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%~:a  Q q Discharge (ems, cfs)

A = C r o s s  s e c t i o n  a r e a  ?JW~%?  (m2, fL2)

v = Velocity (ft./set., m./sec)
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{m5 V = a+bN
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‘IuLiil  v = Velocity flow (ft./set.  Al f@s 1
7

N = @evolution per second

Lm~n'~n~fl a = 0.1 ; b = 2.2

Q = VA

= Discharge (cfs)

Wl5& 5.1 Streamflow measure by Current meter

Distance from Depth of Measuring Revolution Time

stream bank stream depth

(ft) (f-t) (ft) (N) (set)

4 1 0.6 54 1 6

8 ' 3 0.8 60 12

0.2 50 14

4 0.8 65 10

0.2 62 18

‘?

16

20

2 0.6 45 13

0
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i%Il5miU1WMlh  v 'Imutlvlw~7  V = a + b N

sln~~i;~i~uml~mlu~~~~~um~*~~M' 5.1 Tm~~~~u~lmiugnn~iu~n~i~ 9

M"qnn-nu&  1 ft. V = 0.1 + 2.2 x 54/16

= 7.525 ljR/iUl~ (ft./set)

G$mm&  3 ft,

il V i?m 0.8 = 0.1 + 2.2 x 60/12

= 11.1 ljm/%li?

n'l  v ;iqn  0.2 = 0.1 + 2.2 x 50/1k

= 7.956 Ijm/'jWIM"

M”qnnmGn 4 ft.

61 V i+m 0.8 = 0.1 t 2.2 x 65110

= 14.4 lp$ill~

fh v cisn 0.2 = 0.1 + 2.2 x 62118

= 7 .‘676 ~m/%-li;

i+rdn 2 f t .

h v $m 0.6 = 0.1 + 2.2 x 45/13

= 7.714 ?rn/%lG

210 GE 416



I,t----4/----y--  -;
*

4/---+it---4'---+,~---44/---~I~---4/--*I:

SCALE 1 %lJ.

GE416 211



A A =  lxjx42
=2 n151a$?l

q B = +3)4 = 8 n151ql

lac = *c3 + 4) 4 = 14 Fll5l.lYj~

aD = 4 (4 + 2) 4 = 1 2 w151\llpl

AE= $x2x4  =4 Yll51\1lpl

Q q VA

nl5f?lU?UMlFil  Discharge ao;ls?w"  N y'ln 1 'Iun?u"~llan~l3u

n1514  5.2
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--

Dist.from Depth OF

stream bank stream

(Ft.1 (ft.1

Measuring

depth

(ft.).

44 11

aa 33

1 21 2 44

1 61 6 22

2020 00

0.60 . 6 5 45 4

0.80 . 8 6 06 0

0 . 20 . 2 5 05 0

0 . 00 . 0 6 56 5

0 . 20 . 2 6 26 2

0 . 60 . 6 "5"5

1 61 6

1 21 2

1 41 4

1 01 0

1 81 8

1313

N V e l o c i t y

N; Rev. Vra+bN

TilX

3.375 7.525

5 11.1

3.571 7.956

6.5 14.4

3.444 7.676

3.461 7.114

! -

V A a

(mean) (Ft.2) (Q=VA)

Ft./set. (cfs)

7.525 2 15.05

9.520 8 16.224

Il.036 1 4 15'1.532

1.114 1 2 92.568

4

s:p  = 338.374
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+- GAGE HOUSE--I i

BED ROCK

CUT-OFF WALL

WATER LEVEL RECORDER ---.-I

d

FLOAT\
a *

-.._

GE 416 215



Q q CAV . . . . . . . . . . .0

6x&n15::&~  ( C 1 wnaanln"  2 ihm fYi?i

Q q Cd.Cc.AV

216

ii~~quiilWl"i;;~~n~~u"~~  ; Q = (0.625)(8/15)  AV
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&--x-+--x  __I tan+ = $-
; ____-- --___-_I  -------------, I
I I 4

I , x = h tan f

A = $ (2x)h

q x h

.. . A = h2 tan$

q h2 tan 60'

Bernoulli's equation

H =

H = Total head

v2
2z

= Velocity head

p% = Pressure head

z = Elevation head
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. . H = v+z
2g
2

H-Z = v
a3

2
h :G

v2 = 2 gh

. . v J-G-

g = usiAqnun~‘ian  = 9.81

Q = (0.625)(8/15)  h2 .  t a n  60~ jz

= (o.625)(o.533)(1.732l)(h.h294)  h5’2

= (0.625)(4.0892)  h5'2

= 2.5557  h5'2

218

= 2.56 h 2.5
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vm~m5%i%unZSi ; D = 87,900 ~Il514lUm5

Q = 2.56 H5'2

H = Height of water j;Mtix3Ldutum5(m.)

Q = Discharge ihi3u~ihnyfmd~um5/

%liY  (cm.53

VbXhJnl5Mldl  Discharge

ithuunsmu  ; H = 7.4 w. (.074 u.)

Q = 2.56 (0.074)5'2

= 2 56(0  07412(o  074)"2. * .

= 2.=,6(0.074)2/=

= 0.0038 ems.
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9lflhl~l  Discharge 9ia  1 Slau

;5;auun57m ;Q = .003813  ems.

= .0038 x 60 x 60 x 24 x 37

= io,212.739  tp7ffi~umsint&m

(m3/Month)

;1ln Q q HA

220



?k3 9 ( Seasonal distribution of flow ) lll5blWEl4l?ti5~Q~~l
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m~-j?q$  5.3 Average variation of runoff in watershed

month

Jan.

Feb.

War.

Apr.

by.

Jun.

Jul.

Aug.

Sep.

Oct.

NOV.

Dec.

total

'ater  stage

(cm)

7.4

6.6

5.9

5.4

5.1

6.2

6.7

8.7

9.9

9.6

8.3

7.7

T

! k

-

kiter  stage Discharge

Cm. 1 J/ sec.

0.074 0.003813

0.066 0.002254

0.059 0.002156

0.054 0.001731

0.051 0.001498

0.062 0.002440

0.067 0.002963

0.087 0.005694

0.099 0.00876

0.096 0.007289

0.083 0.005078

0.077 0.004204

Discharge

m3/manth

10.212.7 116.1

5.647.6 64.2

5.774.6 65.6

4,486.7 51.0

4,012.2 45.6

6,324.4 71.9

7.936.0 90.2

15,250.a 173.5

22.705.9 258.3

19,522.a 222.1

13.162.1 149.7

11,259.g 128.0

126,295.7 1436.2

HIsight/area

(mm.)

2 2 2 GE 416



Ll53JlN'?aHR:  85 PJa\1~~~ui3ifjl5uli1ln  Baseflow
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?JDJ  Recession curve

nl5umbTnsn5iti  :a n75wnti~~7nnYlvYmu~  (Total flow)

hh:naUn"X  Direct flow 1LR:: Baseflow aanQ7liiu  Direct flow

& Direct runoff LSUli%XJ~ll%J Surface runoff fk Inter-flow

&I Subsurface flow d?U Baseflow  M%I Ground water flow

tlfU~~d3UM"TMR*~$~~a~~~~~a~~ui~~~~u~~"~~~~~~~~*~~~  Iuulm5Galsi%m

;71&  Dry weather flow i;laJsln?us~iia"\lw"7d?u1H~1~R1uRi~~~79iLlfiu

Baseflow Gkw7  9lnfla~i3CLum57.37  5.4 i-iuyi?~u~~uu"7i~u 1,500

~l5l3IUA  ll~~fil  Point  of inflection= 3 $- ?"U i%nl5i~mldn5nsvi

aanlK 3 % &i

2 2 6 GE 416



Time (days) Discharge (ems x 10-4)

1 583

2 621

3 3142

4 1431

5 1300

6 987

7 860

9 792

11 768

13 7 0 0

15 685

4.2.1 ~~nl5n'7MU~~alU~la~aJ~lW  ( Fixed base

length method) lifu%fWttUn Baseflow Danilln  Total flow

Tntro?iTtll?nilifu~~ninun  i~n?sttlnra’insns7~;Svlnunn75  nvjZ

GE 416 221



N = s'?u?Ua"U~ Direct runoff

wpkla

1Qluf;7  N = (15OOP5

= 4.3 5l

l?h A B + B C ~~1i~~~~Tnsnsi~aanlQwu  2 d?u

RlU'&l~nl5 dXlllU?Ja~L&&:llh  Direct flow d'XJdlJ9bt&J Baseflow

228 GE416
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4.2.2  %h5~mlbn5;l (Straight line method)

ih~nn75tttln Baseflow aafmn Total flow 62

h.2.3 %$llLls  ( Variable base method ) ?&I5

tttln~iin~t9diitlu~~~uu7n  ~nucl&nY5$  ~#%15~~im51~ (Adjust curve)

an.3 Baseflow  ‘l~~lliwmdriTn5n57ri  Tnul~~?uunn~5~1%  Point

of inflection t~aml~il?"uZnh54fTu  Point of inflection ?l54ii

?uIn ~~'?n~5~s"uti~~t~un5lri?~d~uuana~m5~n"uttu~ Point of -

inflection 16 Gh75ttunGnY\li
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m.  Ihhtm'diAirT&  A B C ?fl  B' tiiudntHon

(Peak) ?mt&&s"uu~~  ( Adjust curve ) n54l-h Point of

inflection

oanLih  2 mu  ;a aauvurih Direct  runoff d?un’?~tih  Baseflow

.=4x
mJam5ni  Point of inflection

GE 416 ‘* 233



2 3 4 GE 416



Time

(day,month...)

Total flow

(cms,cfs...)

5 8 3  Cum. 580

621 481

3142 542

1431 581

1300 530

901 137

860 810

T
low (Crn3,CfS  . ..I Direc OH (FrnS , c1

44 ..i
71171 1 7pll 2

3 3

140 40

2600 25lL)

850 760

770 425

250 175

50 40

1

. ..)

iii 3

3

30

2000

335

150

75

4 5

Y



I

-
 

/ 
I,,

7
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"Channel storage da Channel detention"

2 4 0 GE 416



3. iln15M'i%kd  2 ii%a

GE 416 2&l
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60

50

4 0

0

10

GE-al6 243



2 4 4 GE 416


