:

SENDING OUT SEEDS

Mony trees in the igapo flower just before the river

tises. When the flowers are polinated, their fuits

drop straight into the water. Some fruts float and

are carried downstream. Others sink to the forest

floor, where they are eaten by fish like the 2-metre-

long pirarucu. The soft fruit is digested in the fish's

gut, but the tougher seeds inside pass through and

ar away from the £

Threithe riveelevel erops,secelings il oty — g
@it







Heavy rainfall around the White Nile’s headwaters between August

and November cause the Sudd to triple in size to an area roughly
F LO O D p L A I N . the size of England and submerging the river’s grassland floodplain
o One million people live on the Sudd and their culture, traditions and

daily lives have developed around the seasonal changes. When the

- floods are high and food is abundant, Mundari fishermen use nets to
s 0 catch fish in the channels between the islands. Semi-nomadic Dinka
people bring in their herds of long-horned Ankole cattle to graze

the flood-tolerant grasses that grow around the river’s edges.

IN SOUTH SUDAN IN CENTRAL AFRICA,
the White Nile = named for the whitish clay
it carries suspended in its water ~ spreads

out and virtually comes to a halt amongst a
maze of weed-choked channels and marshes
to form one of the largest floodplain
wetlands in the world. This is the Sudd. The

name means ‘barrier” or ‘impenetrable’.

) By the time the White Nile emerges from the
L Sudd, it carries just half of the water it had
- before. The rest has evaporated into the air.

Y

The water is covered with floating mats of swamp
grasses, water cabbage, papyrus sedge and invasive

[Mundari fishermen build
fishing camps in the marshes.
They dry out their catch in the

sun to preserve it to eat later

South American water hyacinth. The plants clog up
the river, sometimes joining into islands 30 kilometres

long. The vegetation underneath rots while living
plants grow on top. In some places, there is so little
oxygen dissolved in the water beneath the mats
that fish cannot survive. Elsewhere, in the channels
and lagoons in-between, the river life is abundant.

[More than a million antelope, white-
eared kob and tiang, migrate to the SUdd
yearly to graze on the fresh shoots.

A shoe-billed (
stork catches a
lungfish.

The African Jacana’s long
toes allow it to walk across
the floating vegetation.
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° DAMS ACROSS THE NILE STk

' ‘. ' The Aswan High Dam, completed in 1970, was built to provide modern Egypt with year
[ round water anci to generate electricity. The dam stopped the Nile flooding downstream
which made it safer for people fving in the lower Nile floodplain but i alo stopped the
fiver depositingits nutrient-richsil o the land. Now the farmers there use ferisers

THE LONGEST RIVER IN AFRICA, THE NILE IS ACTUALLY CALENDAR -l tkg the Y= omiche i therciops grow
—— -
TWO RIVERS - the White Nile, whose headwaters are in Central The River Nile's floods were so predictable that the Ancient Egyptians e e b Slari o
Africa, and the shorter Blue Nile, which provides nearly oll of th lanned their year around them. They had three seasons: = Rishilicts c Rl = 5o Nie by counies patrearn of fswon
jicg oncithestiontergolieile MicprocesnenluSlichy the Pl 1 ) who want to irrigate crops and generate hydro-electricity. When it is working at
lower river's water. After its two branches join, the Nile Flows _ o e il cenerte cnough clectrichy
northwards through the Sahara Desert to the Mediterrancan Akhet = The time of the ”"“‘*{(”m “‘f”' the Star, Wg rose in the for the whole of that country. But that is at a cost to Egypt whose own electricity
e oo e i entorich i thouTad to 1l e oFione night sky in lote June. The woter level would rise to about 15 metres doep I b i tho st s ot enouc

of the world's first great civilisations: Ancient Egypt. in gz ond SepigmiEe

\water in the Nile for the needs of all the countries that want to use it
iy,
Peret = The growing-season. The Eggptluns plantad their o in October ofter
<ie Floods had receded o | covered with river silt.

To the ancient Egyptians the
yearly floods were thought
to be the tears of Isis, the
goddass of healing, magic
and fertility, mourning the
death of her husband Osiris,
the god of the underworld.

ANCIENT EGYPTIAN CROPS

The Ancient Egyptians cultivated over two thousand

Is, which they in their boats

9 g : : S types of plants. As well as crops to eat, they grew '
o even | o] ; L vinsize] The rulers of herbs to flavour their food and to make medicines 4
Egypt, rl fike Abe 5""b=‘ ‘Memphis and cosmetics. Other plants were grown to
and ies to i ing kingdorms, empire

weave into cloth and make the dye to colourit. !

Wheat (the staple food), : s
el it eny: Grcils: g
garlic, lottuces.

the ertility it br
som-élm qul is dapmuﬁ
 mother hippo.

Flax - used to
make linen cloth. -

Papyrus - reeds used to [ =
make paper, wicker baskets, p
thatched roofs for their, s s
dried-mud housos. “
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Mangroves are design'ed to survive against the odds. Most Elc:nts

= cannot survive in even slightly salty water, but mangroves are
adapted to get rid of the salt that would otherwise poison them.
= Many species excrete salt through their leaves but the mangroves

closest to the sea do this through their roots, which grow outwards -~ #&4
NS under the mud then stick up into the air to do this. Unusually,

ngrove seeds sprout while th ey’@still on the tree/branches,
dy.to start growing as p 53the'y drop into the mud. .

NEAR THE COAST ON THE VAST MAHAKAM RIVER DELTA
N BORNEO, ASIA, one of the most resilient and adaptable plants
on earth lines the riverbanks. [Mangroves thrive along tropical and -~
- subtropical consts where few other plants can grow. They survive daily

~ flooding wlth saltwater and, on the outside edge of the delta, being / _~
~ (battered by aves. qu?/Bamuse of

It is the mangroves’ cage-like ‘stilt’ roots that hold the
river mud together. They anchor the plants and in doing
this they bind the sediments washed down from the river,
stopping land being washed away. The submerged root
tangles also provide a protective ‘nursery’ for shoals of
e et young fish and is a home to crustaceans like prawns and
up. the stilt roots with crabs. As the mangroves grow out towards the seq, they
their stiff front fins. increase the length of the river whose banks they hold

together, sometimes by as much as 50 metres every year. \¢ channel to avoid salt-
water crocodiles.

Like mangroves, nipa palms
grow along some of the
delta’s brachish channels

Proboscis monkeys

I h c i i
o but they cannot survive in
will leap across the o

the sea's salt water.

Tiger Prawn

Amongst the roots the
current is slower and,
there, young fish s
are out of reach of f [Since XXXX] Thirty eight
) most predators. Salt-water . ) 2 N percent of the world’s mangrove
: crocodite atfis 3 forests have been cut down to clear
‘ fissing Gourami P , space forshrimp farms The Mahakam
- Z ‘, delta has been badly affected. Mangroves
3 ! are also damaged by water pollution and global
,v— = ;3 3 S av warming, which has a knock-on effect to the ecosystem \
Fiddior crabs ot or ’ they support. Without nursery areas for marine wildlife, there
dead plant and animal S { w are fewer fish in the sea. Wlthout mcngrove roots holding
ST matter fromithe mud. 7 ”‘(N i i the mud together and creating a barrier from the ocean, ~
mud together. 7 "‘\/ tropical river mouths and coastlines suffer more damage
‘ A% from storms, putting over a billion people’s lives at risk.
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HEADING UPSTREAM:
The, Salmon

k.

IN OCTOBER AT THE ADAM’S RIVER IN BRITISH COLOMBIA, CANADA,
Sockeye salmon are fighting their way upriver against the current to get

to the watercourse where they were born. Three years ago, they migrated
downstream to the Pacific Ocean, where they have lived as ocean fish until their
bodies were ready for this strenuous return journey. Now the race is on.

Thirty-four million sockeye salmon in the Adam’s River and hundreds of millions
more in rivers around the North Pacific, from Hokkaido in Japan to Eastern
Siberia around to Alaska and Oregon in the USA, are all travelling

back home to breed.

If there aren’t human-built dams in the way,

the salmon easily make it through the weak
current of the river’s lower and middle courses.
But near its headwaters, there are rapids to fight
through and waterfalls to jump up. Salmon can
leap higher than 3.5 metres but, at some falls,
predators are waiting for them. Grizzly bears wait.
to swipe them out of the air with their claws.




