Al 3 gad Litia

Q-Qu'-” J.n.'n.lr
S adl oy | gmlaud! et A i

Run Off and stream Flow Measurement

i —

A WY (V) A deadl B Lea 0 2 sl oY) e
Gl g cpa Y 3t 38l o s sadl sl peatiin o adandl sVl
(5 —aal 3i 8 aalis EDIED sda 0S5 A8 sall oLl 30555 (Inter Flow) il
Ll S coh G0l o8 6580 c 7 a0 V) (38 Gl Ty Ly
Galu (590 i) oans dialall ciaad 13 1708 Uall 2 sl oLl 58w 0 &g
ele YA B goad) Joay ol B8l )Yl Gsb @ (e IS fa
oAl e e S B g G B 8 e sl (385 Llatal Laiy
G ol 18 5 Les Lagran (S (il (3835 am Y (358 (8l (s s
-Direct Run off or surface Run Off slaull sl Sl e ey (38
(Base  saeld (35§ jilie b B0 e O (S Al sl 30 o ey
Gt v e O oS soaal Y A sadl sl (3 oY &l Flow)
(LY e Gl i ssag e Alla 8 s L
ol sk s sl sy GASH (8 il 2 m DI 00 3,
gl 8 03l ey a5 8 (msall Al LGl (Jadll (K0
A alall b i el (385 Aol b o ey B e a5l Qi
b gl ¢ ipall sl dagiu g soly S Janall Gudly (5580 Y Cigas b kel
S A aliall Bl gadl e € o o 13 LB 35l aalid
VY




soaa @y ekl Gl cludd ol Juadl

At A eyl el gl llh €y sl dRiialadl & et oo il
pasala e all Joge gl ¥ (JSAN cAablieall (Fia (Physiographic)
s omall (385 peall g dagia s ol waat G Lala 1) 50y G el

S 3y dnld o lag «ild kel 5 5all (3l Jlae 4058 5 el (353
e e olall (8 1 ety Al bl el AQl Al bkl iy adl
1Ay el (el e 05 4l Baal Bl 30 38 pabdle (5S5 b all
sl sbaall 3 ae e oSl i (382 B

e Al 3 Al L gl iy e el Y S Gl 3
5 oaalh (305 Ll Aiaal 3kl dBhe B Gieal) (ass e el

Factors Affecting Run Off: :giuilt oo 0l Sita Jotgadt — ¥

(05 a5 da gaad) (38 (35 S et Jo cuany Lialaal (8 Uages
Ui s mall ) 5 el (mga DA 0l ang slpall (s el ol
A Gaa dlin 05 S Gige 0 s agall f L eall Giay S anal
2 5l Jaxa ity (5585 Ol (s omall (380 8 5L L saldl 8 janl]
AL oy (Bl 355000 aalin 53 haall dagi) shall el b s
aabiadl Jdlgall e Ve adl cpn 13 (Gasadl B e a ) o g 3 alan)
was—ad Al sl Sadall Jal sall Ol (L il cciual sall A ja o i)
a S8 Gaw 3 5 saall il EDED £ oY paaS gad ab ) pa s i peal)
AV gt S 3l e 5 3 gall el sall Ciliaa i
(Climatic Factors)dsaliall Ja) sall — i

P o Gl e ol ol At Aalial B gall

sﬂ_)__\ﬁj _)l_h.ay‘v J:Ijﬂ_ua HJ_,:I GBJ.AM ‘B-ll:‘-‘i“ 6&34“ - L_\‘.‘h.u_):ll] U.a.‘lhaa (\)

Adalall

YA




gilalt 3 pal) At

PRSP BT/

toaw A sadlas

Dyl o ol oo 8l b Maie Gl da g 58 o i g gt S
SR SN PRI g[S A SO S0 WSV IEVVER S0 N [
S e Al 8 G e s 0 Rabias G50 s S 8 G
Al ) a5 el s Je 5 e dalledl 20 Cua i 582 el
il

iy Bl o LS (38 i et N e e B G jUaal] o g 50
U QUYWAY SRR P PO A S R RO S
B LS 0 Y O oSe s oadl gl 8 o asal

i N iy e dagia s 5 sal ) ae B el ) Al o Laa 1 il
Baall 3 L hadyl 6 Sl LAYl Bael et g3 haall A we Uy % A0
Do 23 LgiShy A gia 0S5 08 5030 O e 0 (e S a8 AL gl
el o WS o sl e S0 il Al JUaaWl dagie 5 e i Gia
Al s L e el oS el e g el gl 8 LIS uilaial)
Gl can oy Jslaay iy el da g ulad i DA el 052
A gl die laall a g el s Bl il e il Jalae ol
S sl gL 5l Jlbis il pasatl e hadl T i b g
Al B g .3

b Sy = ekl i geall 5 el (383 slaS 8 AS el Adialad)
coSladdl slat¥l b AS el dicalally dlie 3hul) 3

Ash 05S oy gael Sl b i 8 jeal e e aga g dlla §

114




el 3325 adddl Qludyh Cluld :eplil Juadt

Ao ul g aalSal Ay Al b hbadd) ddls g6 ) o sy Bas Las
Aoaliad el sal

e A dall eyl

Al Ay gk N Ul Ao el As jy dadi Y Balidl sl
2w 3l ad g aaad Ll LS il e il e il Lgd e sall ol A L
L_J_\u_luhaﬁsﬂ LBSL\Q_‘LC- }_@J\j .‘éJA\}:_“ o;‘hﬁ jAC_"U.I‘_S ‘);I.\.“_IM&H L_)Lu.:;
G Je € aa B S5 ey (ol DA Gaay Al s il 5 gl
o il il
(Physiographic Factors):as jall daidall Jal gt —

o Al el sall capill 138 aat ot o oS A S gl (e a0 2n
FPPS

Uasall gl )

s Jie — 2

RECRIREECRPR-TRn P P
.’L..i pucalf ‘_)&J.‘L 474{.4.&.4

e sl adilly b 5y ahaall Gl 8 aalud il Galad) ol s
i s ie Giamy &ﬂl Q)ﬂl ‘;.xu.\.ﬂ_l Uﬂ_‘.ﬂ il g 3 L}jl)cykh f.J..‘:.qﬂl
LAY el Ul ey 1 sl 3l a5y O ) slate i ea

w};ﬂnmmwu)ﬂ]upm_\m}ALASJ‘L\J@L:J\L&Q_‘:\H?LLJ\S\J"I
O Ak Y a1l G5 e by 0 i o pu Aedudll Balud) 55

YV,




Ailad 4 gal) dveaia

Aol wbal ) a e o Cigw Sl Sl as )l (Time Base) sl ) yas
oy ol Blasa g 8 g pall il (3835 4 52 ol gl
AonS Gl 5% Ledie 3

3l Jadse ae JUnedt i ok jidke OIS 13 e 2l e Gilay
Jainy adll 385 5 e Jebadh S 3 Slaad) S ol a1 B
el T gl i A dga b Gl S Gl pan S T eine (5%
Ghd b Vel g aa A B e L (S sl e L gl e
S il Y s mall Gl dan i b sall ol 3A0 e SIS p5S (3800
sl anas
(Shape of the Basin) (& gadf JSd

comsall J6 8 Wl Ak A B sl ) oliall dad 4 4y o3 Jaedd
JEil e gl g A0 Ll 2 gy pasall IS il L labaidli 8505 UGS
(AN OS5 A5 el S8 85 (il 5 o Joltinnall aa g b juall (il gl

(Form  JSi 1 Jele ga JICEY! cilite JAa0 sale addiadl 5 i) el
Jo—bll W) L pall Jas i sy S jma (535 (B 3ol 4l a5 Factor)
agall (LY S

sed A (7 Al € AkE e 4uld 2 (Axial Length) (s saall J gkl
o A suie G gadl Aalie (55l i pall I gias i pall i ga e Gl
e el s KA Gl il s s (AJY) IS5 sy saall skl
e b () S Jeles a8 cabind oluall L halaadl 55505 K4
Ao aid®ihng dla Al bl il sacld e 8 (Fp) Aad aliad

oD peall 55,3

\RA




el By bl Cludy) Sl 1oall Juedd

s Aag e Jld

i pall (o) 2 dalisall JWEY (A/Y) Jsd

. ]
:} =
¥
-

[ i

iela— 2d,)

ball Jaldall o msadt JSAd Jadaall LN (A/Y) s

YYY




L) 4 gall Aautin

Uasa daals Gl Slalie 6 (MY) JSED 3 e el 45l 8

b suad Jlad dghe Ohgan Jldal 06 Gaitie JS0 Jelae 4l 52 G peall
Jdro 4l S0 Al iy gl £ e Upe Al K Lo i) i
sl Jaal 55 eeal J88 Jelaar Cieall (i ga e b Al L) K

1l

32 LS (B) ((A) s gnagad (0) Adbadil die 4y ki 48l lhbde a2
(Fr=2.5) «(Fr=04) JC 8 Jdas lagls (= ¥ ) o T 7)) JQA0 3 i s
0.15 JlaSes du Slaie jtae dagi wsad ] (i e Guagsl DS Ml e
D Jialedi o8 (B) ipmall (mgalto =t shaell da i s jid Ao Ll el
Walae 8604 = C 3l Jebee (i 8 L3S e i () L <(A) il
P Dl il Jee (Kay . 380 353 lead Ailai

e b 55 ol 0 g 8an) 5 ) 38 2a gyl 8 2 el al ()

e e A3 s 558 as g Y (GG

et sl s elaia (o YT e ()

Y= SN B8 il de “_,/Ju V) = sball 8 sl Aoyl (IV)

T
i
|

i , |
S ; | A 4
| | e I T
1 ! ! T e
| . . ; F,=25 g 1 e gl
‘ i I
! i e g 5 {
b e N
. B - o) VY E e

A Gl s -

VY




8 pamadl L}é.ﬂ_y u;n.]m.d'; sy Slold @ el Jeaddl
:

(A) &b pall (a2 52

-

I a5 ohaslf

P () DS A e
2000 10000

t. = + = 25757.6 = 429.29 A&,
0.12 1.1 '
I a8 5 o)

383 42029 = (1) = (4) el Jagin s

11 af, 5 ebsl
2r=T Al ol Jabaa ol 28 i 5ael8
elall 805 7oAl ) elally syl i g s sladd) dalidd o <t 2y Y
i i ) e bl e g A ) Jpeagl b i g
5 slaall
At A) Al Dby 38 6 olie Adat AT (8 20 = 2 = 0 B die
O b s Sy ote = bl vie Ve g sSe (300 (8 a8 Maie
AV Ayl ddalaall

Cla .
m=——{m'/S
Q 60 { )

G
Sl Jelas = C
S L (m gall dalia = A
Acld falddly e dagiw sad = |

ALLN gl 8 daiia pe donlBll dalaedl Juali

YV



~ 0.4x0.15x4000
360

B e fia 067 =

(A E) JS2 b i g s kil L Ll Jalaaal o Alal Ay

i k=1

g T
T=2x42924% i

U et r

A Uil pagad g bl Sl Blial (Aft) S
(B) i pall (aen
I a8, 5 sbil

3 (1) S AN )

2
000 , 4000 _ _ocociis

0.12 1.1

C

-

i 3 sl
M= 438242929 = haoll s gid a3l 6 il
I A8, 5 gbil

(Af0) JSa Gl b Aaabudl ol Ralis Sl

Vo




ol @y skl QL) clulgd 1 oalill Guad

dadla o 05 S Cigus i peall dabie JS lite > or Al o3a 8 adl s

@A g

x_iL..u__ﬁ Jﬂ_ﬂij.:._z.l:.ﬁfyﬂ_‘uol_\.d\@mw H.J\A_xl_.m\ U.-:.)a_d

A{EQO) +«(CG) el c.__|l_..u:. r-u:\ 4_'1.}3 aaloall oa

|

A gl adlud ) i el Aalue ol (A/0) (S
3882 429.29 = Lkl b s 5 i = —4?010 + —{?i (0

(429.29x 60 x 1.1 - 4000)

~CG= x 0.12=2654.52 fue
EDO 542029 s a1y
0.12

S EDO =429.29 x 0.12 x 60 = 3090.88 _hs
2654.52x 2+ 3090.88x 2

107 x 4% S =A, = % _jhadd dalull
S 229816 x 107 = aa e 50229816 x 107 =
CIA - . !
0 T

= (.4 (215)( 9816x10%) )\

A [ ceSa e 0,383 =

(A7) & ase B Cieall sl kil A il el

\RA




Ll 5 galt Lusia

A

F’ - = 5
L 2020 L =T9508
T i

S

B il gl s sl lukadilf (A/7) Jed
(Elevation Of Basin) > #4701

gl ¥ B il S agefay e il g 55 colpall a3 3 1l Aa 0 )

Ao Al Aends aipad (Sa piagad) P dan il (s L6 das g
Voo e B Y Le e Jgeantl Ay st slad <3 planl I el A gl
g L Y1l sl L€ vie gl Y1 dawfie s el gl da e kel
dale s oo %0 aiy 0T pli Y1 aily 4y 0 e A1 (Median) Jaw Y]
(Hypsometric g & ¥ ud iate add i ddle Jseand] “Say gW 5 i g8 oyl
oy s Hale sd 3 Ll p oY) ad o gl N A0S aie Curve)
Al Al e amtall iy e Jgeantl Lol Y Al (358 el
e A e gy o a i L halid) et e el dalid Ay S
e b msad Claled sl o Losede clalual Gl e JS 2 5]
b€ iy of oK) B sl gl Y e qad s Mae 4l Vs B U e
%o o Jall g le YAV O R () Sl gl A gaad
b V1 gl N1 L (Median) Jaw ¥ g W) aey o el jsadi e ISl
oo o Allad o3s 6 e il gl Y1 Bl WYY e S Mhee e,

Yae

Em = 5D Aslaall ke

YvY




G 335y akd qledyl Cluld el Juedl

LTS

.uannuj.m.\‘l EUIIJY\ (‘s_\.u= Em
WS e s o dabuddl =

500X y ! - T i '

n e

400 -

™. 215.0 = Jaw i gl N

o
‘ T i
200 = ,
i i
| | g
!

|
100 - l \

Lm_«_.__va . _*»_A,,_.J‘-,__ H ____‘____.1"

20 40 G0 80 100

Sleld Y Gt S el dus

EUE Y (B | Aatal el (AfY) Jo

( Slope of Drainage Basin) i pfl 12253  Lia
dj_sda.;”d\djém_;d\%gjﬁ Jﬂ‘_”l\wh“jﬁu_}u—ﬁ“ UAPJ_\.Q
Sl lbad (<G e iy aild SUN L 5 a4 el < 5y Y

Ay A kil ade Jpasll (Sa G sadl b da e 38010 55 35 Sl
A gudie Jual 3 1D U 9IS ) G el A 8 galall Aday AT o
S=D/W

VYA




il 3 ) galt Auaia

GoaS) il A D

o il sl sl A W

Loal o S a8 AN (o) Asbaell dendy e Jpeandl By Jaws el (la jall
Ab il Jaghsll G (D) LSl Jsb e (Midway) da gl

ST g s ARl W 5l s ade Jasdl Yaie 2 (8) Jeall dau g
o e i Aaliadl 2y

Da, D a,. D a, Dan
S= + — =+t
W, A W, A W, A WnA

i
(AJA) Jed o gkl K (Jghall =
Cipa s W;;’.E.{/l_/,—" - =T Eow=all

5 a0 By ¢ Y o g el (o Jalaia (AA) S

VYA




ol (B0 ekl cledy) Cluld el Juadl
gl dngife )
O AL el e S Al 5 el S s il plu Al Ay sl
2oal ol Al (6K i cpeadtlh Al dali Gl alans da e (s
S me l Alls B leas Y s eall B0 b gie e 0l Al
i ) ‘3\__I‘}3 3 A ;Cdjli u_“ ‘L..a_).a.n EERPRPAIGITILS L}J QSJJ J.Ll.oh .‘::ljﬂ.u JS.-L
GBS b ol puelll Bl Copeall g g g die BSYY S e Ba p aaly )
S 5% Sy A B 5 A

le s ey 7o g S el AL A ja s Ui ) 50 (B35
i ga ) oliall (1
(Drainage Net In the Basin) (<& (_,J od ) 405

JS8 i pall aga DA apdall (5 el ol 58 Gl 0 S gl g e as
Gsb @l 058 M Aaluall (358 Uil o< a8 sl ol 3%l <y L (9)
228 & (Peak Flow) Gl 355 die i Lay 7 Al tic de ey S5y g V!
055 o Jeay it oy ad Al ddeea sl dus i o 5S0 RS

l" -

s el ABES (g laall Al e Cieall UG dpali gae o SSall S
B AN N P ST I FEIE-CEVI IS JUAIPRE SO [ 1S
b e 285 Aol g g a8 JEIL a5 ledat A a5 ) L At )l
A

O a3 g asl R S ama o 6 ) sad (B8 sl 3
il g5 gl O il e g olaal Lt Sy g i el 0 S (A/9)
S A 60 Bl El Jaa 5 ehs il ol g Als S Bl G jean (First order)
(250 Aol o gl

YA




Llat 3 gadl dusia

(S e g laad et g G Gl o) i s Al g el
(3) S8 3 e sall ol (5 el A Gl (5 Lila A a5 S

AN




J.)?"d\ dé-\:lj u:shun.“ @L:uuu'\;'l ;ILuiL_’é ‘.Q,qm\ Ml

(Stream Density) (s_sall 48US

e S S (A gl) Aalaial y b jemall s laall 230y i el g el AUS
d_)..al\ s lad L{u.l_m.o\_Lu:\iLg):th\ YIS Tala

(Drainage Density) i ual] 4808

(A sl) dadatiall (s lall g 3 pmedl (5 baadl sk gl il i pall B80S
L Y 358 38 Jsh ae Lo oA by peall Babie aa e
v peall a8l e bl Gans 86 cpeall 28BS

IS 8 55 s ae AN D L gee Bl 068 A sl lalid)
il sae 6% sala Jpell (580 Zua lall (Bhaliall 8 Ly 5 jeae 5 e
iy Al Agaidll b iy M K Sl of ekl e B S5 el
Aty el plasad Jiall Sas e e Gl ey SN 3 101 008
i_eall
sl 8 el il g 4yl £ g

oy A Al pl A e i Jus o B e cenda ale B A g g
Aaal 1A A ) S G s Y @) paa e S
B sl

Pl gl ()68 fndall Jal gall Jady (5 a0 o) A QL (e dalisd
o 8 g Al L SN B Y1 e AUIS A5k B eLall (e 5 S 4
e U b b s Maie SLGT RN ve 78S 8 sl Al Sl
S g s oaall g (I (n V) (358 B0 JSA b de ey o ey (i Y
ol g el a1 g 38l e s

YAY



5\-_I:ILQ.'|'| .U'I_gdn din

(Stream Flow Measurement) :§ adl ghad bulid ¥

Al aadl 5 V) s aad Juhatl DA e daild) o)) fuei Sile 5 i

Sl ol s el GBS e Kby (385 DUl g bl e 5K

aSl el g sl saa g e ekl NA G0 ol s 4l S

Gibiae il g cal 2V LY 058 a6 @il ol b Al

Y LU_AM

shal f dael L€ sas gl ae el sl Al Ay A s (V)
NP FON BT P PRCT PP, S VR PUUI0.1\ - % R SEP I\ (R N
Lol e

(Gauge ~ o _paill g ] o a8e oLSh Lgaaan 2 b S5 Gl ol
LﬁJJJ*-'aJ‘ s o SUIE QT Jee 2 aa . Uk S e (5 el Discharge)
Sl Rl 8y i a3k ol 3 o g e sl A
S D (e ebiall e LAl e el Ll st e i
sl i) S A e e 36 Lo an ) B i) e e
A sl e e ) b el a5 o gl e 3 gl i
(Location of Gauging Station) whadl! Uaau: jlae — £

RN I POUS- YOV N TR PNV R JRCH I %0 RO JF 1
O3S o e e bl o o ey sl O oa L) b el (Gauge site)
Jy.a_-.ﬂ | PREET L_i}..u.ml\ JB l_‘:l ;‘) ads L)ALEJ‘ ilaa g J‘)L*.. ‘LISP.H a‘u.aj'i Lgﬁ.ﬁ.i

YAY




el @haiy el Gl Gluld (Galh Juadl
S (V-Noleh) Vi a S0 e ddle 398 Caal g eipuatl Jis e
L e A Jlas 58

Aar W a bie 2 ie awag o cang Aley s sl S o ey S
A Sl 5y o Gy A s aSa aSaill adais . (Control  section)
Gl Al Gk Caaall sl S aial olad B L 8 Al il
B 3 (z sl i el iz el 05

(Back water 2dl 35 yall sbiall Jgemg (3 uladll adge UlSe it Jindall e
T JRC It 119 Jind s Reach of a Dam)

5 el Al ) S nd e e A (8 alile auing py 81 L
=il e sl 84 Ll D sl S5 (Straight Reach of The stream)
A el Ll Pl pea e gy Al cin sl (il Sidaa
el ol s (Piers of Bridges) sl i . elicall Sanll el 4 i
il LB e el il L Syl a0 e e
Ao cJllia gl DA e peatll s S5 Ll Jsea st dendl e 055
it SVLEC Yl aame el ahile (5% O cny (A pd e
Al e s gal
(Instruments for Measuring Stage) :es pusiald ouladd] 55@?-“ -0
VS il Sy o puatell L 8 gl
(s ool &g el D e -
.(Electrical sensors) 4 S8 lulaall 5§ sl Jesd o) A gad) Y
bl et A saiall aplie -V
(Aol (i) Janal Tae plaaiuly Geedl Dlias —¢
o gliall Tae ) Al alasiuly Sealt Slubua -0

YAE




Gilal) 2l padl Aadin

Sl 3 B padl el e e elasiad SV £ 51 008 O e
P Y il A oda g L Ac il Giliiay sl g g e Y
(Manual Staff Gauges) : 4 gl (asldd) uewlie

ikt ol o daia Oy Cedliall sk vie Jieall Ll e Ll a
O 2aly gadld G aae Al 6L se 0588 D S O ey il
idbae SU e g bl desr o b bl 8 ol Jal je JS Adass
L e W s oS il (A ) IS adaball s e cleld )
s bl 5 Zea il O Cum dag )3 5ol s e = (Inclined  staff)
ol e Barme GBS a0 ) cang o guall Adiindl AaaSlal L N Gl
ol 1A 3T ails Ll Alla 8 LS Ao ey woaeiall i vie oS
A tyan (s e el it 2 sy AL Gl DA Ulal e Jaaa
OV 8 W Cgan g AL AR I b 5 A Jemad cSaal e S Y Ledie Ulaal
olsall Sl mluall 8 lgie duagll B landl 550 wledle ol Saie (Ll
st Sl ad s Fie gl Ay 35 Dlele (B (il 55 e & gl

bl G gaia

L

Qb adea Liiad i gad (AfY ) U2

YAD




Goaall Ghaig bl Sl bl il Jadl)
SEY £ i o bl 5 jgal
sihall L il fase e e g olal cuslicd el V) a8 5

(counter — u_)‘y ﬁjaﬁﬂw&u\y@du L@_\mﬁjawmc_ku;‘s?@:\:\
ol uwwﬁawwbﬁtﬁuw“/n) s L weight)

i
iy
i

T g'i.wa.m- JON RN A
LE E : : T_
A C
: i

[N 1 S—

. *
S

T o
1

R

S all i B plall oo g Jaw Liial) 3 gad (A/VY) S

s ) 2 Al e s Jlae o AR Gl Cilhae Ala 8
b Al g e el o Aaa Lale b il £ g0 e olaall i
a8 el 58 AU el Al g1 s aally Qs — (Stilling well) b _slas
e el 34 Ay 2 daeead adad Bla 3 a3y a0 e
] Al Aans (S gl g s gl it 5l e ol
2 e AV Gl digd eus (ol Sl e
AT




dglall 5 gall Ausais

(Bubble Gange)4eldill ulida

i Ay ekl le Jenyy cogetall AT 0 Jaie 2 30l e
HonJL\hMJM:JLL“LI“LM\ ;lﬁjl ji _)L:JI

ad s ol R L A el p B e e g gall L)
b U gl LBy DU S Jadeal ) il b 8 e lelid 21 AL
2ol o Alla S L(Escape Orifice) 7 s Al da% sie olall Sl ol
cliia maa 5 3 e SN daas d celall e il $a0a e Lo daill
AT e AL g gl b graall 3L G L el Gasuaia g B il
iy haiiall 8l 13s AV B el gl dakia 8 a0 sy ald cqunlidl
b his (P =Y H) el shhi i B alead tSaygdaainll ulie ddand o 4l
bl s Bl e 1A s Relial) sae L(A/VY) IS 3 s e auiil
o LS ol 3 AT Wit b 55 lee S A8 Ll Y ga g alladl S
S e gl g g e ol Jie 4Ty il g g e o seriall Jase Alla
NRENVEPUIER ) L V) 4 R T S Rl I PV KT PR 51 g O U BN

Bany

YAY




& el éé.fu b Gl Gl :oalil Jaadl

o

% Q\ 2
/' "
1R o
l,\\
N o

| %\‘};:Br —— ’E
o Ay EECE N ou

(b)
Jill b
S
el daa Baay
e dl gyl

P

AclBil Lulda Jawus i giy s LAY grigad (A/YY) Jsd

- (Discharge Measurement) «i padd gulad —

S 3kl o (gl el b oSy
Acliuall f dpagdall Jaal i Jadzad (V)
Aaalh Jlea) uld (Y)

sl — Jeadl 43550 (T)

YAA



Al 3 galt Acatia
daladl — Ze ol 43 b (€)
R R (o)
gl el g St B 521 ke
raeliall of dmpdal] aalf S ldidf afudind — f

O S TTCH I RSN Y PR WA [ WA PRVPS NCE WA PN (R PR EQu
Mvie Cd\ (Flume — Sl ala Lg_):.m) el Gan sell Gasad) j.iu «(Notches)
od Sl LAl AT (e s (e 028 DA S G5 Ll it o8
—3 Sl Sally D caeatl) 8 (Broad crested weir) A el Aadll las ddia
Ayl

Q - CLH:WE

[GIEEN

el Aadl Jsh = 1

el oLl i agee Jsh = H

(Rl Jland G ade Jgemall f) el Jelaa = C

Fin ediia g Ganad dalie Ulal oS0l 83 Gl 80 5 jagd) el
I s At el Gl Aol e el B s Cogllad) 058
COSls b peall AL g laall Alls 8 L gaae adail 13 e o elually
et N s b aall Giea W) Gl g€ Llal aaiis a8 sl Sliagia
Satll e 8l clalae aaatis clie Yy 0 al Alaladl Al (5 el Lidlly
Sl 5l A e Liie s» {Control Meter) (el dlae (s puaill | ull
LaglS gl m all it g pnall 18 18l Geadl o Jgemnll 4 g g3
— e Wy A Ua g el Beadl (R el AN sxa0 2 el
Jie gl ulad s il e A8kl Wit (Say o el Cluad 28 jhall b0
Al 8 LS o aule oSat s aa g Y Cupn Ll 2 Y Gl Cialae
A A e
YA]




gl @y abull Ol Clald 1 ail Ladl)

(Measurement of Total Volumes) 41 r:LbS’f bd —o

At 2y (Flume) lasdl jeluall oLl 5 e 5 Gpeadl D el
Jea e 8 e Uegade leaY) aaadl Lt aaadt Gl 3
JS ol panio e el i Lot Sy Al s . 8
pmiall Jos cpnall aglie A 3 iy sl anins obedd Jalall 5yl
—Sas (Area ~ Capacity Curve) dabudl — Z8lall inie g oogaiall Joaudll i g
UTEEC I SV PO IVC
(Slope — Area Method) daluwad — fudll & b —a

Adgpaall A gliall dalas Aadiul Ao pudl Jas e Clia e A3kl o2
cveipeaill o Jgeasll clg.ull dabisell Jaw gie & 42 ma & (Chezor Manning)
A Ball bad e aliall 450l Jalas A8 jea ) 2liad iy Le Aldlas alasild
ke g hie 5 s a8 1Y SN Gar LS5 ned kil —aa,
Zes Jrad 5 sboall A8l Jas oo 8 B p ity Gl Caa 3l 3L i

(V-}‘L)S_);ﬂ adldal A b dagd ullﬁ el o fie QJ e sl NETTRER: SV DA
2g

Ot GAN ((Reach) oLl Sl &l JS die oLl oo g6 )1 ) Lemilial oy
Bl b= 0l hal G g daag ol Gl Jsb e Gagaia aill ol
«(Energy Gradient line)

sl ) Al Jslaadl e i Lod A5 gdad) alae (pred oSy

AV A3 skl st Sy (e peaill 5550 lad (n) (e
el Sl a5 ST puel il Chialy A5 pned) Skl Jhe a8 s
gl W B sl Daa alxiel Lelal) mda g 165 ) Qe L § Naie 2y (n)
cJsa aa N ARA 558 A b Ll (n) Aed daag Cage clagll DA

14,




el 3 gad) aia

ool 1 ey e o iy Ul adsal 5 4l S Cigu ol i
ol of S Gy adadall da g AN (g1 g Bl s DS

(Slope — Area) 4alwwad — Lol 4d) b

e A8y el ladall e Gl 5550 Sl At s 3an 3 3l 8
Tl 38 ) il afioes b slaal S i JS 5 Y S (L oloadl 28
pig Gl ol B a8 ga die ahafall Dlalie 1658 jae Jge Aol 5 Sldle
LS s r gl bl Gl e gie et N Syl L dey LoD
e dans e et Sy gl ol 8 SLYT il die 35 il SLal e
Aibeall Aland 5 Aaiil B DA dangie dad g e (Lily) Gladasd L) b

(Simplified slope — Area Method) 4bwial) — dalwcalf — Lol 44,k

(n) 45580 Jabaad Analiall dall sl gl gt b Aalinadl = Jpall iyl b

win ) Aase 35l 08 98 (Riggs) o oS3y L AT ) pasd el

Ll b ey 5L B pa (e 3a s da el e (n) ia) 3 A3

el 5 5580 Jelaa i (g A (Sar ot g Sanhall gl &

g il o Gl 5 ((R) Syl Sl Caaly Adag e daluall oY 1k
VIS S S i Le Aalae 8 o(n) St
Q=C A" s

el C._Lu.u J_.’l.»..; =385
:35Y) A8l (Riggs) 7 A Al Sl ol e

Log Q=0.191 + 1.33 Log A + 0.05 Logs — 0.036 (Logs)*

'Q-?_)“M sl A Al j calall adl=Q

Y4




el (3B0g bl bl Glald ol Juail
e LS Bl — il Bl 5 (e 8 et gl o3

e SIS SIS (g el e S 5 (33 Lo Akl A
' 55 yall

(Velocity - Area Method) dalwall — de_judf 44, b —

pbiad Aale o da i Gl o osaall Dol et 5 ARl sda 6
JHall B e e (Pitot tube) st sl Band g5 Ll o Ge i e sl
St ol o G Ae Gl AT Shea T Jal gl ((Current Meter)
NPV P S P e SR JICH P R PRUINEL ] R 5 VRGP g O
ol Lol a5 50 g Adle pulad o Sl sadl 88l el e
(Aith 5ol gl Bl 8) Aala el g aladnud (Say . geadl aal gl e
Al gl 4 i 5 A el e R e Adlall 5 gl el e ) (bl
Ae sl ol a g s ama (5 g (53 seall 4 dan il Do gl Rl o s
2 055 Y Ledie Ll o sl Al el 33) jda L el adied B gall Jaladl
O3S0 Lea e (Current Meter) il 4o ju (b ddaud 5 4o jull (ul8 SQY]
| gl el
g—by fim ns Sl B Aoyl ey LD A2 g el A2l
el Aals 22ty il Sy Adaw il Aol L5 gmall B uld S

Y

{Current Meter) : il 46w  ulida

e il Lasid €Y Slead sl Be e el

Sl jsmally Sl Laa s = Ll Ao pu il 5 5ea e io s aa p
LAY sl Skl

.(A/n‘)

Y4y




%ﬂu‘ JJ‘JA.“ IR

sk A
S Jpay L‘Q//
e y
. s B
- %/ -4’//
o y
”‘r:r*-/ \
S '

Cpealh 6
Jeill st paad N gaall Jakaiea (AfV¥) Jei

grgandl onadl e @S yal (Cups) o &Y cgagendl sl g ogi S
Sl sl sae ey ol aadl A1 el LS e Aaall sl Jady B (5 e B
ikl Sl 58 e st o e o 5SY) 550 By S
A0 de ju i Jish s A A0 5eS A S el M i
:L:;ﬁf\tjﬂ'-wd_)ﬁl\&cyﬁkd&cé
V=a+bn

@l o e =n
Y4y




s ol 3y padaad) ol Cilul :oellll Juadl

s—i (zero sounding) Jia Sl i gell GSH die Aol L8 2y

Jse iy 0n Aeadl Ael (5 laal Alla 3 L (AV£) JSE (Verticals) g
J“‘J” Jehll e (Velocity sounding) de padl <l (Sl aae

slall il el gl 0

bl ¥l il

dalucall ~ ac yult db B cland ) adaiil balaia (A/V ) J8

(Computation of The Mean Velocity) :4e jodl Lo gia calean

S Bl sl ) pedialy oy ol BB 5a 28 giSal Sl 4 3N
b LSl K0y O Al Dlay 553 ae Gl Cshuaddl Ganll de ]
Aapaia Alae o Jgeandl (Sl (e b 438 (Laminar) (5061 il dlia
o oAl (Y AkE e IS i 8 5 o haaddl GAa e sl 550
Ll

gy (3 yh skl o8 il

AV Sl Jae 2 de pull s Ao ddiall Ll Al jy e

Ao W o gied am cajE 8 el i (0.61) (5 e 2o Ac (V)

e I g

Y4a¢




Ailall 3 pall diais
rie 53 aladl el daw e 0l i 2 Al 3as gl de pudl (Y)
cnl I e ) dangid v =dandl Jiud (0.84) (0.24)

(1.2) L@ o ddagiall A sl Y de e el G Le Bl (T)

e el Lol e B 8 22 B jealll ey G.uu" Al a5l

S Aan gl Ao pudl 8 () ulia 8] R Cglhadl 055, Lexie
LS L

sia il (A Galeall Clia g Al ) e ol g Sinie a6 A
g 3l sl G ol 6 o g G0 A Saadl o de guia dalial
v el daad o g 30 Aalis 8 Ly i dic

Op—t DD Y ag gl S A8 ) dslall vie Uglhae )5S 38 agall 1

(Determination of The Flow Area) :, #8942 dalua [ mtd

Al (D Vg e f et ) O Al 8 S g el Blls
T A8 el L o) goca Bacliney aliall (lndiiall gl Sy 8 adalall el A
dsalsd 2o Lgipad 2y il ¢ 18 Sieldl )l (apial s Dumpy  Level {4 58k)
JY ol alaiaS o2al Bvie By adaiall 138 fie la S Cay pail A g i Baadic
Bl Yl Gt Ay Mo Uy i Bl Gad sl OIS 1Y (085 i Jac
bl Gy by S 8 el (MSe S 2ie (Sounding) & seally
(Suspension  (3—ad o & (wading) Lo g3l Aaud g A Gaall Ll
O s Al 817501, Y e o8 (5 paall 3 cile pudl 35S0 Lavie 135 (Rads)
(Wadable) 4 (s 330 S s jaall 06 oy e aaly in Glec¥l (555
o gl Gdale pully g g feoasly oo i A Bl iy

(3 il (Sounding Rods) 45 geal) ylocasll P 4dl8 AEY & pe Y)Y

Ydo




Sl gy prabedh Gyt Gl : el Juadl
Sy «(Cable -~ Way) (@l abl) 081 saiaad LS B aadtiy Lol
.Ju Aoy, 5 ;08 e uy ‘:5'3.!'! slall 3ec Wlal (Sounding  Weight) <o guall
sae by (5 ol 8 el Jael i iy g el (80 Gl Uy Ll
.(Echo Sounder) O sall s2a g

e Geadl el ik (VE) JSG G b el () 5 aad (e i Ay
ablidl s o Gl 83 8 e dle dapn Jo Jpand dpaal 3la b e
p—hiall DL a8 Sy apeall Jlaad e %oV e e m Y ooy a8 dae
e 8 pdalad B g Vi o i
il Al a6 b 4l Sl Ala 3 LS e il gyl il Alla 2
Galed — a3y 0
s aall (05 clold! (GdTY Gk — b

Dilution Methods of stream Flow Measurements

LL!L-\)SAJD‘L—\S:L" L;‘J-j—“n'“ _'La_ls‘ :U__).!.AQSAJY t}_!,}LL'_I.a.J:x:L;.u\ u}a:j]\ Ca‘)j:l
—2 A glae 42K (Soluable Indicators) lie phje Cis o Adaddl 4l
A olie 55€0w Adbine (8L e Lo Jpemall 5 3 Gl S o e
sk Lgie g Aaludl ~ Aol 35k Jie Caadll Gk L3050 Jaes g Lo
el W dae Jo daaill e 13

Ja el Ay gy falial il Ay sk — CadsTl Gl il b s Ll
' HlagalS 7 58 g L iall il

Y41




:LJJLA” JJ\}J'I PR
(Sudden Injection Method) aldall (Badl 4% b (V)

Sl (V) aaadly (Tracer) el (e 28 2Ll 2 34 )l 238 4

Al i dane v e WY S aill e dnl alid) p il el B (C))
Bl S ALY alagY atiall ddans S 2a )y S il st Sliad
(1) SOV s Ay jle 5% Baie (M) aginal A1S g asitall S
Sl LAl daae v (agiall) i) dlaad Sl Gl Jay Jd 2 g
OS5 el D (8 Bvie ddaaddl o3l iEall IS 5 5e 2y BN 5 (1)

Ly

Q j (C, —=C,).dt

Ly

Sl B S 5=
AL (Vo) JSi Ll 58 5 el =

12
OV, =Q [ (€, - Cyt
11

o CM M

L t
[ic,-cpar e, =cyar

S i

‘[lumu sie ppalad ciali
G

Clisad 3al dhae sie € 0

S

Co

",

AN

\

(1) gl
akiital) ciadl Al (A/Y 2) JSi
yav




sl 3855 akadl Qludyi Sl 1ol Juadd
ol Janallys pateall il Ay s
Continuous and constant Rate Injection Method:
e (g) il il (C) psbedl 58 50 R gl ha s
A Jame (A/VT) S5 el Adai U aat b g sall il 2al e
A9C:1 +Q.Ce) (ssboy LEAYT dilie o0 M 08l oy a2ie g3l

[T

el Gt = Q

el sl b il G 58 = C

(Q+p)C] s sl Adlus a0 Al & b odie (M Jaedll
coeball adai die 58 Al = Gy Jua

S Sy ald cabsiall e Gl S e el Sl WISl Ggn i i
G+ QG =(Q +q) G
C, -,

=1 2 |
Q C:-Cog 3

A s gn LS palid) aal e Alabi s jliel S Bl Jaedl (sl
oSy oT) oS Nl ¥l e Jpeandl Ay s 8 A (1) JSAD
AT+ Tp) = Shgbse JB1 Jo (5% O cns il 8538

BN B S8 Tp L

(Q) s soaal A Gpailly abidl e 38 50 baugie o (C) S 1Y
o) A 5 (M) A Al 8 Maie

LX)

M:QJ’Edr

0

YAA




ailall 2 gall diaia

G B 5% o o (L) eliad 3a) Ak LAl s Rl
ol pe JeSH dalaldl LA.:: J sl

s hnel sale e 388 aa gy Y A (ia iy L ,SY Bl (i phall SIS 3
o Jo AT S
29 T e
- W
RS S S t
At J
i i n

S

g

: } sl g
| v
| l
i () (u) (m) 2 !—_' {(n) \
o \f 7 * I
__1 \ : ‘
Cm ,_____/ M, \' N
s N NN ' \,
V4 N S \

1J Aty ‘ (£) 8 gh o T
_,é‘- n -

s

Jsall g padeaall ciadt Jora (Af1Y) JS&

ol 8 L Gl Lot Y5 5 il 5k 5 G e (3l

ol sl 5 o sl gl JSG N 03 Leluall b gl g (b)) Al
o O Sy Lgild e as ORI Gl Aot sie = aaaal S5 ad
ey A a3 dll ol Aplall A o el 8 %0 + s Ay Sl )
Gkl b Anlae! i o Jpasl g aadl GO LAY 6 b sk
aledl s i €Y1y sale aasiuall Jlaall 6 led) Glilee d dle i
b Rl ol Sl (e sale aadtidll g g geall Zuag S sls mlay sgalall

i ?ﬁjyaﬂj YA ._m.l'\'l

144




Goaah @y ahul Gl Gl 1l Juadl
(Other Methods) s 3/ (b — 4
() o) 338 gt D 3
Maguetic Induction and ultrasonic Methods:

PR PRE N SV BT P R DS KRR SV
S A (348 gkl g cndalindl Sl 45 jla Lea g (Ad plSaD il gl
‘;l‘u}“&d\ b gl JPLRPEPAREGY O g aslaall o gl 2 Legelaninl 5 Ot all
Al T S e

a3 o Al (Induction current) a5 (Wl e axiie G\;h”r 4% all
sl oo Al oda 8 Jagall) o nbline Jlae jie 2 4S8 Jease & 25 2
el adais JS 1Y Jia galt Ao ju pe A gk ABe oAb eSy LAY (g8
a3 e Jgeantl b o oS U G g Gl g8 5e i Ueglas
52

il aal e A gl (36 el (e A Jlf A R A 3
PRSI IS PPN UV U IS A S LR T IRSERRS I IEC D PN
SR RS RPN LI P TS AV IEE RS PREL R RS LG U PR
-y «s s (Frequencey Shift or Time Difference) < gl (3 8 PRI
ol g Ae )
(Gague Discharge Curves) «i_paill (uld Cliais

5 b ol s s s G pae A 5 ) g

<l a5 (Gauge Heights) psbll Sleld | and 028 elall Dl s . Al
i i 53 il e peanl L i Ao ol ¢S AL
< gaiall Siay 53 (Station Rating Curve) ddasali (5 posill  Jsiall PRSI
Sl Jeed e 03y il s s (AYY) U2 el Al

\E



;L.;.‘an-“ 3 b gald Audia

e Ol a5 (sl ) gh e Bel iy Alaben (5mall b il
R Gpeiall — Al isie (e iledl
i) l) Orme iy v e ismite G AN plany sl 1 e
Opne adga dic el o paial) AL el i) 1 30l A8
Galud eyl

S T el —_—
s_n‘y.aﬂl uM’MCJw(A/\V) Jed

(Velocity Area Station) daluddl do ) Alan g

i (7) il (¥) o853 (1) e ld s 5ins Galiaal Gl Bans

L mld




Sl giadg el L) Sl d ol Laadl)

Ot el Al el uaall kil i3 g :(Control) aSadll (1)

O S oSatl LA g G el Gy iy s A el gt SO0
Mda e 5l ke 058 8 pelia ) ek 058

Aabuadll L plE Ul 38 calall o olall O e e pSaT 3 gy s
Saidl il s sk s of Sa Sl Ssa g g G S Ll Sy
{Natural Undulations) 4—pulall Zils ol . (Length of Influence of the Control)
sk . (Controls) oSat€ et of K 1y bl s o 55 5 el 6 3
A i 55 o (e i) e s

e ) Qul iliiadiag (5 bl G il
Stream Flow Measurement And Gauge Dischange curves:

A _adhs —
Mj&d)ﬂ\%h&@@ﬂ@\dﬂ‘@i_ﬁjﬂﬁL.:SLS‘)_:_A_H L’Bg;u
Gl A S5 adandl Gl Jedy alh A3 (OSa ) e e die 5 oes

d)_;a]'l‘;s\_u_).uuu_ﬂ\ :L:.S);.“ el_fl.nﬂ

el Gl iyt el B 8 el G L s ) Al
TIN5 n el uld el g el Gulall AklS 18 SN (Stream Gauging)
g e S A el e et ey sonall G pailias
e Aalad s 8 3 e el

40 gkl il il b il | el Aetdiacall e LAN]

The Installation used to measure Discharges In open channels:

o el Ll b Reasied) RS0 pugl L) e sase ol aa g

(Weirs) < jla el «(Notches) cobeatdll of b 5 el Jie 2850 < 4l

vdalu ol — de a6 jda culan 134 (Drops) & 5 (Flumes) slaall Cohuaa g
(oA Gy = Al = a4 ok ciatl A5 b A3kl Adaas 43k

Y.y




AL 3 gall Aaaaia
tdpuatl) il et o R - Y

JSh 8 0 a8 B Biee ol e aad e s le a sl
PR JCTE SV YW I N gt RN PO SECH [P RS - I R P
el 41as preall Sl dla Sy ¢ Lelad

{V Notches) .V d > S, de 4dlal olaidl —f

A gl ol sl 8 Sl 5 paall LS GEl 04, AN lasall aaand
Al S eV, YO s

e i g el Ta Uaan U 06 o g Lt T3 ol o ey sl
coa el il B e e B Y e sl Jsb b Aaiies 5 ol
conS oSy U 5 of s Al dail s ade g g3 L
S Y L o5 L el g el Lo gee (58 LD (358 andan ae ol
L3 A s ey Loy cuaall Cajlall A gl e aut e e

ANV RV PP N Y SV T LT G JSENEEN g I GOSN Y SO
st L;-‘LAJ]; NEREICHE Sl g E e Ll (35 (Standard Hood Gauge)
VoGa danill g4 gal]

A0V Al 4nld Yxie 2y (V) 4addll (Q) b et

8 Q 502
1 =—Cd.2¢g. tan = H"~
(1 Q s g 5

o
AL A s pls N = H
SINOSRTFWEEN
" e 4,40 = 2udladl dlae = g
. Ja € d_\i 0 e )_u_uu_dl {Head) g_a.ui‘)ﬂ Jna sl

YoF




& aall ‘_§§J3JUA1:M.-J\ haad¥l Gl @ alill Juadlt
$) >te 0T oo (Head) g o V) 3 e bl AAAA clasill oo
A 8 cmSe B VY0 e en A e G i

058 (V) AL A 8 a0 = Qa0 Ay Vo Asddl Alla

8 ¥e)
Q== Cd.2g. tan 45°. H*?
D

Q =2.36 Cd. H™* (For 90° V - Notch)

{Rectangular Notches) lbvicall JSd 4 Slaidll —o

il e Yoy Ulal Uit 8 s Ve e B Y (e 5 Al el
A lobaal) LSt Al LALeSV) il Akl lat) 2ha e V i
Ayl

2y Q =§Cd. 2g.be. H, "

(b il

ey

-

(be) a o(b) dad) leumje Jide casaill Jola g igall el = be
K+b=

LIVTN

-

e, i u—u-% pil iaglle £ ¢ jiadle V) padle Yoo le it = K

Ao o+ a (3) U.“}L“ \_AC A U‘Ll o0 %y i, u.‘j ot O
alaah

Axidl (34 isal (Head) gl = He




Ailal 4 galt diusia
adle and g+l g_a_m.;l\ &Lﬂjz’\ =

‘)_m'LL.J VLY U_“ OA g Pt Lu_)..a:ﬂ'l Jelaw = Cd

\

Aﬁmw(%

4

Ll ae 2 B Jus oA

PGV o peatll Wb Sudai 438 LSS F ) ALl Al Bl

-

3) Q= 7} Cd. 4/2g. b. (He)™

(A Ll Cs)

Aaiill sk case = b
(Effective Head) fisall elell 2 50e ¢l ) = He
Salle VY + (H) elaad sheall &L&:ﬂ% =

H -
X a Yo+ Y =(d
P

Sl P e datall gl ) = P Lo

(Trapezoidal Notches) < pia dud JSd S ol -_a

:(Cipoletti Notches) SUXS  _aud oda g

P AYIS A Cipaie 4nd JSE 8 Aal] el Alblas
(4) Q=1.859. b H"

. &
o ekl

-(Sill of the Notch) 4aidll ane (348 oSLdt olall 5 gae glo ) =H




A @y Akl Gha) Gl el Juad

Ot il 358 3 Wy e aead a Gal sl Bl Rast S 5l
S ) i Lol a0 o L (Bl Gl s

Capaill (i e Rad O Cum i@V 1 TH) Jae b 058 O s Al il
J(H) 4sdl dfic 34 elall Dgec % + (by faldll g8 i jo (g gl

cold el bl Lelsad of duiles Al & Jagd —a
Concrete Or Masonary Weirs for Measuring Discharges:

By o(0) Gl slal B S elen L Sl Al clandl 4 < iagd
Al A e B8 0 5% e e Jabaa
b DU e gl ST) (Suppressed) a5l Jlagll Ga el Alsbes (V)
e sy 30l e Jsh 4l oA lagh 1 e s — G
Al e (5% (A8 e o 52aie ()9S5 Bkl LIS 5 (5l

(5) Q=Cd.2g LVHh® -h*

o
— sl Al () AS) Gl e el sb S pae = L
(Notches
s (Broad Crested) day ol &l 53 Jlagh oda Jial i jeal ol Alls

2
h=—H

A3
(6) Qmm: = 17 Cd L I‘ly2

_)'Méj‘ éﬁ.ﬁu.'a)ﬂ=L
_)Luﬁ Lj_,ﬁub-ﬁ” kﬁj‘@\@é}ﬁcu‘ ._‘lj..u::. &'Lu_)'h=H

Yo




Sl 3 sall dia

Sl ) el dgae s 1) ¢ H G i Y, o ATE = Cd
SH HAE Y et ce s g3y (e sladl B agd
o ATE VA ghe S 2 oV G S Cd v e

pxiind LS (L) plbuasll 8 (End  contractions 24 )b Dlualiy Shadth (b
sl ol (Le) Al g laiad s ) S (6) Adadll S L
‘ sl gl

Le;L—O.l n. H
a8 slall Olalil s = n dus

gl b 2y Lavie Jabh G Sidal) oo g1 8 8 sl (il 20388 D Siagh
e T S (L) gl dsb g Sie 1 g el see
] %A0 e gl Sl e Jgeandl 6 il B
il il e %oV e

et il ppr Al Sl abil) § o] s pull) Cinna o A e
Control Meters or Standing Ware Flumes for Discharge: : ¢ jadl
(b) Ge slo Jpmandl iy 4y Cum 5 el e ol L Sl dae
1 S e msa Sl g el 358 B Y el 050 Bl (385 ey
i (oom g ¢ Slgael S0 1 8 e Sla 5 (55 ety coulail
il ils gl
Sl (A/VA) JSad sU gl ai ) L agle Jgpeandl S Gl il
(A1) JE2 Fluming) s sl o e

LN Jgha Ao dail jall Adill (A/VA) JS&

AR




gl @0y Al Gl Shuld el badl

BLEN Jsh o Gaadl A1 (Af13) JS&

0555 p i A ) L Ciate 4l JSG 8 5 Dldaie ahaidl g Jee A
el CpCal VS cala oe 4) Jany o dadl ohied A Lty oy e Ulle
7 a0 Geall d5ay Jlaal lhes dasall 38 de ull v o0 & o s
Sl sl B e T lalia o gsSew aall aecatl Alla 8 el dlae 1Y
-(Hydraulic Jumb) Sa 5 juel

S aivie (Ys) zoad Geadl ey sl A (Y) et Gaadl S 1
Sbd A vie (Yo) G JB(Y) Alla 8 oy eBmat il S e Al
.(Above — Constriction) 3aNl (368 580 b g Saall

et s A il meall Y (Y)) Gl Sead e el 4
d\_u_\ud__g;uk_n_)...cu” wu‘)mjﬁ°3333»lﬁ*d‘wu‘§jj'u)@“
“1 AV 7 Al Baall die due il A3 5 Q sl G ABAD Slasauly
4_J=uul\) C-);J! Lé,,uj\ Jie (Sp, Energy) ‘Llr._9_| a3l ‘_T_L‘i v (E,) u\ u‘a_)'_'l.i_'\j
A daiill 5 (1) Adaill (g Aolase pladnud e A (A[Y ) (R 8 LS (A
Lo Jeass Lili (A)




Ll 8 pall duain

EEN dad Vs

B
"

(N

0805 Sy el S S ee i I b il -

iti

v .
Y. +TC:E"' =(A) e e ol 43Ul
8

-

' .
Y, 4+ =E +Z,+E, elld
2g ‘

4

v, T
Eo=]Y, + N -Zs-E, s

==

e a1 € 068 Ledie dals Vo Vs (5 5S0 (By) 43Ual 3 il
2 il S0 L U pia 50 e Aalladll s gl sk Aulas Clisie
Yzl Gl o Slen b L S 0 o s i oL, A
25 oAl Bend Cileal S 3 Ly 553 sk ot D il o
| pa pria 3 (B el ALl o il ae Api e 20 aay 4l

callaal S5




& -l dé.\i_g u.‘nhujl by Shadd c el el

P YIS LSS oS (8) Alalad! sl

V,ﬂ
(9) E(\ - Y] +£J —Z(.
D—Sa Eo dady Aoy baalad Sy (V) c0mesbs (Z) «(Y)) e 28

RURTN

AL h 56 Q i el Y]

3

2s M Lae = By

o=

(1) Q@ =C.B0 EC3/2

[ QuaYZ”, And Y. =

| e

HIECY

Y

mas (Q) it pasins o oSa (9) Asladdl e Ledlon @ LeS Ep Gad b
(10) Adasd 3 ol
Jead BEAY) e VA G el Al Al o (AL (5ol s
L__’_I‘YLS Q)SJ (_)Mz Z) ITEN ‘BM\ ~_|L~.}q.ﬂ‘l
,
(11) Q:écf.\@ {B, —mb-2C. mH)yH"

V) il 4 53y Y e =
A 3 aSe e T Y e = QA iR
A s b Y = Qs B8R

Al 4wl e te Mv,e = QA 444

YY.




il 3 ) palh Al

Sl A 8 cmSe gt = Q Al B aaly
(Piers) Caledll Gacsie 538 JISH (sl

oladeall sae = m

B,

Adey S daw=b
A g G i cldes Ua v fe s ke b aliih Jeles = e
Aavieall gl 2id Slaleall o v 8 g ((Round Noses) 5l

1 -

H=Y, + —
15.2

HLITTY
o

s AL il 368 el =Y,

ol Y A hangia =V

18 jfhal] Gy galll S Sl A e (V)

D) dadia U Sl Al A T ol lagll Rliade 056 Satl Sl
o e 5y s agh e Sal il s el b el o ally Aesd
Lol o€ 5 b Jagdl led 38l L o all Aldal) otaall 8 e ol
e s a0 AT cilall e Lav o 3l aead sy Al 5 (Retarded)
A i e Vi cp el 6 el e lade s ASath (35 gl )58 ASa0
Jld s (Silting) oAl o815 ey Y adls Ule B Sarll A Leallas]
e 813 e Daeg Y lein salad Aal g3 gl e Al BSH ClieYl
ol g S

058 g daa Y ¢ Gadh b Ae 5l oY H o S s iR e e Ll B 5

(L} ._;_n'k’d-a "vf A

3‘ 152]

\




sl ‘jé.l:l__g cadendl Qi Slaalad ;e Sl
L ia ol Lgioly ) (s i sl (il (Control Meter) Lokl e 5 38

o K Y e pSsi dlie oS Sl e Gaal st g5 Jas
Sadin N el el a0l g0 el il Sl csdall o2n 5 o el
sl Ulal 5 el AT 8 e 443 5ale A 434 «(Large Meters)
YT A e

15 _fienal) il pallly CMaall 3 g (\')

J—¢ (Head) elal Ssec gl &3 Ladie Jah anstdi of (S el ol
T et ST Al 358 Band) Y, LYY, R sy e
e e S T 058 o cm (U500 DL (358 slatV 8 Atall (38 Gaadl
Al a2t S adld Maie v, e Y, Y Al 68 Leie
ctaall e Y.u (Drop} Ja gaull
ol (30 g Jaeell i e ]
Gl el S e 3l L Lo Jgeandl & il o
Agggadl b il e %Y 2 0 %40 e i g b diall
(Parshal Flume) Juwdiju Juwa
SemaV) 2 i o e sl Ol (e g 5 IS g L Jese
Asball s i3 g il S a5 i e aadiall g oY) S
(12) Q=Cwy, =%
e
Fel sl Gage = W
el Ll a5 LAl 5 G GGl Beed! = Y
242 C Aaddpide gl san o Gibgn Ol i ded i = C
(Q) — e iy gl I8 0 Jaee Dl a2ty s Vol

AR




Al 3 padl Aaais

Al 8 cmSe fa Yew M OAGEN 3 mSa Jla v o) el B
Jaladh s tiate N aiV,e g e ol S sl e o )
a3 JH) (gl SN B s %8 Y G ey o
el AL Aol 8 SUA () in gl

(12a) Q=242 W. Y™

:Q&J;am Culadl L;J_g;i.’ﬁ\ Gl — 2
Venturi flumes fro Measuring Discharges:

QU ey s o3 el s gally BUEAYD 55 Juaadt Bie (g il e
S ey Cua e e Dl A Y SLEAYT (S gl die Ul alaial
oSy m e Mm a5 e gl
Alsbeall Gk 58 52l Jaaall 53 il i el
(13) Q=05445 C,. C,. /g bH
N
Ve Yt e o s el s - €y
Lo mall ik o0, 99 00 ARG o L gl il il Jebes = G,
oladd 8 0l s s (D) Gam ooV B v G (1 A H) O
Rt
(3 e sasedl He3l e = b
s pdie b elal sgec pliE )~ H
e anm sLall dgee 3 Ladic o ansid (g il Do
et 05 daall a e 3 s el A
Loz 5 28 5 pill e Sl Lde Jgeanll 25 30 il 28
ciiall sl e Ve Y %0

Ty




Goamadl 338y adaad) Gl ciluld ol Jeadl)

Drops for Measuring Discharges: <l ot (! Ja gt} cililas ——a
LR P P N - PV S S ER GO R S P R S T R A T
ot Adladloda 4 peanll Blalae 3Ll (DA il
(14) Q=.g B. Y

s

A8 oS sl e = B

'E_))'“ d,n.t_“ - Yu

Yo st Jshall Al d ssay oelad Jle o Galaill ALE AR Al
Send Cp Al o Yl ade Sl 8l Y1 SUE Ak Gasll i
bl Albleall 8 i 25 53 5 <(0.7) Maie sl Bealty 8kl

DY S sl (el G Al S 1 53 gane AR Skl ol (S0
Aaladl Al &y o co JB YOS (Yo) zoal Ged O e Y e
Bl dadlie S 3

Mucjiﬁﬁbéw\ e Dbl tale §saall (1139;\1\ et (uﬂ
A Gl el e %Y Y e %

adall (G gl cillaaa

s S A agay e e gl 8 30w o aadaws A e

sl el gagee polia an ff Jas Hald Ulal i candll anl gl sl e
e A asaa Pl eaial G 5 Sl G0 oball el a5 ad
AU AN daae )5S0 Cun AT oAl o WU Adandd 13 ik L) e uacial
sendl el e bt Galie 58 8y catdiall lanial) alade pb dalad i 13
K msa 8 G La Y e dasg ol JaEdl Gl Fld B 6K s ol g

)

Yye




LyLnJ'l 3 J\ ya.‘u'l FUIE Y

L sy =
()

abiial | all bl kkia (A/Y1) (85

Ladg gy «(Pondage) sad 5 siall Ay b3l A8Ual o3a w5 jaall janbl
casdl A 5oadd) @il g Al Jea e dele B dcle e il AL
IS ler e (N Y e o WY s el DA as e e sl UlaT
slall ol (35000 e lele M) slhall e adgall die ~10ad 5 puall
N FUREE SPIU SNSRI TS SR R B TOPE VO A
Byl lele A Maie a2 oM

e e (Ailall y 0 ) el g e slaiad dilall Silas
il 138 1S Ly Sy ey pandl 5L8 s

Yiyo




ol 8y el Claady) Sl 10l Juadh

(Tidal Plants) &a} Qlkzaa —¢

Gy 3Ny Tua sy e i gk e il el ABUal o gl ol Cildaas
P by b 2l 8 e ol G el ) e g 4 Tae e WL
ol 8 O e Loty adi i olall (Low Ebb) _cadaiadl jluesi¥) el g
sbaall Jagiall 5 g 180 Y1 128 5 e 4882 Yo Belu VY Jpa Jeli hgius 5 8
G-l sl (Tidal Range) 2l Jlae o ¢ ol ey aall Blaas 3 Lealatand 2y
s el e o ABEY gl aslaaid 2y adiidly bl sl Gl s o
ailal L s i Al Bl als Lils Al g hedt e Jeadia

ralin il g Jerdal Bid (ulad e dilall A8UaY clbas auds

Classification of Hydroplants on the Basis of Operating Head and
Turbines:

! ) T L Sy laanall (Ll 1 e
w12 Ge Ji (Low Head) Laddiel Jaaall i -
e T e Ji (Medium Head) s siall haaall <43 =Y
e Ve e n o (High Head)  Jalt el Sfa =1
coadiiol bial ofd ASthl olhao !
e 18 e J8Y elal haral aatieddl b g (addid) bl hbas

Jadadall Maa 4t dasall Jalase 3 Wld s ladl el Adaas
sigg bl Cgeie ad ) (Weir or Barrage) elia o 5l i oLl S
Bl wnie ) (11— 0 ) 0 eliall 2l i il ae Ll A8l Adana oL)
3l sl Dla dilall daae W elall a0 55 s candl add sladt i L

(p— o) 8

AR




Al 3 el Awiaia

b giall Bia) bbie—r
e Yo et e st dndial aasiiall U3 s Jan sial il hakie
e b wgie 5SS ) s o033 an ki s Lkl
c Sl Jarall alad ol g addial Jariall hlasall G le jalihe 4 Jakasal

el bial bbia-r
e e ey s el daaial aadtiall @y sa el dadiall balass
oot otla 8 ebaall cpanl o gl sllae M 568 ASH 28 YL ol
Sl Jaaall Dlahia J Jgeagl f bl Bl cladl 1 plastud 5wl
.(gci—\'\)_}ﬂ.ﬁ.}._}m\f\-- RN
A el A Bl gl Lgaladid SIS % dalladl pa el bl ol SIS

Al Tnaalt e (P& ple () et il Lkna L i ()

plall Madt babcall Jabaia (A/YY) JSi

Yy






