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World of Rivers &7

A RIVER MEANDERS THROUGH A VALLEY, its surfoce rippling os It sweeps oround each '0 %

curve. fod by roin thot folls high in the hills, our river has boen winding its woy down to the

~ : SrLE
sen, growing ever wider and stronger. Over millions of yeors, Its water has cut a valley in a ,

o'y the land and dropped mineral=rich mud olong its edges, creoting morshy wetlands and

£ | g IS 1 Ny f e

tloodplains where forests have grown and crops have been formed. Hbove ond his
- T T s here because of the river. In every river’s

bolow the rivers surface, its woters are teem ng of lite, too. hey ar¢ ratain N ik My

; : ey, streams meet, join and grow, From the
home to Fish, os well as many animals that hunt them. {Wrop up % |
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sentence for intro Lo lead into read of spread and book| Jorth Africa to the 32-lormetre

X o Antarce Qre constantly sHhaping
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L The sun's enerpy

e e WHAT IS WATER? 0%

sources as water vapour Each molecule of water (H,0) contains two hydrogen atoms and one oxygen g e -
(d Oﬂll ”MU F’W out \ % alom bonded t <J'.UH. v",_J_ molkecules can Now around each othet and \Q
water vapour too -

stay close together, ond, becouse of this, water con change its shope

‘

Y05 ths s the \aboar risés 1t asols
EVEN THOUGH RIVERS BEGIN IN HILLS AND /[0 =t e i el \!
MOUNTAlNS, their water comes from the sea. The to form cloads of tiny water droplets, *\ W . anvu,
sun's energy evaporales sea water into the oir, which 3 Whnds blow the A 0 bic ::::r‘: woighs t;ne toane
b cools to Form clouds. When the clouds drop rain or TR X -n:b::t.tho same as a-small car.
snow onto the lond, rivers toke this water downhill 2 The largest river in the world. the
to the seo. The whole journey from sea to clouds 4. lhen winds blow clouds high \ Amazon, moves over 200,000 tons
to river and back to the sea to complete the loop is up ﬁwntamn-f:s they cool. of wa('gr every second. The much
called the water eycle, Here's how that heppons. This mahes more water vapour smaller River Thames in London,

condanse and Lhe water

droplets grow bigger UM, shifts just 66 tons of water
and .*.mn. or. 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 A
in flood after heavy rain flow

o,

\ -~ - q
3 The water falls t3
earth as precipitation
- rain, hall or stiow,

even Jaster,

Water is POWERFUL!
: - Because it Is heavy and can flow
gravity pulls this he, easily, moving water can push
: with a lot of force, It can break
rochs into tiny particles
and carry objects along with it,
Over millions of years, it can
wear down mountains.

")/ % 13
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! q.‘uf' water down

stroams and rivers
bach to the sea

This white dashed line shows the watershed - 7. The river mevts the sea.
the divide between two river systems. Any rain

of snow falling on the far side of this mountain —

ridge will flow nto a drf‘fercnt fiver . - s-




SOURCE:

A Liver Begms

HIGH IN THE MOUNTAINS, wormed by the sun's rays, lce melts,

Water drips down ond trichles into o pool, which grows into a small lohetmetay SN T

SPRINGS

Many headwater streams flow straight
ot of the ground. These happen when
ronwater soaks down into the ground and 4
iater bubbles to the surfote when ot reaches
underground rock thot it cannot poss

through. The source of the River Thames in

the UK is at a springs 150 Kdometres west

of where the Thames reaches the sea

When this overflows, o stream forms. The lake is this river's source.
The source, also colled the headwalers, Is where a river starts. <l

In 0 week o 0 month of G yaar, and maybe thou

from the stream will reach the sea. By the

wale

joined by other streams, roced down mountainsde

waterfals and swirke

of is water will have flooded out over the lond and s

the ¢ w Qot tropped In marshy wetlands where the rive

lost s way. Some of its water will have been evaporoted
by Uhe sun, and rained or snowed down 10 storn

the joumney all over ogQain, Most likely in o

Hirterent ¢ neonamao ‘,Y"l"'-'."\"'

|

, y ,
it it I3 bloched by a layer
of (mparmegble roc

(L cannot get throug



A 2 CARVING VALLEYS

' et ’

FWTTW Over thousonds of mulions of yaors, G mwer can carve out 0 stean-sided chory
called a V-shaped valiey, in the corth. If the rock the woter flows over is all the saome type, the
valley is straight, but when when it flows over harder areas of rock or hits boulders that are 1oo

STILL IN THE MOUNTAINS, BELOW THE HEADWATERS NOW, the

Dig 10 move, the river chonges direction. Though the water is moving quickly in this port of the

young stream moves lmvf'.|.\_; and weors awoy Lthe

ground a3 it Mlows. It may TaKE river's course, there s not yet - to be able to cut through or push away large rocks
: i The tesult is that U o Lo side 08 It speeds downhill

yeors Lo carve oul the :lrt;' test dent if the rock beneoth it is hard, like gronite,
€ . ) Z . From above, the rver’s route s o Zigzag, with sharp turns that weave

L just months it Lthe roch below is sof t and crumbl p chalk or sondstone :
but Just i 1th: the roch below is sof t and crumbly, like chalh or 3o "'_‘." = arourd ndges of barder ground called interlocking spurs
Hs Lhe stream heads downhill theough the mountaing, its water breoks of f pleces

e " . i . ) = nl
of the rock. Orit and small pebbles are swept clong in Lthe current. Lorger stones ¥ A L -

bounce along the stream bed. Now there is not just the Force of the water

cutting into the ground, but alse the momentum of the lood it corries with it.

Stonefly larvae have flattenes
bodtes and hooked claws to
Thelp them hold ento rocks.




L Waterfalls form when
rivers flow aver hard
then softer rock, &

Palsrfatls®

RACING ALONG IN ITS UPPER COURSE, the river erodes

3 channel into the rock heneoth it If the woter beaghks through
ato 3ot ter roch bolow, It suddenly erodes downward more quichly

ne tepiy, \j 1 { v ") li ge 0 b roch Tv'w'

10w wWols alls t Y Uhethor Lhey dr ju ow m A,

ir noark 1) notre line at ¥ng | Ft n Yenezuel Lhe
highes Is Ia Lhe world, wol rf Is lwat 3

| he breat! aing Jim J lalls Hust y 3 Nort!} ~

rl J, Lh n River punges JU0 matres fron ) P

f hard rochk Into a norrow, steap-sided valley colled o gorge

ow. In the roiny season, whan the water flowis h ghest, Lhe

river thunders over the adge into o pool below.
‘ﬂ g Ang shimmaers
-

Juring most

opray ! ila

with roebow colours in the sun's foys

f the dry spason, the h:lu does

way d

ply

1 ,
2. Over time the waterfall
erodes bachwards and forms
a gorge !':a.z page 27\ This i3
what has happenod hare at

Hm HNm falls. .
4
oy

TYPES OF WATERFALL
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Horaetail, fan and cascade waterfalls fon out ¢

epl sl smn starfalls that samat i
¢ nt VOraQl smoer waole gis tha ome ¥

wir Sown

NYAMINYAMI: THE RIVER GOD OF THE ZAMBEZI

Victoria Falls on the River Zombezi in Southern Africa s the world's lorgest waterfall

Thousands of tons of water fiow over the 1.5-klometre-wide ledge every second, foll

100 metres betore siamming into the solic rock floor, The constont rumb ng N the rocky

gorge below inspired the waterfall’s name given Lo it by the local Kalolo-Lozi people

-

MOS-0G - Turwo, whach meons 'The Smoke thot Thunders'

) M Downstream of the falls, the Lambezi has o

- -':‘ -~ setios of .xl‘ gerous whitewgter rapids. The locs!
‘"t people woar pendanty carved into the shape of
Nyamingami, their siver pod - a serpent with g
| g ] .
.'.'gam.n.,.nml c-(—r‘.J-‘jr. 4 rish s head ~ for protection ggainst drowning

wfee




CAVE RIVER LIFE

Weird wildlife has evolved in many subtermaneon rivers.
With no ight, there is no reason to have eyes to see
with, or bright colours to make yourself seen by others,

Nentuchy cove shrimp
(Palaemonias ganteri)
Location: Mammoth Cave Notionol
Pork, Rentuchy, USA

Size: Up to 3 centimetres long
This sheimp is tronsporent ond hos
long Foelers that help it to find its
woy around.

Caove fish (Draconectes narinosus)
Locotion: found in one cove in Halong
Bay, Vietnom

Size: LS centimetres long

A type of loach, these smoll Fish hove
no eyes ond no scales on thelr bodies.

—

Cove fish [Sinocyclocheilus)
Location: Chino

Sizes Up to Z3 contimetros long

This fish hos o highly developed sense
of taste with many tostebuds in

|

_M\.. A

- pE——— -
e its mouths.
. Olm (Proteus anguinus)
[~ :
Locotion: Slovenio, Europe

Sizet 20-30 contimetros long

. Mw/ergmuw/ Rivers o

SOME RIVERS FLOW UNDER THE GROUND. This happons mast of L 1reas . , the olm hos extra-sensitive hearing
Wmestone rech. Over thousands of yoars, rainwater corrodes (oats away) sof t limestor ; . e ond smoll.

Rainwater becomes
slightly acidic when
it dissolves carbon
dtoxide in the air,
which dissolves

limestone rock.



= GORGES: ™—
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In the past, before people butlt dams
across the Colorado, nearly 40 times as
much water flowed through the canyon

during 1ts spring floods. Sometimes .

these floods washed fossils from

the canyon walls all the way to the

where the river meets the sea over
300 kilometres away.

ﬁhl%meOWQpnf

THE MOST FAMOUS GORGE IN THE WORLD, the Grand Langon winds its way
thrul.(,h the semi-desert of the boulnwr-.',l--rn United States. Il i3 ‘, 600 metres derp and
over 400 kilometres long, corved by the Colorado River. The Palute people of the Great
Bosin Desert oree coll it the Meibab, which meens the ‘mountain Lurned upside down’, But
the Coloredo is no greot Mississippl or Amozon. It is only 100 metres wide on average a3

it posses between the conyon’s rock wolls. So how did it cut so deeply into the earth?

Swirling currents can
cauaw rochs, pebbles
and sediment to erode
circular hollows called

potholes in the riverbed.

Gorges are formed by waterltls ereding
bockwards, coverns collopsing of by the
sheer force of the water eroding through
rock, and ths Lokes time. Six million
yoars in the cose of the Grond Canyon!

The sedimentory reck thot the Colorado
River flows over is mode of compacted
sond ond mud that was once at the
bottom of the seo. This seabed wos
rased ngher by the some earth
movements that raised the land to
form the neatby Rocky Mountains

3
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<A PERFECT HELL OF WAVES”V

For most of the yeor the Coloraodo
hardly erodes the rock beneath it
Virtually of of its downwards cutting
hoppens when snow in the Rockies
meRs ecch spring, swalling the
river Lo many Urmes its usual si2e

Waler orades hard

and soft roch away .
at difforent rates

which hun regted

the Geran! Ccnwn 1
distinctive 3t cp:




Ry 8 ; Q . Ropids Ore shallow rocky purts

Yy ”0 (\ .\ 5 of the nver with turbulent
RAP'DS. BV g 2 ) flow. The water is extremely
'."‘ : . . rough, swiring, spliashing and
‘ y ‘ "“J,. 4 o mixng with gir to creating frothy n 2002, o teeen of

_ “ ‘ ] 5 white water They are a bit like - gy ’,’.»:

‘ woterfalis Dut they dop in steos vo descerd the Yorkeg
“ HM 0 mere grodually, with the vwater Tazeque s repede
s & troveling further hofizortaly than

verticolly, Even in thelr choos, than
are fectures thot every rapid ha

- , "5 JUST OVER A HUNDRED YEARS AGO, nobody hnew where Tibat's
f Yarlung [ sangpo River went of ter it dropped inte a gorge so deep, with

‘ 4 ' ropids so dongerous, that none dared enter. [xpeditions were sent to find out,
but none succeedad. In 2002, satellite iImogery showed what was really there.

n

&. I he .(fl eal -’5'--'|J' of the Vl:r'lmg | ongpo has been called "The | verest of

rivers’ due to Its colossal size. Weaving around the Himalayen mountains of
Gyola Perl and Nomcha Barwa, the gorge here is over 5,300 metres deep -

more thon three times deeper than the Grand Canyon. Its water Flows down

o much steeper slope too. Over 740 hilometres, the Yarlung Tsangpo descends

N 1400 metres, tumbling down the fiercest whitewater ropids in the world.
- f“ugul‘urrs gfud~ riversonao :Cu|u of ] [ﬁxsg:‘ Lo 6 (mclr-‘-mn]. Ulnlhln

Whirlpools !

_its gorge most of the Yarlung |sangpo is graoded 3 and obove.

fer 45 days, they trehbed
the gerge sed hayshed the
river, 21520930 thezoph
baclder garders’, drapoing
over watarfells ond serviving
boisg prrned squmst affa
sod relled ie the flaw.

._\.:.H'. l"ﬁg waves na
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Folding Back e

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

e tum the turbines when the water flows through pipes in the dam.
: g 1 . The turbines turmn generators, These are massive colls of wire which
Sl spin inside alectromagnets to make an electric current flow.

DAMS: . TR R A

Since the fourth contury BCE, people hove built doms to
bloch rivers. The earliest dams held bach the water
to hoep o supply or they redirected the flow to

irrigate crops. Using more complex dam designs,
the ancient Romans chonnelled water to spin
wheols to grind grain into Flour, sow wood
and stone, and hommer metol into shope.
Today, we have the ability to build
mego-sized hydroelectric dams, w
which use the pawer of water
to genarote electricity.

When the dam was built, NASH calculated

that 40 pillion lons L"”. water stored

behind the Three Gorgos Dam slightly
slowing the rotation of the Larth
and lengthened the Earth’s day by

(L.U6 microseconds.

o -
-

) DAMS: THE ENVIRONMENTAL COSTS

2 ADVANTAGES |

ok | ¢
-

\

-- c & ) zw

- =3 L -

MEGA DAM P - DISADVANTAGES N W

- . 9 -

The Three Gorges Dam sits on the upper course of the Yangtze River in China - _ - «hg8 A ' i R WG : " R.‘&/ J

the third longest river in the workd. The 2.3-kilometre-long dam has created a 4 B ' ,\\‘f’ < =

huge 660-kilometre-long loke behind It. When the water flows theough the dam's ; VER W : h can rate up and down the ri ¥ 5

32 turbines, encugh electricity is generated to power milions of homes. Once u : pulo oo recting ot s L yott < %

a hydroelectric dam has been built, no fossil fuels are burned to generate the NS BCRFIver O POy N4 ngt. ol :

electricity, which means no cliimate-haming gases are released into the air
But, as with ol doms bullt ocross rivers, there are envircnmental costs involved
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close to the Djidji river in Gabon, Central Africa, The oir is filled with
the hum of mosquitos end occosional plopping sounds os fish surfoce.
There ore trachs of otters ond herons ond the toil-slide marks of
crocodiles thot have slipped into the woter to feast on the fish tropped
hara, This is an oxbow loke, formed when the river changed its course,

L":;-r and herehl
ach < én ¢ v baghd

‘K oxbow 2o S

bt is callod an ‘oxbow’ after
the shape of the ¢ollar put

around an Ox's nech when

oxon used to pull ploughs.

»

ord® &

.

HOW THEY FORM

)

UL s

ihe mech of the tws -
Seads Sacomion 3 rewyr
£ A

Mol fou® tont
e faa tent
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RIVER CITY: Manans

MANY OF THE WORLD'S OLDEST CITIES, from Ur in ancient Mesopotamio
to Mamphis in Egupt, grew up oround rivers. This is bacouse the river provided
teonsport for trade and, in turn, this brought wealth, With 2.5 million inhabitents,
the bustling Infand port city of Manous in Central Brazil, South America, Is one such
citys Thahs to ity location on the Rio Negroyjust 18 hilometres from where itjoins .
tha fimozon, Manaus is the centre for trading goods thraughout the fr asin.

== OF THE WATERS

Mty kilometres downstreom from e
Manaus, where the black waters of l Tha tradecs tooh the rubber by river ‘: n":‘:’.,mf‘:":',::;;t.h
Ear ¢ . r Llaes 2 % o
‘\% [=3%) Ncgr-_' (meaning Block River) . 'l shipped aheooad te mate Lyrea TE0 the latett
.

Boet the sondy coloured Amazg 5

= an 5
T ¢ 0 (g rs flowside t o uu l 2 ;
V. 40 |
-~ et s ditho v } o
7 . R
v ~— ® jirai Tl Ty
— | U
{ i
il
- - - (' A
b 4 oo
Hewever, the rabber baer &id nat hagt. By 191, whea cw;r’:‘\htar
W;NW'. the Bebher Berora hod tohen tharr wealt -
dosertad the ity Tedmy, anous i 3 high-rite river ul.:- .
of the ronfersat ond tharhs te river trade, It continuel i3 v
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THE FLOODED FOREST \. .72 7Y
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LIFE IN THE IGAPO

" e o, M rreciers oroured e oy oo
e ko O
EaA thew preciatan - Do cighiers ond Gors ooy
feficue thewn Mces lond Seemcl Imowe ey &

e Qapdt, S Bews N com o
unaerwerist for up 4o woven monthe of

the yooxt Pk D000 rivey SO TR L
ok Betwmens Lt (ruris O Lstes Wt o
U Do Pees UNOL Pk A OF e wiiter
W0 forents are waundly o atvyg

B weter tvans. Thee fvery slot n

ihe frest e hew witer & the Ootowr of
Lk Lo B (hesacm coled Lveers

SENDING OUT SEEDS

Nary Uoes r e Qopd fowe pat beforn the et
oot Wher e fowery (v POt Thae bty
VS SERGIR KRB0 P wizter Sorve s Mt onal
o comect chowrstmam,. Othem srd 60 tha frest

/1!7 AW/L fouab Americs

FLOWING WEST TO EAST ACROSS NORTHERN SOUTH AMERICA,

Wesogh (8o raislarest of Poru srd Uten Bruzil, the lmazen is the groute: Todr, whmve thwry e ecrion Dy fob s e 3 metre ——
Plver o0 Lo .-munlu. iag dallect wates Fromm e Bndes T lowrtoins n 0ng Pty The soft AUl i Sgeten ) e A*
(ve vty the Guyena Highlcids 10 the eonth and Frem the Tlets Orose P, G U Bougler Ml ik e WLt e -
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Himazon 1 corryiog st v th of gl the warkd's Frast (owing w

> . _ e _ 5
t . . &2

by W




e

——

NN TN TN TN N

W NN NF NN




g Novernnt CaUsSe the Sudd 10 triple N SO 10 0N Qe roughly
F LO O D p LAI N L the size of Englond and submerging the river’s grassiond floodpiair \
. Sne million peopie fve on the Sudd and their culture, traditions and =
F f 3 ' ‘{) d’ ity lives have doveloped around the seasonal chonges. When the :
% S O&W wople beng in thewr herds of long-homed Ankole cottle to graz ‘
IN SOUTH SUDAN IN CENTRAL AFRICA,
the White Nile = named For the whitish clay

it corries suspendad in its woter — spreods
out and virtually comes to a halt amangst o
moze of weed-choked chonnefs ond marshes
to form onae of the lorgest Floodploin
wetlands in the world. This is the Sudd. The

nome means ‘barrier” or ‘impenetrable’,

By the time the White Nile emerges from the
Sudd, it cartkes just half of Uhe woter it hod

before. The rest hos evoporated into the arr

The woter is coverad with floating maots of swamp
grasses, woter cobbage, popyrus sedge and invoasivo
South Amevican water hyacinth. The plants clog up
the rver, SOmetinmes joining into skands 30 kilometres
ong. The vegetation undemeoth rots while living
plants grow on top, In some places, there i 50 little
oxygen dissolved in the woter beneath the mats
thaot fish connot survive. Elsewhere, in the channels

and lagoons in-between, the river life is abundant
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The Hwar Ny floodh seme O predciotie that ©e Arcert Lgstion
phaorved \hey yorr oot Uhern They Sod throe woonory

At = Tha time of the Tleads one of Ler the St Sir
'71‘ Wy in lete Aare, The water lrael wiudd rise be
w5

Nr(,ey /Ifn

THE LONGEST RIVER IN AFRICA. THE NILE IS ACTUALLY
TWO RIVERS - the White Nio, whose bondwators are in Contrel
Africa, ond the thortor Blue Nike, which provides nearly oll of the i ~
lewer river's woler, T tar 113 Lwo beonches join, the Nite flews
narihwords Uhrough the Schare Desert Lo the Tleditarcanem

See, corrying the nubriest rich silt thet led Ls the rise of one

of Uhe weeld's Tirst groat civilisotions: flncent [gupt.

&3 rode s the
stot LS metrmy A0y

ANCIENT EGYPTIAN CROPS

TThe At £ gyptnren Ot cves Lo Pounond
ypes of plowts. A well 08 OOES 10 001, Dy P
haetx 10 Mawowr thew food and 10 Moks madicines
O conrvetics. Other plorts sess Qrown W

woOve FES COth il frole Ihe Gy 10 (i £

4

Wheat [the stagle food |
barieg thichsens (mntils
porlic, lettiem

Flex ~ ased f0
maky (ines otk

Papirus - eedssied tz
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thatched reals for '
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Mo v oo Bewng) Dol TR0 e Tle Yoie by Courtres Lpatreann of Asaworn
RO wort 50 Frgate Seogn nd gerorote o clectrcty When £ worueg of
A8 copacty, Bhe Rermadrcn Do i D0 woges wil germrole enough et 4y
s e whihe oF Ut 00urtry IR W I8 OO €Ok 50 Tyt whione Sumey dvew Lo By
et 1500 prachuction wi docssase. Tho procher i thom Jat & ot encugh

Ler 0 e e for $ho noedh of O the Countrion 9ot wort 10w &

&







L R

Marngroves

NEAR THE COAST ON THE VAST MAHAKAM RIVER DELTA
N BORNEO, ASIA, one of the most resilient ond adaptable plonts
on earth lines the riverbonks. Mongroves theive along tropical ond
subtropical coasts whore Fow other plants can grow. They survive daily
'saltWater ond, on the outside edge of the delto, being *, | =<

i flooding
X g .:ltlciw?,aﬂcouu of or n»;l;goh{m;%:{é. L

pr  Mangroves ore d:.-m;n;:d Lo survive aQainst the odds, Most eanu
cannot survive In even siightly salty woter, But mangroves ane
adopted to get nid of the zalt that woulkd otherwise paison them.
Mary species excrete sait theough their leoves but the mangroves
clotest to the wea do this through thiger roots, which grow outwards * 7 A
under the mud then stick upinto the &i 1o do this. Unusuclly,

‘ ove sends sprowt whife they'rg still on the tree/branches,
' drop into the mud.

e

Y

o 00 SO OV wWoler DO X
. y ; W wihuch NGS O KNox on o7 L0 the eCosyslarY
o ey support. Without nursery oreas for motine wildlife, there
a . = e mud together ond creating a barner from the ocean F o
", )’/ tropical iver mouths and coastlines suffer more domaoge
-
o SLorry DULLING OVer ¢ HON PeOD ives Gt rish
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HEADING UPSTREAM:

The Satmon Run

IN OCTOBER AT THE ADAM'S RIVER IN BRITISH COLOMBIA, CANADA,

Socheye salmon ar !n)hlll]l'rlr woy upriver against the current to get

-

& wolercourse U".I_J were born, Three yeors ago, they migrated
Lreom ¢ tlm l'x |!'|' Ocean, where they have lived os ocean Fish until their

1)
bodles were re xJ this strenuous return journey. Now the roce Is on.

four million sockeye salmon in the fldam’s River and hundreds of millions
vers around the North Pacific, From Hokhkoido in Jopon to Eastern
Siberla around to Alaske and Uregon in the USR, are all trave Hnng

bock hame to breed

Fihem can't hwman-bullt dams in the way,

the calmon casly make it through the weat
cuner L of the fiver's lower and raddie courses,
But near ks heodwatars, there are ropids to fight
through and waterfolls to Jump up. Salmon can
leap higher than 5.5 metres but, ot some falls,
prodators are waiting for them, Grizzly beors wait
1o swipe them out of the air with ther claws.




