
CIVIL  ENGINEERING DEPARTMENT

NOORHASLIZAH BINTI  AHMAD ROSLI

DCC50212

TOPIC 1 : INTRODUCTION TO HYDROLOGY

HYDROLOGY

#PoliteknikMerlimau #X4X
#PMMWarriors

e b o o k  -  t o p i c  1



TOPIC 1 :
INTRODUCTION

TO 
HYDROLOGY



L a r a n a ,  I n c .Fi rst  Edi t ion
Fi rst  Pr int  2023  
© Pol i teknik  Mer l imau,2023

Al l  r ights  reserved .  No part  o f  th is  publ icat ion  may be
reproduced,  d is t r ibuted ,  or  t ransmitted in  any  form or
by  any  means ,  inc luding photocopying ,  record ing ,  or
other  e lectronic  or  mechanic  methods ,  wi thout  the
pr ior  wr i t ten  permiss ion of  the  wr i ter ,  except  in  the
case  of  br ie f  quotat ions  embodied in  rev iews  and
speci f ic  other  non-commerc ia l  uses .  

Author  :  Noorhas l izah b int i  Ahmad Ros l i

Publ ished by :  
Pol i teknik  Mer l imau,  
Kementer ian Pendidikan T inggi ,  
77300 Mer l imau,  Melaka
Tel :  06-263  6687
Fax :  06-2636678
https : / /pmm.mypolycc .edu.my/



L a r a n a ,  I n c .

E D I T O R I A L  B O A R D
Managing Editors :  
Pn.  Nurul  Aqi lah  b int i  Johar

Editor :
Pn.  Nora idawat i  b int i  Nordin
Pn.  Haz i lah  b int i  Mohamad

Designer :
Pn.  Noorhas l i zah b int i  Ahmad Ros l i



This  e-book i s  wr i t ten for  s tudents  c iv i l
engineer ing that  tak ing DCC50212
Hydro logy  courses ,  to  ass is t  them in
understanding chapter  topic  one for
introduct ion of  hydro logy .  

Th is  e-book has  one chapters  that  cover
concept  o f  r iver  bas in  and catchment
area ,  hydro logy  cyc le ,  c l imate  change
and ca lcu lat ion  of  water  ba lance .  

Th is  e-book a lso  conta in  worked
examples  and necessary  in format ion
required for  f ina l  examinat ion .

I  would  l ike  to  express  my grat i tude to  a l l
s tudents  and members  who have
contr ibuted in  ensur ing the  compi lat ion  of
th is  e-book poss ib le .  I  a l so  welcome any
suggest ions  f rom readers  to  improve  th is  e-
book in  any  manner .  May  A l lah  b less  us  a l l
on  our  e f fort ,  wi th  mercy  and acceptance .

L a r a n a ,  I n c .PREFACE 

N o o r h a s l i z a h  b i n t i  A h m a d  R o s l i
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L a r a n a ,  I n c .COURSE LEARNING OUTCOME 
UPON COMPLETION OF THIS COURSE,

STUDENTS SHOULD BE ABLE TO:  

CLO1  :  Apply  bas ic  concept  of
appl ied hydrology in  C iv i l
Engineer ing (  C3  ,  PLO1  )  



L a r a n a ,  I n c .COURSE SYLLABUS
TOPIC 1
1 .0  INTRODUCTION TO HYDROLOGY1 .0  INTRODUCTION TO HYDROLOGY   

1 . 1  Expla in  the  concept  of  r iver  bas in  and1 . 1  Expla in  the  concept  of  r iver  bas in  and
catchment  areacatchment  area   

1 .2  Discuss  hydrology cyc le  with  d iagram1 .2  Discuss  hydrology cyc le  with  d iagram   
          1 . 2 . 1  Expla in  the  process  involved in1 .2 . 1  Expla in  the  process  involved in     
                        hydro logic  cyc lehydrologic  cyc le   
                        a .  Evaporat iona .  Evaporat ion   
                        b .  Condensat ionb.  Condensat ion   
                        c .  Prec ip i tat ionc .  Prec ip i tat ion   
                        d .  Sur face  Runof fd .  Sur face  Runof f   
                        e .  In f i l t rat ione .  Inf i l t rat ion   
                        f .  Underground waterf .  Underground water   
                        g .  Intercept iong.  Intercept ion   
                        h .  Transpirat ionh.  Transpirat ion   
                          i .  Evapotranspirat ioni .  Evapotranspirat ion
  
1 .3  Discuss  the  c l imate  change impact  to  the1 .3  Discuss  the  c l imate  change impact  to  the
hydrologica l  cyc lehydrologica l  cyc le   

1 .4  Ca lculate  the  water  ba lance1 .4  Calculate  the  water  ba lance



A branch of  sc ient i f ic
and engineer ing
disc ip l ine  that  deals
with  the  occurrence ,
d ist r ibut ion ,
movement ,  and
propert ies  of  the
waters  of  the  earth .

As  a  branch of  earth
sc ience ,  i t  i s
concerned with  the
water  in  st reams and
lakes ,  ra infa l l  and
snowfal l ,  snow and ice
on the land,  and water
occurr ing below the
earth ’s  sur face  in  the
pores  of  the  so i l  and
rocks .

L a r a n a ,  I n c .WHAT IS THE HYDROLOGY ?

E n g i n e e r i n g  H y d r o l o g y                
K  S u b r a m a n y a  ,  2 0 0 8  



A port ion of  the  earth ’s  sur face
that  co l lects  runof f  and

concentrates  i t  at  i ts  furthest
downstream point ,  known as  the

catchment  out let .

L a r a n a ,  I n c .CATCHMENT AREA

The area  of  land dra in ing into  a
stream or  a  water  course  at  a  g iven

locat ion is  known as  catchment
area .  I t  i s  a lso  ca l led  as  dra inage

area  or  dra inage bas in .  In  USA,  i t  i s
known as  watershed.

Basin  –  used for  large catchment

Watershed –  used for  smal l
catchment  

W H A T  I S  C A T C H M E N T
A R E A ?



A r iver  bas in  i s  the  area  of  land
over  which sur face  run-of f  f lows

via  st reams,  r ivers ,  and lakes  into
the sea .  

L a r a n a ,  I n c .RIVER BASIN

A r iver  bas in  i s  the  port ion of  land
dra ined by  a  r iver  and i ts

t r ibutar ies .  I t  encompasses  a l l  o f
the  land sur face  d issected and

dra ined by  many streams and creeks
that  f low downhi l l  into  one another .

Basins  are  d iv ided into
watersheds ,  or  land areas  that
surround a  smal l ,  r iver  or  lake .  

A  r iver  bas in  dra ins  a l l  o f  the  land
around a  major  r iver .  

A  r iver  bas in  sends  a l l  the  water
that  fa l l s  with in  i t  to  a  centra l

r iver ,  and f rom there  to  the
ocean.  



L a r a n a ,  I n c .SCHEMATIC SKETCH OF CATCHMENT OF

RIVER



A cont inuous  process  of  water
movement  in  var ious  forms,  phases  and
places  between the atmosphere ,  the
land,  and the oceans .
The actual  process  i s  very  complex ,
conta in ing many sub-cyc les  without  any
beginning or  ending.
In  th is  respect ,  we may cons ider  the
oceans  as  the  major  sources  of  water ,
the  atmosphere  as  the  conveyer  of
water ,  and the land as  the  user  of  water .

L a r a n a ,  I n c .HYDROLOGY CYCLE



Process  involved in  hydrologic  cyc le : -

             a .  Evaporat ion 
             b.  Condensat ion 
             c .  Prec ip i tat ion 
             d.  Sur face  Runof f  
             e .  Inf i l t rat ion 
             f .  Underground water  
             g.  Intercept ion 
             h.  Transpirat ion 
             i .  Evapotranspirat ion

L a r a n a ,  I n c .COMPONENTS OF HYDROLOGY CYCLE

DCC50212



L a r a n a ,  I n c .HOW THE HYDROLOGY CYCLE WORKS ?

h t t p s : / / w w w . y o u t u b e . c o m / w a t c h ? v = n c O R P o s D r j I

h t t p s : / / w w w . y o u t u b e . c o m / w a t c h ? v = a l - d o - H G u I k

VIDEO LINK :

https://www.youtube.com/watch?v=ncORPosDrjI
https://www.youtube.com/watch?v=al-do-HGuIk


E v a p o r a t i o n   i s  t h e  p r o c e s s  i n
w h i c h   w a t e r   c h a n g e s  f r o m  a  l i q u i d  t o
a  g a s  o r  v a p o r .
E v a p o r a t i o n  o c c u r s  m a i n l y  a s  f r e e
w a t e r  s u r f a c e  o f  p o n d s ,  l a k e s  a n d
s e a s .
I n c r e a s e  w i t h  t e m p e r a t u r e .
O c e a n s ,  s e a s ,  l a k e s ,  a n d  r i v e r s
p r o v i d e  a b o u t  9 0 %  o f  t h e
a t m o s p h e r i c  m o i s t u r e  t h r o u g h
e v a p o r a t i o n  p r o c e s s ,  w i t h  1 0 %  m o r e
t r o u g h  p l a n t s  t r a n s p i r a t i o n .
T h e  f a c t o r s  a f f e c t i n g  e v a p o r a t i o n  a r e
a i r  a n d  w a t e r   t e m p e r a t u r e ,  r e l a t i v e
h u m i d i t y ,  w i n d  v e l o c i t y ,  s u n s h i n e
a n d  s u r f a c e  a r e a  ( e x p o s e d ) .

L a r a n a ,  I n c .EVAPORATION

h t t p s : / / w w w . y o u t u b e . c o m / w a t c h ? v = n c O R P o s D r j I

L i q u i d

G a s  /  v a p o r

https://www.youtube.com/watch?v=ncORPosDrjI


L a r a n a ,  I n c .CONDENSATION

C o n d e n s a t i o n  i s  t h e  p h a s e  c h a n g e
o f  w a t e r  v a p o r  i n t o  l i q u i d .  
C o o l i n g  t h e  a i r  i s  t h e  m o s t  c o m m o n
w a y  f o r  c o n d e n s a t i o n  t o  o c c u r  a n d
c r e a t e  c l o u d s .  
W h e n  a i r  i s  s a t u r a t e d  w i t h  w a t e r
v a p o r ,  w a t e r  v a p o r  c o n d e n s e s  i n t o
d r o p l e t s  o f  w a t e r ,  f o r m i n g  c l o u d s .
W h e n  t h e  d r o p l e t s  g a i n  e n o u g h
m a s s ,  t h e y  w i l l  f a l l  t o  t h e  g r o u n d  a s
r a i n  o r  s n o w  

h t t p s : / / w w w . y o u t u b e . c o m / w a t c h ? v = n c O R P o s D r j I

G a s  /  v a p o r

L i q u i d

https://www.youtube.com/watch?v=ncORPosDrjI


P r e c i p i t a t i o n  i s  d e f i n e d  a s  t h e
c o n d e n s e d  w a t e r  v a p o r  t h a t  f a l l s  t o
t h e  e a r t h  s u r f a c e  i n  a n y  p h y s i c a l
f o r m .
P r o c e s s  t h a t  o c c u r s  w h e n  a n y  a n d
a l l  f o r m s  o f  w a t e r  p a r t i c l e s  f a l l  f r o m
t h e  a t m o s p h e r e  a n d  r e a c h  t h e
g r o u n d .
T h e  u s u a l  f o r m s  o f   p r e c i p i t a t i o n  a r e
r a i n ,  h a i l ,  f r e e z i n g  r a i n ,  s n o w  o r
s l e e t .  

L a r a n a ,  I n c .PRECIPITATION

h t t p s : / / w w w . y o u t u b e . c o m / w a t c h ? v = n c O R P o s D r j I

r a i n  

f r e e z i n g  r a i n  

h a i l

s n o w  

s l e e t

https://www.youtube.com/watch?v=MI-z2MxQ5nE


I n t e r c e p t i o n  i s  t h e  p r o c e s s  o f
i n t e r r u p t i n g  t h e  m o v e m e n t  o f  w a t e r
i n  t h e  c h a i n  o f  t r a n s p o r t a t i o n
e v e n t s  l e a d i n g  t o  t h e  s t r e a m s .  
I n t e r c e p t i o n  r e f e r s  t o  p r e c i p i t a t i o n
t h a t  d o e s  n o t  r e a c h  t h e  s o i l ,  b u t  i s
i n s t e a d  i n t e r c e p t e d  b y  t h e  l e a v e s
a n d  b r a n c h e s  o f  p l a n t s  a n d  t h e
f o r e s t  f l o o r .  

L a r a n a ,  I n c .INTERCEPTION

h t t p s : / / w w w . y o u t u b e . c o m / w a t c h ? v = n c O R P o s D r j I

w a t e r  d o e s  n o t
r e a c h  t h e  s o i l  

https://www.youtube.com/watch?v=QPMJM1Bh5o0


S u r f a c e  r u n o f f  i s  t h e  w a t e r  f l o w
t h a t  o c c u r s  w h e n  t h e  s o i l  i s
i n f i l t r a t e d  t o  i t s  f u l l  c a p a c i t y  a n d
e x c e s s  w a t e r  f r o m  r a i n ,  m e l t w a t e r ,
o r  o t h e r  s o u r c e s  f l o w s  o v e r  t h e
l a n d .  
S u r f a c e  r u n o f f  i s  p r e c i p i t a t i o n  t h a t
d i d  n o t  g e t  ( i n f i l t r a t e d )  a b s o r b e d
i n t o  t h e  s o i l  o r  d i d  n o t  e v a p o r a t e ,
a n d  t h e r e f o r e ,  m a d e  i t s  w a y  f r o m
t h e  g r o u n d  s u r f a c e  i n t o  p l a c e s  t h a t
w a t e r  i s  c o l l e c t e d .  

SURFACE RUNOFF

h t t p s : / / w w w . y o u t u b e . c o m / w a t c h ? v = n c O R P o s D r j I

s u r f a c e  r u n o f f  

http://en.wikipedia.org/wiki/Soil
http://en.wikipedia.org/wiki/Infiltration_(hydrology)
http://en.wikipedia.org/wiki/Water
http://en.wikipedia.org/wiki/Rain
http://en.wikipedia.org/wiki/Meltwater
https://www.youtube.com/watch?v=MI-z2MxQ5nE


I n f i l t r a t i o n  i s  t h e  p r o c e s s  i n  w h i c h
w a t e r  o n  t h e  g r o u n d  s u r f a c e  e n t e r s
t h e  s o i l .
I n f i l t r a t i o n  r a t e  d e p e n d s  o n  t h e
s o i l ’ s  c h a r a c t e r i s t i c ,  i n t e n s i t y  a n d
d u r a t i o n  o f  r a i n f a l l ,  w e a t h e r ,  i n i t i a l
m o i s t u r e  c o n t e n t ,  v e g e t a l  c o v e r ,
l a n d  u s e ,  e n t r a p p e d  a i r  a n d  d e p t h
o f  t h e  g r o u n d  w a t e r  t a b l e .

L a r a n a ,  I n c .INFILTRATION

h t t p s : / / w w w . y o u t u b e . c o m / w a t c h ? v = n c O R P o s D r j I

w a t e r  e n t e r i n g
t h e  s o i l  a t  t h e
g r o u n d  s u r f a c e

https://www.youtube.com/watch?v=vmo0FRAVgkM


T r a n s p i r a t i o n  i s  t h e  p r o c e s s  i n  w h i c h
w a t e r  l e a v e s  t h e  b o d y  o f  l i v i n g  p l a n t
a n d  r e a c h e s  t h e  a t m o s p h e r e  a s
w a t e r  v a p o u r .  
T h e  p r o c e s s  i n  w h i c h  t h e  w a t e r
v a p o r  e s c a p e s  f r o m  t h e  l i v i n g  p l a n t
l e a v e s  a n d  e n t e r s  t h e  a t m o s p h e r e .
T r a n s p i r a t i o n  i s  e s s e n t i a l l y
e v a p o r a t i o n  o f  w a t e r  f r o m  p l a n t

L a r a n a ,  I n c .TRANSPIRATION

h t t p s : / / w w w . y o u t u b e . c o m / w a t c h ? v = n c O R P o s D r j I

w a t e r  l o s t  f r o m
l e a f  s u r f a c e  b y

t r a n s p i r a t i o n

https://www.youtube.com/watch?v=5jJLfwTkGe8


E v a p o t r a n s p i r a t i o n  i s  t h e  s u m  o f
e v a p o r a t i o n  f r o m  t h e  l a n d  s u r f a c e
p l u s  t r a n s p i r a t i o n  f r o m  p l a n t s .
T h e  t y p i c a l  p l a n t ,  i n c l u d i n g  a n y
f o u n d  i n  a  l a n d s c a p e ,  a b s o r b s  w a t e r
f r o m  t h e  s o i l  t h r o u g h  i t s  r o o t s .
I n  g e n e r a l ,  e v a p o t r a n s p i r a t i o n  i s  t h e
s u m  o f  e v a p o r a t i o n  a n d
t r a n s p i r a t i o n .

   

L a r a n a ,  I n c .EVAPOTRANSPIRATION

h t t p s : / / w w w . y o u t u b e . c o m / w a t c h ? v = n c O R P o s D r j I

w a t e r  a b s o r b e d  b y  r o o t  h a i r s

w a t e r
t r a v e l s

t h r o u g h   
t h e  p l a n t

w a t e r  l o s t  f r o m
l e a f  s u r f a c e  b y

t r a n s p i r a t i o n

e v a p o r a t i o n

https://www.youtube.com/watch?v=L5yrsex1HjQ


G r o u n d w a t e r  i s  f r e s h  w a t e r  ( f r o m
r a i n  o r  m e l t i n g  i c e  a n d  s n o w )  t h a t
s o a k s  i n t o  t h e  s o i l  a n d  i s  s t o r e d  i n
t h e  t i n y  s p a c e s  ( p o r e s )  b e t w e e n
r o c k s  a n d  p a r t i c l e s  o f  s o i l
G r o u n d w a t e r  i s  w a t e r  t h a t  e x i s t s
u n d e r g r o u n d  i n  s a t u r a t e d  z o n e s
b e n e a t h  t h e  l a n d  s u r f a c e .  T h e  u p p e r
s u r f a c e  o f  t h e  s a t u r a t e d  z o n e  i s
c a l l e d  t h e  w a t e r  t a b l e .

   

L a r a n a ,  I n c .GROUND WATER

h t t p s : / / w w w . y o u t u b e . c o m / w a t c h ? v = n c O R P o s D r j I

T h e  m o v e m e n t  o f  g r o u n d w a t e r
h o r i z o n t a l l y  i s  c a l l e d

g r o u n d w a t e r  f l o w .

https://www.youtube.com/watch?v=oNWAerr_xEE
http://www.physicalgeography.net/physgeoglos/g.html#groundwater_flow


S k e t c h  t h e  d i a g r a m  t h a t  i n c l u d e s  t h e
h y d r o l o g y  c y c l e  p r o c e s s  b e l o w :

       a .  E v a p o r a t i o n  
       b .  C o n d e n s a t i o n  
       c .  P r e c i p i t a t i o n  
       d .  S u r f a c e  R u n o f f  
       e .  I n f i l t r a t i o n  
       f .  U n d e r g r o u n d  w a t e r  
       g .  I n t e r c e p t i o n  
       h .  T r a n s p i r a t i o n  
       i .  E v a p o t r a n s p i r a t i o n

   

FORMATIVE ASESSTMENT



The missing SUN!
This student is looking for a place with sun! 

Can you help him find it? 

Can you explain the function of the sun in the

hydrological cycle process?



The Hydrology Cycle
W O R D  S E A R C H

INTERCEPTION EVAPORATIONTRANSPIRATION

PRECIPITATION

Can you find the words hidden in the puzzle?

CONDENSATIONINFILTRATION

R

R

O

C

R

R

N

S

X

P

A

A

H

H

E

O

E

E

P

P

O

O

S

N

R

P

E

E

PS XRB RIR IDO E IO

ED AIA NOO UTA U CS

RT EPE EPM RSS U AH

AN EOL IAS RLY U EY

OA GIW CHA UEN E TO

VE ITZ TIV SEL V IT

AI HSO PNR IOF T TC

AN AAE ENT ALO A PL

TO HNE TSH EOR E IP

IN CAY IYC OEN L OO

OR

NI

N

I

R

T

E

I

O

N

O

A

A

F

N

O

C

R

U

L

U

U

N

N

U

T



C l i m a t e  c h a n g e  i s  t h e  c h a n g e  i n  t h e
a v e r a g e  w e a t h e r  p a t t e r n s  i n  a  r e g i o n
o v e r  a  l o n g  p e r i o d  o f  t i m e .  O n e
c o m p o n e n t  o f  c l i m a t e  c h a n g e  i s
g l o b a l  w a r m i n g ,  t h e  l o n g - t e r m
h e a t i n g  o f  E a r t h  d u e  t o  g r e e n h o u s e
e m i s s i o n s .
C l i m a t e  c h a n g e  h a s  a l s o  b e e n
c o n n e c t e d  w i t h  o t h e r  d a m a g i n g
w e a t h e r  e v e n t s  s u c h  a s  m o r e
f r e q u e n t  a n d  m o r e  i n t e n s e
h u r r i c a n e s ,  f l o o d s ,  d o w n p o u r s ,  a n d
w i n t e r  s t o r m s .
C a u s e s  o f  c l i m a t e  c h a n g e :

     -  G l o b a l  w a r m i n g
     -  R a p i d  i n d u s t r i a l i z a t i o n
     -  E n e r g y  u s e
     -  T r a n s p o r t a t i o n
     -  P o l l u t i o n
     -  D e f o r e s t a t i o n
     -  A g r i c u l t u r a l  p r a c t i c e s
     -  C o n s u m e r  p r a c t i c e s

 

   

CLIMATE CHANGE

h t t p s : / / w w w . y o u t u b e . c o m / w a t c h ? v = n c O R P o s D r j I

https://www.youtube.com/watch?v=oNWAerr_xEE


Ris ing sea  leve l  -  warmer
temperatures  are  heat ing up the

ocean and and making ice  and
glac iers  melt ,  caus ing the sea

level  to  r i se .  Th is  can f lood
coasta l  homes and communit ies .

R is ing temperature  -  warmer
temperatures  are  heat ing up the

wor ld .  As  greenhouse gas
concentrat ions  r i se ,  so  does  the

global  sur face  temperature .   
H igher  temperatures  increase

heat-re lated i l lnesses  and make
working outdoors  more  d i f f icu l t .

Th is  dr ier ,  hotter  c l imate  a lso
creates  condit ions  that  fue l  more

v ic ious  wi ldf i re  seasons—with
f i res  that  spread faster  and burn

longer—putt ing mi l l ions  of
addit ional  l ives  and homes at  r i sk .

F looding -  in  addit ion to  coasta l
f looding caused by  sea  leve l  r i se ,

c l imate  change inf luences  the
factors  that  resul t  in  in land and

urban f looding:  snowmelt  and
heavy  ra in .  

L a r a n a ,  I n c .IMPACT OF CLIMATE CHANGE

https://www.nrdc.org/stories/flooding-and-climate-change-everything-you-need-know


Extreme weather  -  Destruct ive
storms have become more intense

and more  f requent  in  many
regions .  As  temperatures  r i se ,

more  moisture  evaporates ,  which
exacerbates  extreme ra infa l l  and

f looding,  caus ing more
destruct ive  storms.  The f requency

and extent  of  t ropica l  s torms is
a lso  af fected by  the  warming

ocean.  Cyc lones ,  hurr icanes ,  and
typhoons  feed on warm waters  at

the ocean sur face .  Such storms
often destroy  homes and

communit ies ,  caus ing deaths  and
huge economic  losses .  

h t t p s : / / w w w . y o u t u b e . c o m / w a t c h ? v = n c O R P o s D r j I

Increased drought  -  
C l imate  change is  changing water

avai labi l i ty ,  making i t  scarcer  in
more regions .  G lobal  warming

exacerbates  water  shortages  in
a l ready water-st ressed regions

and is  leading to  an increased r isk
of  agr icul tura l  droughts  a f fect ing

crops ,  and ecologica l  droughts
increas ing the vulnerabi l i ty  of

ecosystems.  
 

https://www.youtube.com/watch?v=EuwMB1Dal-4


T e m p e r a t u r e  u p
A c c o r d i n g  t h e  b a n k s ’

r e p o r t ,  “ B e t w e e n  1 9 7 0 -
2 0 1 3 ,  P e n i n s u l a r  M a l a y s i a ,

S a b a h  a n d  S a r a w a k
e x p e r i e n c e d  s u r f a c e  m e a n
t e m p e r a t u r e  i n c r e a s e s  o f
0 . 1 4 - 0 . 2 5 ° C  p e r  d e c a d e .

“ S u r f a c e  m a x i m u m
t e m p e r a t u r e s  i n c r e a s e d  b y

0 . 1 7 - 0 . 2 2 ° C  p e r  d e c a d e
d u r i n g  t h e  s a m e  p e r i o d ,
w h i l e  s u r f a c e  m i n i m u m

t e m p e r a t u r e s  i n c r e a s e d  b y
0 . 2 0 - 0 . 3 2 ° C  p e r  d e c a d e ” .

R a i n  a n d  f l o o d s
I t  a l s o  f o u n d  a n  i n c r e a s e  i n  t h e

n u m b e r  o f  d a y s  c l a s s i f i e d  a s
h e a v y  r a i n f a l l  ( i . e .  d a y s  w i t h

r a i n f a l l  m o r e  t h a n  2 0
m i l l i m e t r e s ) .

T h e  U N - r e p o r t e d  r e s e a r c h  f o u n d
t h a t  t h e  m a x i m u m  a n n u a l

r a i n f a l l  i n t e n s i t y  h a s  i n c r e a s e d
s u b s t a n t i a l l y ,  i . e .  “ t h e  o n e -

h o u r ,  t h r e e - h o u r  a n d  s i x - h o u r
p e r i o d s  o f  r a i n  b e t w e e n  2 0 0 0
a n d  2 0 0 7  h a v e  r i s e n  b y  1 7 % ,
2 9 %  a n d  3 1 % ,  r e s p e c t i v e l y ,

c o m p a r e d  w i t h  t h e  p e r i o d  o f
1 9 7 0 - 1 9 8 0 ” .



D i s c u s s  t h e  c l i m a t e  c h a n g e
i m p a c t  t o  t h e  h y d r o l o g i c a l
c y c l e .

G R O U P  A C T I V I T Y

   C r e a t e  a  m i n d  m a p  
   o n  t h e  c a u s e s  a n d  e f f e c t s  o f   
   c l i m a t e  c h a n g e  r e l a t e d  t o   
   h y d r o l o g i c a l  c y c l e .

     

   

FORMATIVE ASESSTMENT



SAY NO TO PLASTICS

List the things that you can do to reduce climate change on our earth

BUCKET FILLING



T h e  h y d r o l o g i c  e q u a t i o n  i s  s i m p l y
t h e  s t a t e m e n t  o f  t h e  l a w  o f
c o n s e r v a t i o n  o f  m a t t e r  a n d  i s  g i v e n
b y :

   Σ  I n f l o w s  -  Σ  O u t f l o w s  =  ∆ S t o r a g e s

          I  -  O  =  ∆ S
          P  -  ( E T +  I  + R  +  G )  =  ∆ S
          P  -  E T -  I  -  R  -  G  =  ∆ S

W h e r e ,  
  ∆ S  =   c h a n g e  i n  s t o r a g e
     I  =   i n f l o w  ( P )
    O  =  o u t f l o w  ( E T , I , G , R )

                     P  =  P r e c i p i t a t i o n
                     R  =  S u r f a c e  R u n o f f
                     G  =  U n d e r g r o u n d  W a t e r
                      I  =  I n f i l t r a t i o n
                    E T  =  E v a p o t r a n s p i r a t i o n

WATER BALANCE

hydrological cycle
process



T h e  d r a i n a g e  a r e a  o f  t h e  J a m e s  R i v e r  a t
S c o t t s v i l l e ,  V i r g i n i a ,  i s  1 1 8 3 9  k m 2 .  I f  t h e  m e a n
a n n u a l  r u n o f f  i s  d e t e r m i n e d  t o  b e  1 4 4 . 4  m 3 / s
a n d  t h e  a v e r a g e  a n n u a l  r a i n f a l l  i s  1 . 0 8 m ,
e s t i m a t e  t h e  E T  l o s s e s  f o r  t h e  a r e a .  H o w  d o e s
t h i s  c o m p a r e  w i t h  t h e  l a k e  e v a p o r a t i o n  o f  1
m / y r  m e a s u r e d  a t  R i c h m o n d ,  V i r g i n i a ?

       Σ  I n f l o w s  -  Σ  O u t f l o w s  =  ∆ S t o r a g e s
                          I  -  O  =  ∆ S
          P  -  E T -  I  -  R  -  G  =  ∆ S

  

EXAMPLE 1



I n  2  m o n t h s ,  S u n g a i  M e l a k a  i s  p r e d i c t e d  t o
r e c e i v e  a b o u t  3 6 0  m m  r a i n f a l l .  E v a p o r a t i o n
i s  a p p r o x i m a t e l y  8 7  m m  a n d  i n f i l t r a t i o n  t o
s u b  l a y e r  p r e d i c t e d  i s  5 0  m m .  W h a t  i s  t h e
v o l u m e  o f  r u n o f f  i n  m 3  i f  t h e  c a t c h m e n t  a r e a
i s  8 0  k m 2 .

       Σ  I n f l o w s  -  Σ  O u t f l o w s  =  ∆ S t o r a g e s
                          I  -  O  =  ∆ S
          P  -  E T -  I  -  R  -  G  =  ∆ S

  

EXAMPLE 2

change unit 
mm to m



B a s e d  o n  t h e  o b s e r v a t i o n ,  t h e  w a t e r  f l o w
r a t e  t h a t  e n t e r i n g  M a l i m  R e s e r v o i r  i n  a
c e r t a i n  s e a s o n  i s  3 6 0  m 3 / .  I f  o u t f l o w  f r o m
t h e  r e s e r v o i r  i n c l u d i n g  i n f i l t r a t i o n  a n d
e v a p o r a t i o n  l o s e s  i s  2 5 5  m 3 / s .  C a l c u l a t e  t h e
c h a n g e  i n  s t o r a g e  f o r  2 1  d a y s .

       Σ  I n f l o w s  -  Σ  O u t f l o w s  =  ∆ S t o r a g e s
      

  

EXAMPLE 3 

change unit 
m3/s to m3



FORMATIVE ASESSTMENT



FORMATIVE ASESSTMENT



see you next topic
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