REVIEW:

4 Orainage basin hydrolegy & geomerphology
How prysfcal processes influence droinoge bodin sysiems ond landbma:

pereolakion
—(ter ke =

‘GoundivaleT Sovage )

River nwolf <

Inpuis:
Precipiiation: he hansfer of meisiure from
Odmosphere to the eann't Surface

Main types: Aoin

Iierbasin iaRSRF: Water that efther naturally
(due to the alignment of ine roek) or with humon
Invovemens (pumpe /pipet) moves from ene drairage
basin o anoiher

Cramelflows & chonnal Sesogt

A.0.2023
(precipitation of vawsing fype and intonsily), sutpuis (evaporation and
‘ranspirakion) , flows ( infHimadion, fmoughfiow, cveriond flow and bose $iow), and. sores
{inthading vagatalion so, aquifers Gnd ha erycaphere)

Hydmlegica) aycie (ke cytie):

Tre condnout mevtment oF Welr on the land, in e aimophert and

in Ane ‘cteons. The mydrological cyew is o cloted Syelm,waler can be found
in 'different siates in different locatione.

inpute Cprecipitalion of vawging fype and inhansily)

subpuis(evaperolion and transpirotion)

fiows ( InfsHiration, HoughBiow, oreriond fiow and base fouw)

glems (including vagelakon soil, aquifers ond e crycsphee)

w

Oudputs:
Evaporohion:
-The pvocess of waler hening from o liquid inlo o vapeur
~Only foket plate from a body of wawr
- Examples: Lake ,puddle ,seq
Evapoivanspication:
~The combined oction of evaporalion and iranspirakion
River discharge via. channel flows
~Woitr aniering e Sea ond learing o drainage bosin
-A vewy small amourt of weler aise enlers ine sea. via
Hhroughftow ond grounduwaierflon (basefiow)



REVIEW:

Oudputs:

Transpiration:

The evaporation of wors fom vegetaiion

Interbasin fransfer:

-Watkr ot einer nowwalW(due to alignment of e wex)
or with human invalvement (pumps/pipes) mares from one
drainoqe basin i anothar

Transr (flows):

SHemfiow:

-Wwhen intercepled water rung down 4he trumbs
Throughfall: g oF vog

- Precipitation thot falis direshy ¥twough vegekadion
Infivation:

~Waler that moves from e Surface of dhe cavih info e Seil
Percolation:

- Waler that rovels from unsaturated Into Saturated ground
Groundwoderflow(boseflow):

- Waler {hat frosels swough Soturcied ground

Channeiflow:

~ulater ha¥ 4ravels in o river

Surfocte run-off (overiand Houw):

- jrove\s
wuugm acwss the sufoce of the eorvh

Stores:
interoephion:

8lL01.2003

-When wader is cought and heid by veqetation or

mon-made Structures
Soll moisiure Store:

-When waler Is held In unSaturated, Sail

Groundwoler Storoge:

-Wnen waler ¢ held In Salwated ground.

Surface sioe:

=When waley (8 hetd in the Surfae 0f Hhe earih (puddie loxe)

The Bradshaw Model

UPSTRERM DOWNSTREAM

Equation for

river discharge®
RD= Valocity - depth- width
RD= V- O- W

O acrERistics:

fier discharge and it's relatioaship fo Stream

flow, enannel characieristics § Hydraulic radius.

™e formadion of lypical river landforms, includiag
wahrfalle, fosdpaing ;meanders; levers & deltas.

DELTRS:

SRR
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Rainfall {mm)

REVIEW:

River pocesses of ersion iransportodion ond deposiiion and Spatial ond iemporal fackors influencing their
operation, including cnannel chavocieristics ond Seasenality®

Emsion: Wearing owowy of bed bonk & (ood of a viver.

Afivition: Wearing Oway of load crecking Smaller, rounder pashclies
Hydroulic ackion: forces of cic & walkr on rierbed \bank & crocks

Solution (Comosion): Removal of chemical ions (q- calaim) => caurses rocks v disssive
Aorotion(Corrasion): Weamng awesy of bed & bank by W looad.

Bose (evel: Lowesk level ihat o rer can ernda (Seo level/arkficial bed)
Loucl: Heavier & Shavper lncveases erosion

Velociity & dischovge: inerease greaier @ssion poientiol

Grodiont: increose greater evsion potential

. STy =1

Solution: Chemical load camved dissolved in woler
Trockion: Heamest matenal clragged or oved along river bed
Fletation: Lleoves or twigs camied on #he river surface

Features of deposibion incude deltas, leaves, oxbow lakes and floodplatns.

2.Fooding § flocd mitigakian

Hydwogroph charoceristics (lag ¥me ,peak dischargr, Pase fisul) and natural influences on hydvographs,
including geclogy and sensonalily.

AiSingulimb: indicates the amount of discharge
Peak flow /oischarge : Highest discharge
Lag time: Time nlerval between peak rainfoll ¢ peak discharge
ARSI Time: bejween first rain (Slling § firtt change In discharge
FeaieTainfall Highest rainfoll
Faclors affecking variations in hydvograpng:
Parmeake and impermeable voek:
L impemeatie rock -5 lesS infiftralion/more surface run-off
> Recluting vesponse & log Hime
- @EER surfoces-> moren inf Wration/es, surfoce. run-off
s increase lag Hime
L Saturated soil=> Umiled inGio¥on => move surface run-off
L> reduce  vespense & lag fime ,
increase peak discharge
“ Urbanisahion-> Deforestasion ~> increase impermeable
Surfaces
1_ . # Howver: lavge #of buildings increase ivarception ¢ lag Hime

20—

Runoff
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Baseflow/ Ground Water Flow

Day3 Dayé4
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REVIEW:

How orbonization,deforesiohon and channel modifications affect fivod visk within
o drainage basin, including itts distribution, frequeney and magnitude.

Human cossdes: Physica) cocrses:
Defore station: Channel medificatons:
L reduces sirengh of e hills Sleep drainage basing & valley sides:
L reduces injercepiton 4 anspirodion b Rainfall veoches Streams & rivers very quickly
b Seil =>mare saduvoied cousing Qosh foods
= inCreasing Surface ran-off £ Svess on SigpRs Mudsides:
Lmakes landskides mere lively L> secondawy hozavrd o Roodwaitr
Ubanise.hion: > Flocdwaier satuvates ground
bincreases amount of impemeaib\e Surfaces =>{ncreasing §Ivest on ane Slopes
Vo Building reguiationt: Impermealkle rocikc:
b ouses weak ¢ vwnerable L increases rigk of fooding
L few drainage systems: abecause tews precipitolen can infiirole

=2 increasing saduration of Soil & Iikelhood of fioods
Building on marginal lanck:
L Coused by urban migrafon

Flood migitation,including Several measures (dams, offorestaiion , channel modificarion
and lever. strengthening) and  planning (persona| insurance and fiood preperation,
and fiood wovning technology)

Advanteges : Nodural, Increates indercepiion, rantpiraiven £ root uptalkce
Disadvantoges: Only Scalable o a. cerfain degre=, veas lose leorves in autwmn

Flood proofing:
Advantages: Cheap, may be done individually
Disadvanrages: Only profects against weak floeds

y

Channe! enlargemeni(widening /deepaning):
Advontages:increaser bank full dischorge and veleelty
Oisadvontoges: Bxpentive, may Not be polzidle Svvywhere

Dams:
Adventages:Storage of walr
Disadvantages. Expentive ,sevavol non-beneficial side effects

Channelization:
Rdvantages: Redutes frickion, inereases veiotity 4 decreases bonk evotion
Disadvaniages Bxpantive ond bad for emiysium =>Fioed may oceur downsivean



REVIEW:
3. Wader Scarcity & aer quatity,
Ewironmental conSequencet of agricuiture achivities on waler equality,tv include
pollufion (eutvophicotion) & inmgation (Salinization)

Ewxrvophicaiion:
L Arificolly adlded nivotree and proipholes causas esczefhre gouth of algoe in wetlands & lazes
L 14 originates from agro-chemical runsf¢ (fertitizavs) ond domesc Sewage
L They veduce oxygen coment ond sunlight and harm oiner Spacial

Salini20dien:
L Unsustainable waler extvociion Cosses an incrveasz in the ol condent of the waler, With hamBsl efzcrs on wWikdiife

Study cnse: Colovoda:

Advantoges: piso.dueniQQes:

Flood condrol- Salinisahon:

LRiver exceeding s bankful capaeily is lese common L Widespread invigation from 1uer can cause a high salt - content

Leonivelled fioodting taming plate regulariy in #he solls oreund. it

Agricudtuve: UWaderioss & wase:

L80Ys of water =dused for faming purpese L Twough ¥he Sudpuls in e hydrological cycle

Recreafions GroundweRr overdraft:

L Wwhite - woler rafting: commenty prachsed upatveam L ocours when waler use excesds e amound of recharge ivio
e vivers basin

Growing human pressures on lakes ond Gquifkss,indluding economic growin and population migradion
N _ L ariesian Dasin exampe: Great Ariesion bosin In Australia
T e Phreaiic 2one: The area of ground that s parmanenty saturated

Artesian well

B Artesian Aerafion 2one: The orea oF land thatis only partialy saturaled or pnahuaied
sp.tfns\ £ -:-~_ a7 Water fobie : Boundany beiween goturaied & unsaluraied ground
7 | & Aquifer: Rock dhat con hold wader (poreus)
;M.:m — =L o . Aquitord: loger of rock thet \imits the movement ofguma%ram ~ 4 vk
m'méa:mm —— Aquictude: Rock thev won'™t hold wader or aliow movement (impermeabie)

CROSS SECTION OF EARTH SHOWING PARTS OF AN AQUIFER

Natlural recharge: Artifial recharge:

tprecipitation L Leakage from irigodion ‘Chonnels,resevveirs or pumps
L infi¥ralion L If %o much woder it Rxchracked, Hhe pressiur® reduces and
. Grounduader flow less waler wih vise nalurally

Groundwaier absirachion:
L eg. wails, 3rings , Pumping, piping
Enviohmental impacts:
L Lack of weker for #h2 ecxepsim
b Notuvol flow of weder may ehange, 0ffcking the ecolysien



IDBM & Dams

4. wader management futures: O Lake
mivodweclion: & swaignt
Locatisn: Florida, ,USA ) Meanden
Length: 21eiem
1DBM IS requested because:
1930 =>river was changed (straigviening,

channeligation,dam..efe.)

LIF River i3 restored. biodiversity retums/restores L Wny got e dam removed ©> why reeinstated

t Lo prcear bl
o )

= 6 bR o S ] Yol g A
Definttion of 10BM: -~ oo bn o Tt Bonefits: Probiems:
[ ] RN, v — A we

> Incorporate s\aheholdes e — Lincrease waler flow Lloss of conbol. | Possible Pocding Ceconomic)
b conversation - Linsreate channel wiclh tneire  palicdon, Deconsinaction of deums ( iemparasy)
¥ economnic — _ —— Explain factors(in depih):
L epvironmental Qaciors == Evdence !l
Lnumercal vaiues
2 Bady paragraphs Lallows sitt & sediment > more vegetation
Crarreiseton § River Stroigniening L Biodiversity
Why ok e river straightened => Wy veverse it
LThrough channeiisalon ihe river is siraight, velocity increases

=2 Bugs can't suruve, also no depotition C Kerg:

— }__
d
Benefits: Prodlems: ~ #Erosion
Ciodiversity vekerne: Lveny expensihe(3008 mil) _'/5 # Cepesition

- Giant woater Bug Lnot all glakebhoider

~ Wader Scorpion couid e happy C
= Gyass  Shrimp ~ economic logses 2
Evidence: - agricuture N

| - lock: o floodt conhol =
' i meandars -> fieods easily

LQO

tBemuse of changes in river, this todiversity
rekums again=good hirg
L systemwetiand, Biodiversily, vegetation restored

GEENEEES (Couwd be pukunder channelisadion)

Back Filing

L restaring wetlands =» wolr quality

Benefits: Problems:

L Biodiversily LTime consuming

L BackQiling Jakes L Wait for refit)

Hme buy couwld go L Wait for wet Salsan

fosier with pumping
“>many logistes though



