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lkekU; 
 
tyfefr {ks= funsZf'kdk es tyLrj ekiu ,oa ty izokg LFky dk lapkyu ,oa j[kj[kko tyferh; 
ra= fMtkbu dh mfpr fu"iknu dh izfdz;k,a nh x;h gSA lapkyu rjhds dks izR;sd ty foKkuh; 
lwpuk iz.kkyh izfd;kvksa dks dk;Z fooj.k ds  vuqlkj cuk;k ;k rS;kj fd;k tkrk gSA izR;sd  ty  
foKkuh;  lwpuk  iz.kkyh  ds  fy,  dk;Z  fooj.k  dks  {ks=  funsZf'kdk  ds  [k.M  1  esa izLrqr  
fd;k  x;k gS A 

 
{ks=  izpkyu  es  ,d  :irk  cuk,  j[kus  ds  fy,  ;g  vR;Ur  vko';d  gS  fd  izfdz;k,a  
ftudk  fooj.k  {ks=  funsZf'kdk es  fn;k  x;k  gS  dk  vuqlj.k  lko/kkuh  iwoZd  fd;k  
tk,A tksfd  mPp  Lrj ds  rqyukRed  ty  foKkuh  vkadM+ks  dks  izkIr  djus  dh  vksj  
igyk  dne  gSA bl  ckr  ij  vR;f/kd  cy  fn;k  tkrk  gS  fd  tyfefr  dks  vyx  
djds  ugh  ns[kk  tk  ldrk A ty  foKkuh  lwpuk  iz.kkyh  es  ra=  ,oa  xfrfof/k;ksa  dk  
,dhdj.k  vR;Ur  vko';d  gSA 
 
{ks= funsZf'kdk ds bl [k.M es vkB Hkkx gS A 
 
 Hkkx 1 ra= fMtkbu  vkSj vuqdwyu  ds  fy,  iz;ksx  fd,  tkus  okys  dneksa  ls  

lEcfU/kr  gSA  blds  vfrfjDr  blesa  LFkyksa  dk  p;u]  vkSj rjhds  Hkh  'kkfey  fd, 
tkrs  gSA 

 Hkkx  2 esa ty Lrj ekiu] LFky dk  izpkyu] tks  LVkQ  xst]  vkVksxzfQd  pkVZ  fjdkWMj  
;k  fMthVy  ty  Lrj  fjdkWMj  dk fooj.k gSA 

 Hkkx  3  esa  izkjfEHkd  rS;kjh  xfrfof/k;ksa  vkSj  QyksV  Ekki  ds  dk;Z  fu"iknu]  ftles  
QyksV  Vkbi  dk  pquko]  igaqp  dh  rS;kjh]  voyksdu  vH;kl  ,oa  fuoZgu  vfHkdyu  
vkfn  'kkfey  gSaA 

 Hkkx  4  esa  izkjfEHkd  rS;kjh  xfrfof/k;ksa  vkSj  djsUV  ehVj  dk izs{k.k osfMax  vksj dscy 
iFk]  iqy] ukSdk  }kjk  'kkfey  gS A  bles  fuLlkj.k  x.kuk  ds  fy,  viukbZ  tkusa  
okyh  izfdz;k  Hkh  'kfey  dh  xbZ  gSA 

 Hkkx 5 {ks= es ,Mhlhih  ds iz;ksx ls lEcfU/kr  gSA  blds  vUrxZr  izpkyu  rjhds  vkSj  
LFky  dh n'kk]  ifj;kstuk]  izpkyu  <kapk  ,oa  ekiu  xfr  rFkk  MsVk  fjdkWfMx ,oa 
iz;ksx fof/k vkrs  gSA 

 Hkkx 6 <yku {ks= fof/k }kjk  fuLlkj.k  x.kuk  ds  oakfNr  xfrfof/k;ksa  dks O;Dr  djrk  
gSA 

 Hkkx 7 esa  {ks=  fujh{k.k  ,oa  tkap] oakfNr  tkap  lwph  ,oa  ekud  QkeZ  'kfey gSA 

 Hkkx  8  xsftxa  LFky  ,oa  midj.k  ds  va'kkadu  ds  lkekU;  j[kj[kko  ls  lEcfU/kr  
gSA 
 
funsZf'kdk  esa  tks  izfdz;k  lwph  gS os vkbZ0 ,l0 vks0  ekud  }kjk  vuqeksfnr gS  tgkaWa os 
rduhd  mif}ih;  Hkkjr  dh  voLFkk ds vuqlkj ykxw gksrh  gSA 
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GENERAL 

The Field Manual on Hydrometry, comprises the procedures to be carried out to 
ensure proper execution of design of the hydrometric network, and operation and 
maintenance of water level and streamflow gauging stations. The operational 
procedures are tuned to the task descriptions prepared for each Hydrological 
Information System (HIS) function. The task description for each HIS-function is 
presented in Volume 1 of the Field Manual. 
 
It is essential, that the procedures, described in the Manual, are closely followed to 
create uniformity in the field operations, which is the first step to arrive at 
comparable hydrological data of high quality. Further, reference is made to the other 
volumes of the manual where hydro-meteorology, sediment transport measurements 
and water quality sampling and analysis is described. It is stressed that hydrometry 
cannot be seen in isolation; in the HIS integration of networks and of activities is a 
must.  
 
This Volume of the Field Manual consists of 8 parts: 

 Part I deals with the steps to be taken for network design and optimisation. 
Furthermore, site selection procedures are included, tuned to the suitability of a 
site for specific measurement procedures.  

 Part II comprises operation of water level gauging stations equipped with staff 
gauges, autographic chart recorders or digital water level recorders. 

 Part III comprises the preparatory activities and execution of float measurements, 
including selection of float type, reach preparation, observation practice and 
discharge computation 

 Part IV comprises the preparatory activities and execution of current meter 
measurements by wading, and from cableways, bridges and boats. The 
procedure for discharge computation is included. 

 Part V deals with the field application of the Acoustic Doppler Current Profiler 
(ADCP). It covers operating modes and site conditions, deployment, operating 
set-up and measurement runs as well as the data handling and recording. 

 Part VI presents the required activities for the execution of the Slope-Area 
Method and the procedure to be applied to arrive at a discharge. 

 Part VII comprises Field Inspections and Audits, with required check lists and 
standard forms. 

 Part VIII, finally, deals with routine maintenance of gauging stations and 
calibration of equipment. 

The procedures as listed out in this manual are in concurrence with the ISO 
standards as far as available for the various techniques and applicable to the 
conditions in peninsular India.  
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1-         ifjp; 
 

xst dsUnz ¼xsftax LVs'ku½ ij ty Lrj ;k LVst ¼pj.k½ dk ekiu laHkor% ty fOkKku dk 
lcls vk/kkjHkwr fo"k; gSA vkadM+ksa dh t:jr vkSj miyC/k midj.kksa ds vuq:i QhYM esa bLrseky 
dh tkus okyh i)fr vkSj izs{k.k dh vko`fr gksuh pkfg,A ckj&ckj isz{k.k dh vko';drk rc gksrh gS 
tc tyLrj vkSj fuLlkj.k o"kkZ ds dkj.k fo'ks"k :i ls ekulwu vkSj NksVs ty xzg.k {ks=ksa esa rsth 
ls ifjofrZr gksrk gSA  

 
dqN dsanzksa ij vusd o"kksaZ rd LVkQ xst }kjk eSuqvy isz{k.k ,d ek= izs{k.k ek/;e cuk 

jgsxkA mudk mi;ksx lHkh dsanzksa ij fuf'pr varjky ij vfHkys[kh ¼fjdkfMZax½ midj.k ds dk;Z dh 
tkap djus ds fy,] midj.k [kjkc gksus dh fLFkfr es cSdvi ds :i esa vkSj LVst fuLlkj.k 
fu/kkZj.k ds fy, fuLlkj.k eki ds lkFk fd;k tkrk jgsxkA  

 
Hkkx nks esa fuEufyf[kr dk;Z lfEefyr gS%& 
 

 LVkQ xst dsUnz ¼vH;k; & 2½ 
 vkSVksxzkfQd pkVZ fjdkMZj dsUnz ¼ vH;k; & 3½ 
 fMftVy ty Lrj fjdkMZj dsUnz ¼ vH;k; & 4½ 

 

2-      xst LVkQ 
 
 TkyLrj izs{kd lh/ks unh esa yxk, x, ckg~; LVkQ xsTk ij ty Lrj i<+sxk tgkWaa ty esa 
U;wure lrgh ?kV&c<+ gS] ogkWa U;wure feeh rd fjdkMZ djsxkA tgkaWa gok ;k fo{kksHk ds dkj.k ty 
Lrj vfLFkj gS rks ,slh fLFkfr esa isz{kd yxHkx 30 lsdsaM dh vof/k esa ?kV&c<+ Lrj ntZ djds 
ek/; Lrj dk fu/kkZj.k djsxk vkSj lkekU; jsat dk vkSlr fudkysxkA 'keu dwi esa fLFkr vkarfjd 
LVkQ xst dk mi;ksx izkFkfed ty Lrj ekiu ds :Ik esa lkekU;r% ugh fd;k tkrk gSA izs{k.k 
dk;Z ;Fkk laHko xst ds  fudV tkdj lqj{kk dk /;ku j[krs gq, fd;k tk,xkA tgkWa LVkQ xst c<+s 
gq, ck<+ Lrj ds nkSjku bruh nwj gks tkrk gS  mldh lgh lgh jhfMax ugh yh tk ldrh gS rks 
izs{kd dks ,d nwjchu miyC/k djkbZ tkuh pkfg,A 
 
 LVkQ xst ds izs{k.k dh vko`fr vkSj og vof/k ftlesa ;g isz{k.kkRed vko`fr dh tkrh gS 
fu;r dsanz ds fy, fofufnZ"V dh tk,xh vkSj ekud QkeZ esa izs{k.k ntZ fd, tk,axsA ekulwu eghuksa 
ds nkSjku ¼lkekU;r% twu vkSj vDVwcj ds chp½ tc izokg mPp vkSj ifjorZu'khy gksrk gS] rks tgka 
LVkQ xst] Lrj ekiu dk ,d ek= ek/;e gS ogkaW yxkrkj pkSchl ?kaVs rd izR;sd ?kaVs LVkQ xst 
ls izs{k.k fd;k tkrk gSA 
 

?kaVs okj Lrj fjdkMZ djus ds vfrfjDr fnu ds nkSjku vf/kdre vkSj U;wure ty Lrj 
fjdkMZ djus ds fy, QkeZ dk mi;ksx ml fLFkfr esa fd;k tkrk gS tc vfrfjDr vkadM+s miyC/k gksa 
A rsth ls cnyus okys izokg esa vf/kdre Lrj] tc ;g ?kaVsokj isz{k.kksa ds chp esa gksrk g]S lcls 
mPpre fjdkMZ fd, x, ?kaVsokj Lrj dks ikj dj ldrk gSA blh rjg ls U;wure Lrj  fuEure 
?kaVsokj Lrj ls de gks ldrk gSA 
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1 INTRODUCTION 

The measurement of water level or stage at a gauging station is perhaps the most 
fundamental in hydrology. Field practice and frequency of observation should match 
with the data needs and the available instrumentation. The greatest frequency of 
observation is required when the level (and discharge) is changing rapidly in 
response to rainfall, especially during the monsoon season and on small 
catchments. 
 
Manual observations by staff gauge will remain as the sole means of observation at 
some stations for many years. They will also continue to be used at all stations to 
check the operation of recording equipment at intervals, as a back-up in the event of 
instrument failure and in conjunction with discharge measurements for stage-
discharge determination. 
 
Part II comprises the operation of: 
 
 Staff gauge stations (Chapter 2) 
 Stations with autographic chart recorder (Chapter 3) 
 Stations with digital water level recorders (Chapter 4) 
 

2 STAFF GAUGES 

The gauge observer will read the water level at an external staff gauge located 
directly in the river, and record to the nearest 1 mm where the water has little 
surface fluctuation. Where the water level is unstable due to wind action or 
turbulence, the observer will assess the mean level by noting the level fluctuation 
over a period of approximately 30 seconds and take the mean (average) of the 
normal range. An internal staff gauge situated in a stilling well will not normally be 
used as the primary water level measurement. Observation will be made by making 
the closest possible approach to the gauge consistent with safety. Where the staff 
gauge is likely to become too distant for accurate gauge readings during rising flood 
levels, a simple pair of binoculars may be provided. 
The frequency of observation of staff gauges and the period over which the 
observational frequency is to be applied, will be specified for a given station and 
observations will be recorded on a standard form. Examples of the standard 
forms to be used for daily, twice, trice daily and hourly readings are presented in 
Annexures I & II. 
 
During the monsoon months (normally between June and October) when the flow 
is high and variable, hourly staff gauge observations are made over the full 24 hour 
period where the staff gauge is the sole means of level measurement.  
 
The forms may also be used to record the maximum and minimum water level 
during the day in addition to hourly levels, is such additional data is available. In 
rapidly changing flows, the maximum level may exceed the highest recorded hourly 
level, when it occurs between the hourly observations. Similarly, the minimum level 
may be lower than the lowest hourly level.  
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 xst jhMj ds fy, csgrj le; izca/ku  vko';d gS vkSj ?kaVsokj izs{k.k vius fuf'pr le; 
ls ikWap feuV igys ;k ckn esa ugha fd, tkus pkfg,A 
 
 izs{kd QkeZ ij ;g ntZ djsxk ;k fd ty lrg <ky dk fu/kkZj.k djus ds fy, D;k ;g 
,dek= xst] eq[; xst ;k iwjd xst gS ;k vusd xst gaSA mi;ksx esa yk, tk jgs izR;sd iwjd xst 
ds fy, i`Fkd QkeZ dk mi;ksx fd;k tkrk gSA QkeZ ij izR;sd xst dh Li"V igpku dk mYys[k 
djuk egRoiw.kZ gSA iwjd xstksa ds fy, izs{kd ;g mYys[k djsxk fd D;k xst eq[; xst ls viLVªhe 
;k MkmuLVªhe esa gSA tgkWa iwjd xst yxk, x, gSa vkSj os ,d nwljs ls dqN nwjh ij yxk, x, gSa 
rks igys viLVªhe xst dh jhfMax yh tk,xh mlds ;Fkk'kh?kz i'pkr] lqj{kk ds vuq:Ik MkmuLVªhe 
xst dh jhfMax yh tk,sxh A  
 

de izokg dh vof/k ds nkSjku ;k ftu dsUnzksa esa fo'oluh; Lopkfyr ;k fMftVy 
fjdkfMZax fof/k dk mi;ksx fd;k tkrk gS izs{kd fnu esa rhu ckj 0800]1300 vkSj 1800 cts jhfMax 
ysxk vkSj mls ekud QkeZ esa izfrQkeZ ,d ekg dh vof/k lfgr ntZ djsxkA ftu 'keu dwiksa esa 
vkarfjd xst yxk;k x;k gS rks buls fnu esa ,d ckj 0800 cts jhfMax yh tk,xh rFkk mls fjdkMZ 
fd;k tk,xkA 
 
 ;fn xst izs{kd ekud le; ls fHkUu le; ij xst dh jhfMax ysrk gS rks mls ;g 
lqfuf'pr  djuk pkfg, fd og jhfMax dk okLrfod le; ntZ djrk gSA 
 
 ;fn izs{kd chekjh ;k vU; dkj.k ls dsanz ij tkus esa vleFkZ gS rks og fdlh Hkh 
fLFkfr esa vuqeku yxkdj jhfMax ntZ ugha djsxk cfYd ml LFkku dks [kkyh NksM+ nsxk 
;k “M” fy[ksxk vkSj vH;qfDr dkWye esa “M” ntZ u gks ikus ds dkj.k dk mYys[k 
djsxkA 
 
 izs{kd vH;qfDr dkWye esa xst ls izsf{kr dh xbZ mu lHkh ?kVukvksa dks ntZ djsxk tks ty 
Lrj dks izHkkfor dj ldrh gSA vkSj fo'ks"k :i ls os ?kVuk,a tks LVst fuLlkj.klaca/k dks izHkkfor 
dj ldrh gSA ?kVukvksa dk le;@rkjh[k ntZ fd;k tk,xkA fo'ks"k :Ik ls fuEufyf[kr ?kVuk,aW 
ntZ dh  tk,axh%& 
 

 ck<+ ;k vU; dkj.kksa ls xstksa dks uqdlku gksuk ;k u"V gksukA 

 xstksa ;k fu;a=.k LFky ij unh ry esa dVko ds dkj.k ry esa ifjorZuA 

 cgko dh fn'kk esa ty Lrj c<+kus ds fy, fufeZr ¼MkmuLVªhe½ ca/k] i`FkDdj.k ;k 
fnDifjorZu ds fy,A 

 unh esa pSuy ls ckyw ;k daadM fudkyuk A 

 unh esa cgus okys ;k vU; dPkjs ls pSuy esa vojks/k ;k vkaf'kd vojks/k cuukA 

 pSuy ;k caf/kdk esa vf/kd ek=k esa [kjirokj mxuk vkSj mls gVkukA 
 
izs{kd ml ty Lrj dks fjdkMZ djsxk ftl le; xst ds ikl dk ty Lrj fLFkj n’kk esa gksA 
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The gauge reader is required to maintain good time keeping and the hourly 
observation will not fall ore than 5 minutes before or after the hourly observation 
time. 
 
The observer will note on the form whether the gauge is the only gauge, the main 
gauge, or a supplementary gauge, or gauges, for assessing surface water slope. A 
separate form will be used for each supplementary gauge in use. It is important that 
each gauge is clearly identified on the form. For supplementary gauges the observer 
will note whether the gauge is upstream or downstream from the main gauge. Where 
supplementary gauges exist, the upstream gauge will be read first and the 
downstream gauge as soon thereafter as is consistent with safety. Where the 
supplementary gauges are some distance apart  
 
During periods of low flow or where the station is equipped with a reliable 
automatic or digital method of recording, the observer will take readings three times 
daily at 0800, 1300 and 1800 hours and record on the standard form covering a 
period of one month per form. Where an internal gauge exists in a stilling well it will 
be read once daily at 0800 and recorded.  
 
When the gauge observer reads the gauge at other, non-standard times, he must 
ensure that he records the actual time of reading. 
 
When the gauge observer is unable to visit the station for sickness or other 
reason he will in no instance attempt to estimate or interpolate the missing 
value(s) but will leave the space blank or note “M” and record in “Remarks” 
the reason for the missing record. 
 
The observer will ensure that there is a direct connection between the flowing water 
surface and the gauge. After flood siltation he will, if necessary, remove sandbars or 
dig a trench from the gauge to free water. A shovel will be provided for this purpose. 
The channel to the gauges may require renewal on a daily basis. 
 
The observer will note in “Remarks” all those occurrences which may influence the 
level as observed at the gauges and especially those which may affect the level-
discharge relationship. The time/date and location of occurrences will be noted. The 
following occurrences in particular will be noted: 
 damage or destruction of gauges due to flood or other cause 

 scouring and lowering of the river bed level either at the gauges or at the control 

site 

 construction of bunds downstream to raise water level for abstraction or diversion 

 extraction of sand or gravel from the river channel 

 blockage or partial blockage of the channel by floating or other debris in flood 

 significant weed growth in the channel or on the weir and its subsequent 

removal. 

The observer will record the level at which flow ceases and the pool of water at the 
gauges becomes static.  
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tgkaWa unh Lrj fuEure xst ds Lrj ls Hkh  uhps pyk tkrk gS ysfdu izokg cuk jgrk gS] 

mnkgj.kkFkZ izs{k.k LFky ij unh ry ds dVko dkj.k]  izs{kd fujarj izs{k.k djus dk iz;kl djsxkA 
,sls voljksa ij] izs{kd xst ds vk/kkj ry ls uhps dh vksj vk;sxk vkSj bls udkjkRed pj.k ¼LVst½ 
ds :Ik esa ntZ djsxkA mnkgj.kkFkZ xst ij 'kwU; ls ysdj ty lrg rd dh eki 0-15 eh gS rc 
xst dh jhfMax dks &0-15 eh- fjdkMZ fd;k tk,xkA ;Fkk 'kh/kz] izHkkjh bathfu;j dsanz dk iqu% losZ{k.k 
djsxk vkSj xstksa dks u;k vk/kkj&ry yxkdj iqu% yxk,xk vkSj lqfuf'pr djsxk fd losZ{k.k ds 
fooj.kksa vkSj vk/kkj ry esa ifjorZu dks izs{k.k LFky ds fjdkMZ esa iwjk&iwjk ntZ dj fy;k x;k gksA 
 

3- vkWVksxzkfQd pkVZ fjdkMZlZ 
 
 vkWVksxkzfQd pkVZ fjdkMZlZ dk izHkkoh vkSj fujarj izpkyu lqfuf'pr djus ds fy, ;g 
vko';d gS fd izs{kd fjdkMZj vkSj bULVkys'ku dh gj fnu  tkWap djs vkSj fjdkMZj ij iznf'kZr 
Lrjksa dh rqyuk lanfHkZr LVkQ xst ij iznf'kZr Lrjksa ls djsaA midj.k esa fdlh Hkh izdkj dh [kjkchs 
dh laHkkouk dks nwj djus ds fy, le; le; ij fu;fer tkWap dh tkuh pkfg,A 
 
izfrfnu fuEufyf[kr lkekU; fnup;kZ dk ikyu fd;k tkuk pkfg,A 
 

1- ckgjh lanfHkZr xst dks i<s+] ;fn vko';d gks rks lQkbZ djsaA  
2- Hkhrjh lanfHkZr xst dks ;fn yxk;k x;k gS] i<+saA  
3- pkVZ ij fufnZ"V Lrj i<a+s vkSj bldh rqyuk pj.k 1 vkSj 2 ls djsaA ;fn jhfMax  ,d leku  

ugha gS rks bldk dkj.k irk yxk,a vkSj bls Bhd djsaA  
4- tkap djsa fd ?kM+h py jgh gS vkSj pkVZ ij isu ls vafdr le; i<+asA 
5- pkVZ ij ty Lrj dh leLr jhfMax] fjdkMZj dk le; vkSj ?kM+h dk le; ntZ djsaA bl 

iz;kstu ds fy, vWkijsVj dks fo'oluh; ?kM+h nh tkuh pkfg,A 
6- ¶yksV ok;j dks mBk dj pkVZ ij NksVh m/okZ/kj ykbus [khapsA 
7- pkVZ ds Åij dk LVkbyl ¼iSu½ gVk,aA 
8- fjdkMZj ls pkVZ Mªe gVk,aA 
9- pkVZ dks Mªe ls /kkjnkj CysM ls lQkbZ ls dkVdj vyx djsaA tksM+ks ls ugha dkVsa] D;ksafd 

fdlh izdkj dh =qfV dk fu/kkZj.k djus ds fy, tksM+ tkWap djus esa lgk;d gkxkA 
10- Mªe ij dldj u;k pkVZ yxk,a] ;g lqfuf'pr djsa fd ;g fjd ij HkyhHkkWafr cSB x;k gks 

vkSj ;g tksMksa ds fdukjksa ls esy [kkrk gksA 
11- ?kM+h dks iqjkuh fLFkfr esa yk,aA 
12- ;g lqfuf'pr djus ds fy, LVkbyl ¼iSu½ vlsEcyh dh tkWap djsa fd ;g lgh lgh dke 

dj jgh gS vkSj blesa L;kgh Hkjsa] ;fn vko';d gSA 
13- fjdkMZj ij yxs pkVZ Mªe dks cnysaA 
14- ¶yksV vkSj izfrrksyd vlscayh dh tkWap djsa vkSj ;fn vko';d gks rks ¶yksV dh lQkbZ 

djsaA 
15- fofuekZrk ds vuqns'kksa ds vuqlkj fjdkMZj eSdsfuTe dh lQkbZ djsa rFkk blesa rsy MkysaA 
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Where the river level falls below the level of the lowest gauge but flow continues, for 
example due to scouring of the bed at the station, the observer will attempt to 
continue the observations. In such occasions, the observer will measure downward 
from the datum of the gauges and record it as a negative stage i.e. he will measure 
the distance from the zero on the gauge to the water surface. For example if the 
distance from the gauge zero to the water surface is 0.15 m, then the gauge reading 
should be recorded as -0.15 m. As soon as possible, the engineer in charge will re-
survey the station and reinstall the gauges with a new datum, ensuring that survey 
details and the change in datum are fully documented in the Station Record. 
 

3 AUTOGRAPHIC CHART RECORDERS 
 
To ensure efficient and continuous operation of the autographic chart recorder, it is 
necessary that the observer checks daily the condition of the recorder and 
installation and compares levels shown on the recorder with those on the reference 
staff gauge. This regular check is required to minimise malfunctioning for a period of 
time.  
 
The following general routine is to be applied on a daily basis:  

1. Read the outside reference gauge, cleaning if necessary. 

2. Read the inside reference gauge if one is installed 

3. Read the indicated level on the chart and compare with the above i.e. steps 1 & 
2. If the readings do not agree, find the cause and remedy it. 

4. Check that the clock is running and read the time indicated by the pen on the 
chart. 

5. Enter all readings of water level, recorder time and clock/watch time on the chart. 
For this purpose the operator is provided with a reliable watch. 

6. Mark the chart with a short vertical line by raising the float wire. 

7. Remove the stylus (pen) from the chart. 

8. Remove the chart drum from the recorder. 

9. Remove the chart from the drum by cutting cleanly with a sharp blade. Do not cut 
at the joint, as it is essential to be able to examine the join to determine any error. 

10. Place the new chart tightly on the drum, making sure that it fits properly on the 
rim and that it matches on the joining edges. 

11. Rewind the clock. 

12. Check the stylus (pen) assembly to ensure that it is working properly and 
recharge with ink if necessary. 

13. Replace the chart drum on the recorder. 

14. Check the float and counterweight assembly and clean the float if necessary. 

15. Clean and oil the recorder mechanism according to the manufacturer’s 
instructions. 
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16- i'pxeu ¼cSdyS'k½ jksdus ds fy, Mªe dks ?kM+h dh foijhr fn'kk esa ?kqek,aaA 
17- pkVZ ij LVkbyl ¼iSu½ dks ifj'kq) le; vkSj Lrj ij iqu% lSV djsaA 
18- pSd dk;Z ;k u, pkVZ esa ty Lrj dh jhfMxa vkSj le; ntZ djsaA 
19- izs{k.k LFky NksM+us ls igys tkWap djsa fd midj.k lgh lgh dke dj jgk gSA 
20- fjdkMZj gkmflax ds <Ddu ;k njokts ij rkyk yxk,WaA 
 

4  fMftVy okVj ysoy fjdkMZlZ ¼ty Lrj vfHkys[kh½ 
 
fMftVy okVj ysoy fjdkMZlZ ¼ty Lrj vfHkys[kh½ vusd izdkj ds gksrs gS ysfdu lHkh fofufnZ"V 
le;karjky ij ty Lrj ekius vkSj mls fMftVy LVksjst ds MsVk ykWxj esa jftLVj djus esa leku 
:Ik ls l{ke gksrs gSA lsalj ¶yksV vkijsfVM 'kk¶V ,udksMj ;k izS'kj VaªklM~;wlj dk :i ys ldrk 
gaSA ty Lrj ekius ds fy, MsVk ykWxlZ Hkh vusd :Ik ys ldrs gaS] i`Fkd gVkus ;ksX; eseksjh ;qDr] 
iwjh eseksjh okys ftuds fy, LVSaMMZ iksVsZcy ihlh daI;wVj dk bLrseky fd;k tkrk gS rkfd MsVk 
lSV&vi vkSj MkmuyksM fd, tk ldsa vkSj iwjh eseksjh ysfdu izksfiz,Vjh fjVªhoy fMokbl ;qDrA 

 
fMftVy okVj ysoy fjdkMZj yxkus vkSj mudh tkWap djus dh fof/k ykWxj vkSj lsalj ds izdkj 
vkSj fdlh ykWxj Vkbi ds fy, fofufnZ"V lkW¶Vos;j ij fuHkZj djrh gSA fMftVy okVj ysoy 
fjdkMZj ds fu"iknu dh ns[kdj tkWap djuk rHkh laHko gS tc ykWxj esa vkWu lkbV fMLIys yxk;k 
tkrk gSA fu;fer rkSj ij MsVk ns[kus vkSj tkWp djus dk dk;Z fuEukuqlkj fd;k tk,xkA 

 
1- lanfHkZr LVkQ xst i<+saA 
2- MsVk ykWxj ls daI;wVj ;k MsVk fjVªhoy fMokbl tksM+sa vkSj orZeku Lrj dh tkap djsaA 
3- tkap djsa fd ykWxj DykWd Lohdk;Z le; ifj'kq)rk ds vuqlkj gSA  
4- LVs'ku fjdkMZ cqd esa ekStwnk okVj ysoy ¼ty Lrj½ dh jhfMax] ykWxj Vkbe vkSj DykWd 

Vkbe ntZ djsa vkSj bldh rqyuk fiNys fu"iknu fjdkMZ ls djsaA 
5- vko';drkuqlkj] ykWxj MssVk] laiw.kZ lafpr vkWdM+ksa lfgr ;k fiNys MkmuyksM ds ckn ds 

MsVk MkmuyksM djsaA 
6- cnyus ;ksX; cSVjh ikoj lzksr dh tkap djsa vkSj laLrqr oksYVst ls de ik, tkus ij bls 

vxyh lfoZl foftV dks /;ku esa j[krs gq, cny nsaA 
7- ;fn ykWxj Lrj vkSj funsZ'k Lrj vleku gSa] vlekurk ds Lrj ds vk/kkj ij] pkj izdkj dh 

lgc)&dkjZokbZ dh tk,%& 
 lek;ksftr ¼,MtLV½ ugha djsaA 
 ykWxj dks lanfHkZr Lrj ls feyk,aA 

 'keu dwi vojks/k ;fn yxk;k x;k gS] lfgr laEkkO; [kjkfo;ksa dh tkap djsaA laHko 
gS rks mls Bhd djsa vkSj ykWxj dks lek;ksftr djsaA 

 ;fn [kjkch dk irk ugha py ikrk gS vkSj vlekurk cuh jgrh gS] ykWxj vkSj@;k 
lsalj gVk,a vkSj cny nsaA 
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16. Rotate the drum anticlockwise to eliminate backlash. 

17. Reset the stylus on the chart at the correct time and level. 

18. Enter the readings of water level and time on the check form or on the new chart. 

19. Before leaving the station check that the instrument is working properly. 

20. Lock the lid or door of the recorder housing. 

 

4 DIGITAL WATER LEVEL RECORDERS 

 
Digital water level recorders (DWLR’s) take a variety of forms but have in common 
the ability to measure and register the water level at a specified interval in digital 
storage on a data logger. The sensor may take the form of a float-operated shaft 
encoder or a pressure transducer. Data loggers for water level measurement also 
take several forms, those with separate removable memory, those with integral 
memory for which a standard portable PC computer is used to set-up and download 
data, and those with integral memory but with proprietary retrieval device. 
 
The methods of setting up and checking DWLR’s depend upon the type of logger 
and sensor and on software specific to a logger type. Visual checking of the 
performance of the DWLR is possible if an on-site display is incorporated into the 
logger. Routine data retrieval and checking involves following steps: 
 
1. Read the reference staff gauge. 

2. Plug in the computer or data retrieval device to the data logger and check the 

current level. 

3. Check that the logger clock is within acceptable time accuracy. 

4. Enter all current readings of water level, logger time and clock time in the Station 

Record Book and compare with previous performance record. 

5. Download the logger data, either the full stored contents or the data since last 

download, as required. 

6. Check exchangeable battery power sources and replace if below the 

recommended voltage, paying due attention to the time period, which will elapse 

before the next service visit. 

7. If logger level and reference level disagree, depending on the level of 

disagreement, four categories of associated action may be applied 

 

 Do not adjust 

 Adjust logger to reference level 

 Investigate potential faults including stilling well blockage if one is installed. 

Remedy if possible and adjust logger. 

 If no problem is identified and disagreement persists, remove logger and/or 

sensor and replace. 
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8- ;fn ykWxj vkSj DykWd Vkbe vleku gSa] vlekurk ds Lrj ds vk/kkj ij] rhu izdkj dh 

lgc) dkjZokbZ dh tk ldrh gSA 
 lek;ksftr ugha djsa 
 ykWxj DykWd Vkbe ls feyk,a 
 ykWxj gVk,a rFkk cnysaA 

 
9-  ;fn vko';d gS] ykWxj dks iqu% LVkVZ djsa ¼vf/kdka'k vk/kqfud ykWxjksa dks       iqu% LVkVZ 

djus dh t:jr ugha gksrh gS½A 
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8. If logger and clock time disagree, depending on the level of disagreement, three 

categories of associated action may be applied. 
 

 Do not adjust 
 Adjust logger to clock time 
 Remove logger and replace 
 

9. Restart logger if necessary (most modern loggers do not need to be restarted) 
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layXud &I  
 
 

nSfud xst iBu gsrq ,d ekg ds fy, ekud izi= 1] 2] 3  
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Annexure – I 

 
Standard form for 1, 2 and 3 daily gauge readings for one month 
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layXud & II  
 

 
?kaVsokj xst iBu gsrq ,d ekg ds fy, ekud izi= A  
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Annexure – II 

 
Standard form for hourly gauge readings for one month 
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[k.M & 4 
 

tyfefr 
 
 
 

 {ks=  funsZf'kdk Hkkx & III  
¶yksV estjesaV 
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lkekU; 
 
tyfefr {ks= funsZf'kdk es tyLrj ekiu ,oa ty izokg LFky dk lapkyu ,oa j[kj[kko tyferh; 
ra= fMtkbu dh mfpr fu"iknu dh izfdz;k,a nh x;h gSA lapkyu rjhds dks izR;sd ty foKkuh; 
lwpuk iz.kkyh izfd;kvksa dks dk;Z fooj.k ds  vuqlkj cuk;k ;k rS;kj fd;k tkrk gSA izR;sd  ty  
foKkuh;  lwpuk  iz.kkyh  ds  fy,  dk;Z  fooj.k  dks  {ks=  funsZf'kdk  ds  [k.M  1  esa izLrqr  
fd;k  x;k gS A 

 
{ks=  izpkyu  es  ,d  :irk  cuk,  j[kus  ds  fy,  ;g  vR;Ur  vko';d  gS  fd  izfdz;k,a  
ftudk  fooj.k  {ks=  funsZf'kdk es  fn;k  x;k  gS  dk  vuqlj.k  lko/kkuh  iwoZd  fd;k  
tk,A tksfd  mPp  Lrj ds  rqyukRed  ty  foKkuh  vkadM+ks  dks  izkIr  djus  dh  vksj  
igyk  dne  gSA bl  ckr  ij  vR;f/kd  cy  fn;k  tkrk  gS  fd  tyfefr  dks  vyx  
djds  ugh  ns[kk  tk  ldrk A ty  foKkuh  lwpuk  iz.kkyh  es  ra=  ,oa  xfrfof/k;ksa  dk  
,dhdj.k  vR;Ur  vko';d  gSA 
 
{ks= funsZf'kdk ds bl [k.M es vkB Hkkx gS A 
 
 Hkkx 1 ra= fMtkbu  vkSj vuqdwyu  ds  fy,  iz;ksx  fd,  tkus  okys  dneksa  ls  

lEcfU/kr  gSA  blds  vfrfjDr  blesa  LFkyksa  dk  p;u]  vkSj rjhds  Hkh  'kkfey  fd, 
tkrs  gSA 

 Hkkx  2 esa ty Lrj ekiu] LFky dk  izpkyu] tks  LVkQ  xst]  vkVksxzfQd  pkVZ  fjdkWMj  
;k  fMthVy  ty  Lrj  fjdkWMj  dk fooj.k gSA 

 Hkkx  3  esa  izkjfEHkd  rS;kjh  xfrfof/k;ksa  vkSj  QyksV  Ekki  ds  dk;Z  fu"iknu]  ftles  
QyksV  Vkbi  dk  pquko]  igaqp  dh  rS;kjh]  voyksdu  vH;kl  ,oa  fuoZgu  vfHkdyu  
vkfn  'kkfey  gSaA 

 Hkkx  4  esa  izkjfEHkd  rS;kjh  xfrfof/k;ksa  vkSj  djsUV  ehVj  dk izs{k.k osfMax  vksj dscy 
iFk]  iqy] ukSdk  }kjk  'kkfey  gS A  bles  fuLlkj.k  x.kuk  ds  fy,  viukbZ  tkusa  
okyh  izfdz;k  Hkh  'kfey  dh  xbZ  gSA 

 Hkkx 5 {ks= es ,Mhlhih  ds iz;ksx ls lEcfU/kr  gSA  blds  vUrxZr  izpkyu  rjhds  vkSj  
LFky  dh n'kk]  ifj;kstuk]  izpkyu  <kapk  ,oa  ekiu  xfr  rFkk  MsVk  fjdkWfMx ,oa 
iz;ksx fof/k vkrs  gSA 

 Hkkx 6 <yku {ks= fof/k }kjk  fuLlkj.k  x.kuk  ds  oakfNr  xfrfof/k;ksa  dks O;Dr  djrk  
gSA 

 Hkkx 7 esa  {ks=  fujh{k.k  ,oa  tkap] oakfNr  tkap  lwph  ,oa  ekud  QkeZ  'kfey gSA 

 Hkkx  8  xsftxa  LFky  ,oa  midj.k  ds  va'kkadu  ds  lkekU;  j[kj[kko  ls  lEcfU/kr  
gSA 
 
funsZf'kdk  esa  tks  izfdz;k  lwph  gS os vkbZ0 ,l0 vks0  ekud  }kjk  vuqeksfnr gS  tgkaWa os 
rduhd  mif}ih;  Hkkjr  dh  voLFkk ds vuqlkj ykxw gksrh  gSA 

 
 
 
 
 
 
 
GENERAL 
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The Field Manual on Hydrometry, comprises the procedures to be carried out to ensure 
proper execution of design of the hydrometric network, and operation and maintenance of 
water level and streamflow gauging stations. The operational procedures are tuned to the task 
descriptions prepared for each Hydrological Information System (HIS) function. The task 
description for each HIS-function is presented in Volume 1 of the Field Manual. 
 
It is essential, that the procedures, described in the Manual, are closely followed to create 
uniformity in the field operations, which is the first step to arrive at comparable hydrological 
data of high quality. Further, reference is made to the other volumes of the manual where 
hydro-meteorology, sediment transport measurements and water quality sampling and 
analysis is described. It is stressed that hydrometry cannot be seen in isolation; in the HIS 
integration of networks and of activities is a must.  
 
This Volume of the Field Manual consists of 8 parts: 
 
 Part I deals with the steps to be taken for network design and optimisation. 

Furthermore, site selection procedures are included, tuned to the suitability of a 
site for specific measurement procedures.  

 Part II comprises operation of water level gauging stations equipped with staff 
gauges, autographic chart recorders or digital water level recorders. 

 Part III comprises the preparatory activities and execution of float measurements, 
including selection of float type, reach preparation, observation practice and 
discharge computation 

 Part IV comprises the preparatory activities and execution of current meter 
measurements by wading, and from cableways, bridges and boats. The 
procedure for discharge computation is included. 

 Part V deals with the field application of the Acoustic Doppler Current Profiler 
(ADCP). It covers operating modes and site conditions, deployment, operating 
set-up and measurement runs as well as the data handling and recording. 

 Part VI presents the required activities for the execution of the Slope-Area 
Method and the procedure to be applied to arrive at a discharge. 

 Part VII comprises Field Inspections and Audits, with required check lists and 
standard forms. 

 Part VIII, finally, deals with routine maintenance of gauging stations and 
calibration of equipment. 

The procedures as listed out in this manual are in concurrence with the ISO 
standards as far as available for the various techniques and applicable to the 
conditions in peninsular India.  
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1-  ifjp; 
 
  LFky ds p;u gsrq lkekU; fu;e ,oa ekiu rduhdks dk fooj.k vfHkdYi funsZf’kdk] 
tyfefr Hkkx 4 ,oa Hkkx 6 esa fn;k x;k gS A  
  ifj'kq) ¶yksV estjesaV dh fof/k ds ckjs esa vkbZ ,l vks 748 esa crk;k x;k gS ysfdu bldk 
iwjk&iwjk ikyu djus dh O;ogkfjd lhek,Wa gSaA rhu eq[; leL;k,a fuEukuqlkj gaS%&  
 
1- tgkWa ekiu vkSj ØzkWl lSD'ku ds chp xgjkbZ esa varj gS ogkWa ¶yksV dks v?oZfLFkfr esa e/; 

osx ekius ds fy, fHkUu&fHkUu ekiksa ds vuqlkj ugha cuk;k tk ldrk gSA dk;kZRed 
iz;kstuksa ds fy, dsoy lrg ;k fudV lrg ¶yksV O;ogkfjd gSa vkSj bl izdkj xq.kkad esa 
vfuf'prrk jgrh gS ftldk mi;ksx lrgh osxksa dks m/oZfLFkfr esa ek/; osx esa ifjofrZr 
djus ds fy, fd;k tkrk gSA 

2- ¶yksV dks dzkWl lSD'ku ij lgh&lgh <aXk ls ykuk vR;ar dfBu gS vkSj bl izdkj ekfir 
osx ds fy, pkSMkbZ vkSj iSuy {ks= fu;r djuk dfBu gksrk gSA 

3- vkbZ ,l vks 748 esa of.kZr fof/k dk bLrseky djus ds fy, dzkWl lSD'ku vkSj osx forj.k 
odzksa vkSj izR;sd ekiu ds fy, [kaM {ks=ksa ds xzkQh; fu/kkZj.k dk vadu visf{kr gS tks 
Jelk/; dk;Z gSA blds fy, izlih /kkjk ekih ls ekiu dh rqyuk esa vf/kd iz;kl djuk 
iM+rk gS blfy, ;g QhYM esa O;ogkfjd ugha gksxkA 

 
blfy,] bl fof/k esa varfuZfgr vfuf'prrkvksa dks igpku dj vkSj QhYM eki esa ljyrk ds 
lkFk&lkFk mldh lax.kuk esa ljyrk ds fy, iz;kl djrs gq, Hkkjrh; ifjfLFkfr;ksa ds fy, 
fuEufyf[kr izfdz;k viukbZ xbZ gSA 
 
/kkjk ekih ls ekiu laHko ugha gksus ij gh ¶yksV ekiu fd;k tk,xkA bldk mi;ksx 
mu dsanzksa esa fd;k tk ldrk gS tgkWa /kkjk ekih lqfo/kk,Wa ekStwn gS ysfdu mudk mi;ksx djus 
ds fy, fLFkfr;ka vuqi;qDr ;k [krjukd gSA ¶yksV fof/k dk izk;% mi;ksx ok<+ ekiu ds fy, 
fd;k tkrk gSA mu dsanzksa esa Hkh ¶yksV ekiu fd;k tk ldrk gS tgka dsanz ds fMtkbu ds fy, 
izkFkfed losZ{k.k ds Hkkx ds :Ik esa /kkjk ekih lqfo/kk,a vHkh ugha gSA QhYM eSuqvy ds bl 
Hkkx&III esa fuEufyf[kr 'kkfey gS%& 
 
1-   ¶yksV Vkbi ¼izdkj½ dk p;u 
2-   jhp fufeZfr 
3-   izs{k.k fof/k 
4-   fuLlkj.k lax.ku 
 

2-  ¶yksV Vkbi 
 
 lkekU;r% dsoy lrgh ;k fudV lrgh ¶yksV dk gh bLrseky fd;k tkuk pkfg,A ;s 
lkekU;r% ydM+h ls cuh 4 lseh- O;kl ds 0-4 eh yacs csyukdkj NMsa+ gksaxhA mUgsa bl rjg 
Hkkfjr fd;k tk,xk fd os yacor fLFkfr esa ¶yksV djsa vkSj mudk ,d frgkbzZ fgLlk ikuh dh 
lrg ls ckgj fudyk jgsA ;g gok ds izHkko dks U;wure djus ds fy, gSA v'kkar ty esa 
mudh ljyrk ls igpku djus ds fy, bu NM+ksa ij pednkj jax yxk;k tk,xkA mFkys izokg] 
eku yks 1-5eh ls de] ds fy,  vis{kkd`r NksVh 0-25 ehVj yach NM+ rS;kj dh tk,xhA  
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1 INTRODUCTION 
 
General principles of site selection and measurement techniques are described in 
Volume 4, Design Manual, Hydrometry, respectively in Chapters 4 and 6. 
 
The methodology of rigorous float measurement is described in ISO 748 but there 
are practical limitations to its full application. Three principal problems are: 
 
1. Floats cannot be tailored to different dimensions to measure mean velocity in the 

vertical, where depths differ between gaugings and across the section. For 
operational purposes only surface or near-surface floats are practical and there is 
therefore uncertainty in the coefficient which must be used to convert surface 
velocities to mean velocity in the vertical. 
 

2. Floats can rarely be positioned precisely in the cross section and hence there is 
a difficulty in assigning a width and panel area to the measured velocity. 
 

3. Application of the methods described in ISO 748 requires laborious plotting of 
cross section and velocity distribution curves, and the graphical assessment of 
segment areas for each gauging. The effort required is greater than for a typical 
current meter gauging and may not be practical in the field. 

 
The procedures described below have therefore been adapted to Indian conditions, 
recognising the inherent uncertainties in the method and attempting to match the 
simplicity of field measurement with ease of computation. 
 
Float gauging will only be carried out when it is not possible to make 
measurements by current meter. This may be at stations where current metering 
facilities exist but conditions for their use have become unsuitable or dangerous. The 
float method will most often be applied to flood gauging. Float gauging may also be 
carried out at stations where current metering facilities have not yet been installed or 
as part of a preliminary survey for station design. 
 
This part III of the Field Manual includes: 
 
1. Selection of float type 

2. Reach preparation 

3. Observation practice 

4. Discharge computation 

2 FLOAT TYPE 

Surface or near-surface floats should generally only be used. These will normally be 
wooden cylindrical rods 0.4m in length and 4 cm in diameter. They will be weighted 
so that they float nearly vertically with one third of the length protruding above the 
water surface. This is to minimise the effects of wind. The rods will be brightly 
painted for easy identification in turbid or turbulent water. A shorter length rod of 
0.25 m may be prepared for shallow flows of less than say, 1.5 metres. 
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3- jhp fufeZfr (Reach Preparation) 
 
   lHkh dsUnzksa ds fy, ftuesa ¶yksV estjeasV fu;fer :Ik ls fd;k tkrk gS] tgkWa 
¶yksV }kjk ck<+ dk ekiu dHkh dHkkj fd;k tkrk gSa jhp dk p;u fd;k tk,xkA dkzl lSD'ku 
dk losZ{k.k fd;k tk,xk vkSj vkWdM+s igys rS;kj dj fy, tk,axsA viLVªhe vkSj Mkmu& LVªhe 
dzkWl lsD'ku I;kZIr nwjh ij gksaxs ftlls fd ¶yksV vuqizLFk le; ¼pkSMkbZ dk 3 ls 5 xq.kk ;k 
U;wure 20 lsdsaM izxeu le;½ dk ifj'kq) vkdyu fd;k tk ldsA tgkWa jhp iqy ls 
MkmuLVªhe esa fLFkr gS rks viLVªhe okyk fgLlk iqy ls Ik;kZIr nwjh ij gksxk ftlls fd iz{kksHk 
ds izHkkoksa ls cpk tk ldsA 
    viLVªhe vkSj MkmuLVªhe dzkWl lSD'ku dk losZ{k.k fd;k tk,xk vkSj LVkQ xstksa ds 
'kwU; ls cka/kk tk,xkA dzkWal lSD'ku ls viLVªhe pSuy dks dbZ [kaMksa esa foHkkftr fd;k tk,xk 
ftuij pSuy ds vkj ikj cjkcj nwjh ij ¶yksV j[ks tk,Waxs (;k j[kus dk iz;kl fd;k tk,xk)A 
fo"ke la[;k T;knk Bhd jgrh gS D;ksafd blesa ,d ¶yksV pkSM+kbZ ds 50% ij j[kk tkrk gSA 
;fn ¶yksV dks iqy ls ugha j[kk tkrk gssSs rks lkr ls vf/kd [kaMksa dk mi;ksx lkekU;r% 
vO;kogkfjd gksrk gSA  
    
   ;fn jhp ,d leku gS vkSj fdukjksa ls lekarj izokg gS rks MkmuLVªhe okys fgLls 
dks blh rjg ls leku vuqikfrd varj ls foHkkftr fd;k tkrk gSA ;fn dzkWl /kkjk,a ;k 
vilj.k gS rks viLVªhe esa fofufnZ"V varjkyksa ij j[ks x, ¶yksV ds MkmuLVªhe dzkWl lSD'ku esa 
vkSlr 'xarO;' ds fy, iz;kl fd, tk,xsa vkSj bu 'xarO;ksa' dk bLrseky MkmuLVªhe jhp dks 
[kaMksa esa mifoHkkftr djus ds fy, fd;k tk,xkA 
    
   bu dzkWl lSD'kukas ls of/kZr LVkQ xst Lrjksa ds fy, [kaM {ks= fu/kkZfjr fd, tk,axs 
vkSj viLVªhe rFkk MkmuLVªhe [kaM {ks=ksa dk ek/; fudkyk tk,xkA bls ekud QkeZ (fp= 1)dk 
mi;ksx djds dsanz ds fy, pqus x, [kaMks dh la[;k ds fy, rS;kj fd;k tk,xkA lqfo?kk ds 
fy,] bl QkeZ dks viLVªhe vkSj MkmuLVªhe [kaM ds fy, vyx ls iwjk fd;k tk,xk vkSj 
rhljk QkeZ (dk;Zlk/kd)fn, x, [kaM vkSj xst ÅapkbZ ds fy, {ks=ksa ek/; ls rS;kj fd;k 
tk,xkA ekulwu lhtu ls igys  de ls de o"kZ esa ,d ckj iqu% losZ{k.k ds ckn ,d ubZ 
rkfydk rS;kj dh tk,xhA 
    
   [kaM LFkku dk iwoZ p;u djus esa ogkWa leL;k gks ldrh gS tgkWa xst ÅapkbZ ds lkFk 
pSuy dh pkSM+kbZ esa dkQh o`f) gksrh gS ysfdu mPp izokg eas bldh laHkkouk de gS tgkWa 
vf/kdka'k izs{k.k fd, tk,WaxsA 
 

4-izs{k.k fof/k%& 
 

1-  jhp ds viLVªhe vkSj MkmuLVªhe Nksjksa ij ,d&,d izs{kd j[ks tk,axs tks ,d nwljs dks 
fn[kkbZ nsaxsA MkmuLVªhe isz{kd Vkbe dhij dk dke djsxk vkSj mls fMftVy LVki okp nh 
tk,xhA 

2-  viLVªhe izs{kd igys dzkl lsD'ku ls viLVªhe fn'kk esa Ik;kZIr nwjh ij ls ¶yksV NksMsxk ¼ ;k 
Qsadsxk½ ftlls fd og igys dzkWl lSD'ku ij igqWpus ls igys fLFkj osx izkIr dj ldsA 
lkekU;r% 10 ehVj i;kZIr jgsxkA ¼¶yksV½ Iyow }kjk LVkVZ ykbu ikj djus ij viLVªhe 
izs{kd MkmuLVªhe izs{kd dk ladsr HkstsxkA lgh u j[ks x, ¶yksV dks iqu% j[kk tk,xkA 
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3 REACH PREPARATION 

For all stations at which regular float measurements are made, or where occasional 
flood measurement by float is anticipated, the reach will be chosen, cross sections 
surveyed and data prepared in advance. 
 
The upstream and downstream cross sections will be sufficiently far apart for 
accurate assessment of float traverse time (3 to 5 times the width or a minimum of 
20 seconds travel time). Where the reach is located downstream from a bridge, the 
upstream section will be sufficiently far from the bridge to avoid the effects of 
turbulence. 
The cross sections at the upstream and downstream ends of the reach will be clearly 
marked such that the time when the float crosses the line can be clearly identified. 
There will be markers on both banks. 
 
The upstream and downstream cross sections will be surveyed and tied to the zero 
of the staff gauges. The upstream channel cross section will be divided into a 
number of segments at which the floats will be placed (or attempt to be placed) at 
equal spacing across the channel. An odd number is convenient as it allows one 
float to be placed at 50% of the width. Use of more than 7 segments is usually 
impractical unless the floats are placed from a bridge. 
 
If the reach is uniform and flow parallel with the banks, the downstream section will 
be similarly divided by the same proportional spacing. If there are cross currents or 
divergence, trials will be carried out to establish the average ‘destination’ in the 
downstream cross section of the floats placed at the specified intervals upstream, 
and these destinations used to subdivide the downstream reach into segments. 
From these cross sections, segment areas will be determined for incremental staff 
gauge levels and the mean of the upstream and downstream segment areas will be 
calculated. This will be prepared for the number of segments selected for the station 
using a standard form (Figure 1). For convenience, the form will be completed for 
upstream and downstream sections separately and a third (working) form prepared 
from the mean of the areas for given segment and gauge height. A new tabulation 
will be prepared following re-survey, with a minimum of once per year before the 
monsoon season. 
 
The pre-selection of segment locations may cause problems where the channel 
width increases significantly with gauge height, but this is less likely at high flows 
where most of the observations will be made. 
 

4 OBSERVATIONAL PRACTICE 

1. An observer will be stationed at upstream and downstream ends of the reach and 
will be visible to each other. The downstream observer will act as timekeeper and 
will be equipped with a digital stop watch. 
 

2. The upstream observer will release (or throw) the floats far enough upstream 
from the first cross section for them to obtain a constant velocity before reaching 
the first cross section. Ten metres will usually be adequate. The upstream 
observer will signal the downstream observer when the float crosses the start 
line. Badly placed floats will be repeated. 
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3- ¶yksV dzzekuqlku NksM+s tk,axs] mlesa le; fu;r ¼fudVre 0-1 lsdsaM rd½ fd;k tk,xk 
vkSj bls fp=&2 esa fn, x, ekud QkeZ esa fjdkMZ fd;k tk,xkA  

4- fdukjs ij ;k dpjs esa Qals ¶yksV ij /;ku ugha fn;k tk,xk vkSj ¶yksV nksckjk Hksts 
tk,axsA 

  
   /;ku nsa fd pSuy ds vkj&ikj ¶yksV j[kus dh leku nwjh ds p;u ds ifj.kke 
Lo:Ik [k.M pkSM+kbZ vleku gksxh D;ksafd fdukjs ds fudV ds ¶yksV ikuh ds fdukjs rd vf/kd 
pkSM+kbZ ysaxsA bl izdkj 5 [kaMks ds fy, ¶yksV dks 17%(,d cVk N%)] 33%(,d cVk rhu%)] 
50%(e/;)]  67% (nks frgkbZ) vkSj 63%(ikWp cVk N%) dh nwjh ij ugj ds vkj&ikj j[kk 
tk,xkA lkr [kaMksa esa ¶yksV dks dqy nwjh ds 12-5% (,d cVk vkB)] 25% (,d pkSFkkbZ)] 37-
5% (rhu cVk vkB)] 50 % (e?;½] 62.5% ¼ikap cVk vkB½ 75% (rhu pkSFkkbZ)] vkSj  
87.5% (lkr cVk vkB) ij j[kk tk,xkA 
 
5-  lax.kuk 
 

1.   dsanz ij ekiu dk;Z iwjk gksus ds rqjar i'pkr fuLlkj.k dk;Z iwjk fd;k tk,xkA 
2.   izR;sd [kaM ds fy, lrgh osx dk ifjdyu jhp yackbZ dks izxeu dky }kjk foHkkftr 

djus ds :Ik esa fd;k tkrk gS vkSj bls QkeZ ds dkWye 3 esa ntZ fd;k tkrk gS (fp=&2)A 
3-  ;fn /kkjk ekih ls ekiu esa fdlh i`Fkd lrgh ¶yksV xq.kkad dk izek.k ugha gsS  rks ek/; 

Å/oZ@osx dk fu/kkZj.k 0-85 lrgh osx ds :Ik esa fd;k tkrk gSA 
4-  fn, x, xst dh ÅpkbZ ds fy, [k.M {ks=Qy fp= 1 ls Ik<+k tkrk gSA QkeZ esa fudVre 

lsaVhehVj rd vkarj x.kuk fuEu izokg ij mfpr gS ysfdu mPp izokg ij vuko';d gSA 
5-   [kaM fuLlkj.k dk ifjdyu [kWaM {ks=Qy vkSj osx ds xq.ku ds :Ik esa fd;k tkrh gSA 
6-   iw.kZ fuLlkj.k vkSj {ks=Qy dk ifjdyu [kaM fuLlkj.k vkSj {ks=Qyksa ds ;ksx ds :Ik esa 

fd;k tkrk gSA 
7-  ek/; osx dk ifjdyu dqy {ks=Qy }kjk foHkkftr iw.kZ fuLlkj.k ds :Ik esa fd;k tkrk gSA 
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3. Floats will be released sequentially, timed (to the nearest 0.1 sec), and recorded 

in the standard form illustrated in Figure 2. 

 
4. Floats which snag on banks or debris are ignored and the float run repeated. 
 
Note that the selection of equal float-placing distances across the channel will result 
in unequal segment widths as the floats nearest the bank will incorporate a greater 
width to the water’s edge. Thus for 5 segments the floats will be placed at 17% (one 
sixth), 33% (one third), 50% (middle), 67% (two thirds) and 83% (five sixths) of the 
distance across the channel.  For 7 segments the floats will be placed at 12.5% (one 
eighth), 25% (one quarter), 37.5% (three eighths), 50% (middle), 62.5% (five 
eighths), 75% (three quarters), and 87.5% (seven eighths) of the distance. 
 

5 COMPUTATION 

1. Discharge will be completed at the station immediately after completion of the 
measurement. 
 

2. Surface velocity is calculated for each segment as reach length divided by travel 
time and entered in Column 3 of the form (Figure 2). 

 
3. Mean vertical/segment velocity is determined as 0.85 x Surface velocity, unless 

there is evidence from current meter measurements of a different surface float 
coefficient. 

 
4. Segment area for the given gauge height is read from Figure 1. Interpolation in 

the form to the nearest centimetre is justified at low flows but unnecessary at 
high flows. 

 
5. Segment discharge is calculated as the multiple of segment area and velocity. 
 
6. Total discharge and area are calculated as the sum of segment discharges and 

areas. 
 
7. Mean velocity is computed as Total discharge divided by Total area. 
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---------------------------------------------------------------------------jkT; lrgh ty lSDVj 
¶yksV }kjk fuLlkj.k ekiu 

nh xbZ xst ÅWapkbZ ds fy, dzkl lSD'ku {ks= 
csflu---------------   unh -------------------------LFky----------------------------dksM la- --------------------------- 
 
LVkQ 
xst Lrj 

[kaM 
{ks=  
1    

[kaM 
{ks=  
2    

[kaM 
{ks=  
3    

[kaM 
{ks=  
4    

[kaM 
{ks=  
5    

[kaM 
{ks=  
6    

[kaM 
{ks=  
7    

[kaM 
{ks=  
8    

[kaM 
{ks=  
9    

[kaM 
{ks=  
10    

[kaM 
{ks=   
11 

dqy 
{ks= 

0-00             
0-10             
0-20             
0-30             
0-40             
0-50             
0-60             
0-70             
0-80             
0-90             
1-00             
1-10             
1-20             
1-30             
1-40             
1-50             
1-60             
1-70             
1-80             
1-90             
2-00             
2-10             
2-20             
2-30             
2-40             
2-50             
2-60             
2-70             
2-80             
2-90             
3-00             
3-10             
3-20             
3-30             
3-40             
3-50             
3-60             
3-70             
3-80             
3-90             
4-00             

fp=1 %& nh xbZ xst ÅWapkbZ ds fy, [akM vkSj dzkWl lSD'ku {ks= 
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…………………………STATE SURFACE WATER SECTOR 

DISCHARGE MEASUREMENT BY FLOATS 

Cross sectional areas for given gauge heights 

 

Basin  .........................  River  .............................  Site...............................  Code No  
.......................   
 

Staff 
Gauge 
Level 

Sgt. 
Area 
  1 

Sgt. 
Area 
  2 

Sgt. 
Area 
  3 

Sgt. 
Area 
  4 

Sgt. 
Area 
  5 

Sgt 
Area 
  6 

Sgt. 
Area 
  7 

Sgt. 
Area 
  8 

Sgt. 
Area 
  9 

Sgt. 
Area 
 10 

Sgt. 
Area 
11 

Total 
Area 

0.00             
0.10             
0.20             
0.30             
0.40             
0.50             
0.60             
0.70             
0.80             
0.90             
1.00             
1.10             
1.20             
1.30             
1.40             
1.50             
1.60             
1.70             
1.80             
1.90             
2.00             
2.10             
2.20             
2.30             
2.40             
2.50             
2.60             
2.70             
2.80             
2.90             
3.00             
3.10             
3.20             
3.30             
3.40             
3.50             
3.60             
3.70             
3.80             
3.90             
4.00             

(Figure 1: Segment and cross sectional areas for given gauge height.) 
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---------------------------------------------------------------------------jkT; lrgh ty lSDVj 
¶yksV }kjk fuLlkj.k ekiu 

nh xbZ xst ÅWapkbZ ds fy, dzkl lSD'ku {ks= 
csflu---------------   unh -------------------------LFky----------------------------dksM la- --------------------------- 
 
LVkQ 
xst 
Lrj 

[kaM 
{ks=  
1    

[kaM 
{ks=  
2    

[kaM 
{ks=  
3    

[kaM 
{ks=  
4    

[kaM 
{ks=  
5    

[kaM 
{ks=  
6    

[kaM 
{ks=  
7    

[kaM 
{ks=  
8    

[kaM 
{ks=  
9    

[kaM 
{ks=  
10   

[kaM 
{ks=   
11 

dqy 
{ks= 

4-10             
4-20             
4-30             
4-40             
4-50             
4-60             
4-70             
4-80             
4-90             
5-00             
5-10             
5-20             
5-30             
5-40             
5-50             
5-60             
5-70             
5-80             
5-90             
6-00             
6-10             
6-20             
6-30             
6-40             
6-50             
6-60             
6-70             
6-80             
6-90             
7-00             
7-10             
7-20             
7-30             
7-40             
7-50             
7-60             
7-70             
7-80             
7-90             
8-00             

fp= 1 (tkjh) %& nh xbZ xst ÅWapkbZ ds fy, [akM vkSj dzkWl lSD'ku {ks= 
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…………………………STATE SURFACE WATER SECTOR 

DISCHARGE MEASUREMENT BY FLOATS 

Cross sectional areas for given gauge heights  (contd.) 

 

Basin  .........................  River  .............................  Site...............................  Code No  .......................   
 

Staff 
Gauge 
Level 

Sgt. 
Area 
  1 

Sgt. 
Area 
  2 

Sgt. 
Area 
  3 

Sgt. 
Area 
  4 

Sgt. 
Area 
  5 

Sgt 
Area 
  6 

Sgt. 
Area 
  7 

Sgt. 
Area 
  8 

Sgt. 
Area 
  9 

Sgt. 
Area 
 10 

Sgt. 
Area 
11 

Total 
Area 

4.10             
4.20             
4.30             
4.40             
4.50             
4.60             
4.70             
4.80             
4.90             
5.00             
5.10             
5.20             
5.30             
5.40             
5.50             
5.60             
5.70             
5.80             
5.90             
6.00             
6.10             
6.20             
6.30             
6.40             
6.50             
6.60             
6.70             
6.80             
6.90             
7.00             
7.10             
7.20             
7.30             
7.40             
7.50             
7.60             
7.70             
7.80             
7.90             
8.00             

(Figure 1 (contd.): Segment and cross sectional areas for given gauge height)  
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------------------------------------------------------ jkT; lrgh ty lSDVj  
¶yksV }kjk fuLlkj.k ekiu uksV 

 
csflu---------------  unh --------------------LFky----------------------dksM la- ---------------------rkjh[k-------------- 
izs{kd -------------------------------------     ----------------------------------    ------------------------------------- 
ekSle dh fLFkfr -------------------------------------------------------------------------------------------------------------------------------- 
ty dh fLFkfr -------------- iw.kZr% LoPN@ lkekU;r% xkn ;qDr @ vR;f/kd xkn ;qDr 
gok& gYdh@e/;e@rst@vR;f/kd rst 
fn'kk&viLVªhe@Mkmu LVªhe@vkj ikj 
fu;a=.k esa ifjorZu%& crk,W (dVko] Hkjko] ca/kk] dpjk] [kjirokj vkfn) 

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
---------------------------------------------------------------------------- 
unh ry dk fooj.k 
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------------------------- 
 
[kaM la[;k ;k=k  vof/k 

 (lsdsaM) 
lrgh osx 
eh@lsdsaM 

m?okZ@[akM 
osx 
(eh@lsdsaM) 

[kaM {ks=Qy 
eh² 

fuLlkj.k 
 (eh3@lsdsaM) 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 

     

tksM      
 

ifj{ks=ksa (lSD'kuks) ds chp dh nwjh --------------------------------- lrgh ek/; m?oZ osx --------------- 
xst jhfMax vkjaHk esa------------------ var esa------------------- 'kwU; vkj ,y ¼thVh,l½-----------eh 
xst ds ifj.kke 
{ks=Qy -------------- ---ek/;osx---------------------e/; xst ÅWapkbZ --------------------fuLlkj.k---------- 
 
xsftax la------------------ 

(fp= 2 %& ¶yksV fuLlkj.k ekiu uksV~l & lkj QkeZ) 
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…………………………STATE SURFACE WATER SECTOR 

FLOAT DISCHARGE MEASUREMENT NOTES 
 

 

Basin  .........................  River  .............................  Site...............................  Code No  .......................  Date  
......................... 

Observation made by  .........................................       .................................................    
........................................................ 

Weather Conditions 
................................................................................................................................................................ 

Condition of Water  ....Fairly clear / Ordinarily Silty / Intensely Silty 

Wind  .. Slight / Moderate / Strong / Very Strong                    Direction   ...Upstream / Downstream / Cross 

Changes in Control  - Describe  (Scouring, deposition, bunding, debris, weed etc.)  
........................................................... 

....................................................................................................................................................................................

......... 

....................................................................................................................................................................................

......... 

....................................................................................................................................................................................

......... 

Character of River bed  
............................................................................................................................................................................................ 

............................................................................................................................................................................................ 

 

Segment 
      No 

Travel Time 
     (secs) 

Sfc. Velocity 
      (m/sec) 

Vert/Segment 
  Vel. (m/sec) 

Segment 
 Area  )m2) 

Discharge 
    (m3/sec) 

1      
2      
3      
4      
5      
6      
7      
8      
9      
10      
11      
      
Total      

 

Distance between sections  .........................     Surface : Mean Vertical velocity  ................................ 

Gauge readings At Start...........................   At Finish............................ Zero  R L  (GTS)...........................  m 

 

Gauging Results 

 Area  ....................  Mean Velocity  ....................  Mean Gauge height.  ..............  Discharge  ..................... 

 

Gauging No. ........................ 

 

(Figure 2: Float discharge measurement notes  -  summary form) 
 

  



42 
 

 
 
 
 
 
 
 
 
 

 
 

[k.M & 4 
 

tyfefr 
 
 
 

{ks= funsZf'kdk & IV 
/kkjk ekih xsftax 



43 
 

VOLUME 4 
HYDROMETRY 

FIELD MANUAL - PART IV 
 

CURRENT METER GAUGING 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



44 
 

      
fo"k; lwph 
       
     lkekU;         45 

 
1- ifjp;         47 
2- fuyacu ¼llisa'ku½ fof/k       47  
3- LFky dk p;u        49 
4- /kkjkekih@lgk;d lkexzh dk p;u     51  
5- Å/oZk/kj varjky vkSj la[;k dk p;u     53 
6- Å/okZ fLFkfr esa fcanqvksa dh la[;k  dk p;u    55 
7- vkajfEkd izekiu uksV~l       57 
8- /kkjkekih ls ekiu        59 

8-1 lkekU; 
8-2 py dj /kkjkekih ls ekiu djuk 
8-3 dscy&os ls /kkjkekih ls ekiu djuk 
8-4 iqykas ls /kkjkekih ls izekiu 
8-5 ukoksa ls /kkjkekih ls izekiu 

9- fo'ks"k fLFkfr;ka        73 
10- fuLlkj.k dk lax.ku       81 



45 
 

Table of Contents 

GENERAL  466 

1 INTRODUCTION 49 

2 METHOD OF SUSPENSION 49 

3 SELECTION OF SITE 51 

4 SELECTION OF CURRENT METER/ACCESSORIES 53 

5 SELECTION OF VERTICAL INTERVAL AND NUMBER 55 

6 SELECTION OF NUMBER OF POINTS IN THE VERTICAL 57 

7 PRELIMINARY GAUGING NOTES 59 

8 CURRENT METER MEASUREMENT 610 

8.1 GENERAL  
8.2 CURRENT METER MEASUREMENTS BY WADING  
8.3 CURRENT METER MEASUREMENT FROM CABLEWAYS  
8.4 CURRENT METER GAUGING FROM BRIDGES  
8.5 CURRENT METER GAUGING FROM BOATS  

9 SPECIAL CONDITIONS 75 

10 COMPUTATION OF DISCHARGE 83 

 
 



46 
 

lkekU; 
 
tyfefr {ks= funsZf'kdk es tyLrj ekiu ,oa ty izokg LFky dk lapkyu ,oa j[kj[kko tyferh; 
ra= fMtkbu dh mfpr fu"iknu dh izfdz;k,a nh x;h gSA lapkyu rjhds dks izR;sd ty foKkuh; 
lwpuk iz.kkyh izfd;kvksa dks dk;Z fooj.k ds  vuqlkj cuk;k ;k rS;kj fd;k tkrk gSA izR;sd  ty  
foKkuh;  lwpuk  iz.kkyh  ds  fy,  dk;Z  fooj.k  dks  {ks=  funsZf'kdk  ds  [k.M  1  esa izLrqr  
fd;k  x;k gS A 

 
{ks=  izpkyu  es  ,d  :irk  cuk,  j[kus  ds  fy,  ;g  vR;Ur  vko';d  gS  fd  izfdz;k,a  
ftudk  fooj.k  {ks=  funsZf'kdk es  fn;k  x;k  gS  dk  vuqlj.k  lko/kkuh  iwoZd  fd;k  
tk,A tksfd  mPp  Lrj ds  rqyukRed  ty  foKkuh  vkadM+ks  dks  izkIr  djus  dh  vksj  
igyk  dne  gSA bl  ckr  ij  vR;f/kd  cy  fn;k  tkrk  gS  fd  tyfefr  dks  vyx  
djds  ugh  ns[kk  tk  ldrk A ty  foKkuh  lwpuk  iz.kkyh  es  ra=  ,oa  xfrfof/k;ksa  dk  
,dhdj.k  vR;Ur  vko';d  gSA 
 
{ks= funsZf'kdk ds bl [k.M es vkB Hkkx gS A 
 
 Hkkx 1 ra= fMtkbu  vkSj vuqdwyu  ds  fy,  iz;ksx  fd,  tkus  okys  dneksa  ls  

lEcfU/kr  gSA  blds  vfrfjDr  blesa  LFkyksa  dk  p;u]  vkSj rjhds  Hkh  'kkfey  fd, 
tkrs  gSA 

 Hkkx  2 esa ty Lrj ekiu] LFky dk  izpkyu] tks  LVkQ  xst]  vkVksxzfQd  pkVZ  fjdkWMj  
;k  fMthVy  ty  Lrj  fjdkWMj  dk fooj.k gSA 

 Hkkx  3  esa  izkjfEHkd  rS;kjh  xfrfof/k;ksa  vkSj  QyksV  Ekki  ds  dk;Z  fu"iknu]  ftles  
QyksV  Vkbi  dk  pquko]  igaqp  dh  rS;kjh]  voyksdu  vH;kl  ,oa  fuoZgu  vfHkdyu  
vkfn  'kkfey  gSaA 

 Hkkx  4  esa  izkjfEHkd  rS;kjh  xfrfof/k;ksa  vkSj  djsUV  ehVj  dk izs{k.k osfMax  vksj dscy 
iFk]  iqy] ukSdk  }kjk  'kkfey  gS A  bles  fuLlkj.k  x.kuk  ds  fy,  viukbZ  tkusa  
okyh  izfdz;k  Hkh  'kfey  dh  xbZ  gSA 

 Hkkx 5 {ks= es ,Mhlhih  ds iz;ksx ls lEcfU/kr  gSA  blds  vUrxZr  izpkyu  rjhds  vkSj  
LFky  dh n'kk]  ifj;kstuk]  izpkyu  <kapk  ,oa  ekiu  xfr  rFkk  MsVk  fjdkWfMx ,oa 
iz;ksx fof/k vkrs  gSA 

 Hkkx 6 <yku {ks= fof/k }kjk  fuLlkj.k  x.kuk  ds  oakfNr  xfrfof/k;ksa  dks O;Dr  djrk  
gSA 

 Hkkx 7 esa  {ks=  fujh{k.k  ,oa  tkap] oakfNr  tkap  lwph  ,oa  ekud  QkeZ  'kfey gSA 

 Hkkx  8  xsftxa  LFky  ,oa  midj.k  ds  va'kkadu  ds  lkekU;  j[kj[kko  ls  lEcfU/kr  
gSA 
 
funsZf'kdk  esa  tks  izfdz;k  lwph  gS os vkbZ0 ,l0 vks0  ekud  }kjk  vuqeksfnr gS  tgkaWa os 
rduhd  mif}ih;  Hkkjr  dh  voLFkk ds vuqlkj ykxw gksrh  gSA 
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GENERAL 
 
The Field Manual on Hydrometry, comprises the procedures to be carried out to 
ensure proper execution of design of the hydrometric network, and operation and 
maintenance of water level and streamflow gauging stations. The operational 
procedures are tuned to the task descriptions prepared for each Hydrological 
Information System (HIS) function. The task description for each HIS-function is 
presented in Volume 1 of the Field Manual. 
 
It is essential, that the procedures, described in the Manual, are closely followed to 
create uniformity in the field operations, which is the first step to arrive at 
comparable hydrological data of high quality. Further, reference is made to the other 
volumes of the manual where hydro-meteorology, sediment transport measurements 
and water quality sampling and analysis is described. It is stressed that hydrometry 
cannot be seen in isolation; in the HIS integration of networks and of activities is a 
must.  
 
This Volume of the Field Manual consists of 8 parts:  
 
 Part I deals with the steps to be taken for network design and optimisation. 

Furthermore, site selection procedures are included, tuned to the suitability of a 

site for specific measurement procedures.  

 Part II comprises operation of water level gauging stations equipped with staff 

gauges, autographic chart recorders or digital water level recorders. 

 Part III comprises the preparatory activities and execution of float measurements, 

including selection of float type, reach preparation, observation practice and 

discharge computation 

 Part IV comprises the preparatory activities and execution of current meter 

measurements by wading, and from cableways, bridges and boats. The 

procedure for discharge computation is included. 

 Part V deals with the field application of the Acoustic Doppler Current Profiler 

(ADCP). It covers operating modes and site conditions, deployment, operating 

set-up and measurement runs as well as the data handling and recording. 

 Part VI presents the required activities for the execution of the Slope-Area 

Method and the procedure to be applied to arrive at a discharge. 

 Part VII comprises Field Inspections and Audits, with required check lists and 

standard forms. 

 Part VIII, finally, deals with routine maintenance of gauging stations and 

calibration of equipment. 

 
The procedures as listed out in this manual are in concurrence with the ISO 
standards as far as available for the various techniques and applicable to the 
conditions in peninsular India.  
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1- ifjp; 
 

?kkjkekih  ekiu rduhdh dk foLr`r fooj.k vfHkdYi eSuqvy] tyfefr ds v/;k;&6 esa  fn;k x;k 
gSA ftlesa /kkjk osx, unh xgjkbZ] pkSM+kbZ ,oa fuLlj.k lax.ku ds ;a=ks ,oa rduhdks ds ckjs esa Hkh 
crk;k x;k gSA fofo/k rduhd miyC/k gksus ij Hkh buds bLrseky dk fodYi fdlh LFky fo'ks"k 
ij pSuy ds T;ferh; vkSj tyh; vfHky{k.kksa vkSj ml LFky ij miyC/k lqfo/kkvksa vkSj midj.kksa 
dks ns[krs gq, lhfer gSA rFkkfi izs{kd ds fy, fdlh fo'ks"k LFky ij] fo'ks"k le; vkSj izokg ds 
fy, iz;ksx esa ykbZ tkus okyh fof/k ds ckjs esa fu.kZ; ysuk visf{kr gksxkA fuyacu fof/k] osfMax] fczt 
dsfcy os] uko ekiu dk LFkku] ?kkjkekih dzkWl lSD'ku esa mi;ksx ds fy, Å?okZ/kkjdksa dh la[;k 
vkSj Å?okZ/kkjdksa esa varjky vkSj fcanqvksa dh la[;k dk p;u vo'; fd;k tk,xkA blds Ik'pkr 
ekiu dk;Z 'kq: djus ls igys ekiu fLFkfr;ksa dks ekud ekid QkeZ esa ekiu ds fy, gsMj lwpuk 
ds :Ikesa fjdkMZ fd;k tkrk gSA QhYM eSuqvy ds bl Hkkx esa fuEufyf[kr lfefyr gS%& 
 

1- fuyacu dh fof/k 
2- LFky dk p;u 
3- ?kkjkekih@lgk;d lkexzh dk p;u 
4- Å/okZ/kjd varjky vkSj la[;k dk p;u 
5- Å/okZ/kj esa fcanqvksa dh la[;k dk p;u 
6- vkjaafHkd ekiu fVIi.kh  
7- /kkjkekih ls ekiu 

 lkekU; 

 osfMax }kjk  
 dsoy os ls 
 iqyksa ls 
 ukoksa ls 

 fo'ks"k fLFkfr;ka 
8- fuLlkj.k dk lax.ku 
 

2-  fuyacu dh fof/k 
 
  mPp izokg dh fLFkfr esa LFky ij lkekU;r% ,d izdkj dh fuyacu vof/k gksrh gsssS 
¼dsfcy o]s iqy ;k uko½ A  fuEu izokg okys LFkkuksa ij buesa ls fdlh ,d fof/k dk mi;ksx 
djus ;k osfMax ekiu dk fodYi gks ldrk gSA ;fn fLFkfr;k vuqqdwy gaS rks osfMax }kjk 
a/kkjkekih ls ekiu dks izkFkfedrk nh tkrh gSA /kkjk ds laLrj ij yxk, va'kkafdr osfMax NM+ 
ij yxk, x, /kkjk ekih ls osfMax ekiu lkekU;r% dsfcy os (jTtw ekxZ) vkSj iqyksa ls fd, 
x, ekiu dh rqyuk esa vf/kd lgh gksrs gS D;ksafd vkWijsVj dk lkekU; ekiu izfdz;k ij 
vf/kd fau;a=.k jgrk gSA ,slk fo'ks"k :Ik ls dzkWl lSD'ku ds p;u esa tks lkekU; ekiu 
ifj{ks= ugha gks ldrk gS vkSj Å/okZ/kjdks ds p;u vkSj xgjkbZ ds ekiu esa gks ldrk gSA ijarq 
tyfefr Ik;Zos{kd  ;g lqfuf'pr djsxk fd osfMax ekiu ds fy, fLFkfr;k lgh gSa A /kkjk esa 
lqjf{kr ekiu djsa vkSj /;ku nas fd tc lrgh osx 1eh@lsadsaM ls vf/kd vkSj ikuh vk/kh tka/ksa 
ls vf/kd gks rks ;g fLFkfr lqjf{kr osfMax ekiu ds fy, mfpr ugha gS A ,slh fLFkfr;ksa esa 
xsftax izs{kd jLlh cka/ks tks fLFkj ls ca/kh gksxh ;k fdukjs ij fLFkr ny ds lnL; }kjk idM+h 
tk,xh A tc cgko bruk rst gks fd lrg lkQ ugha fn[kkbZ ns ;k tc lrg uje vkSj 
vfLFkj gks rks fo'ks"k lko/kkuh cjrus dh t:jr gksrh gSA 
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1 INTRODUCTION 
 
Current meter measuring techniques have been described in detail in Volume 4, 
Design Manual, Hydrometry, Chapter 6, including instrumentation and techniques for 
measuring and recording velocity, depth and width, and computing discharge. Whilst 
a wide range of techniques are available, the options at a particular site are more 
limited by the geometric and hydraulic characteristics of the channel and by the 
facilities and instruments available at the site. Nevertheless the observer is required 
to make a judgement of the method to apply at a particular time and flow, at a 
particular site. Selection must be made of the method of suspension (wading, bridge 
cableway, boat), the location of gauging, the current meter, the number of verticals 
to use in the cross section and the interval and the number of points in the vertical. 
The circumstances of the gauging are then recorded as header information for the 
gauging on a standard gauging form before proceeding with the gauging. 
 
This part of the Field Manual includes:  
1. Method of suspension 
2. Selection of site 
3. Selection of current meter/accessories 
4. Selection of vertical interval and number 
5. Selection of number of points in the vertical 
6. Preliminary gauging notes 
7. Current meter measurement 

 General 
 By Wading 
 From cableway 
 From bridges 
 From boats 
 Special conditions  

8. Computation of discharge 
 

2 METHOD OF SUSPENSION 

In high flows a single method of suspension is usually available at a site (cableway, 
bridge or boat). At low flows the option may be available to use one of these 
methods or wading gauging. Current meter measurements by wading are preferred 
if conditions permit. Wading measurements with the current meter supported on a 
graduated wading rod which rests on the bed of the stream are normally more 
accurate than those from cableways and bridges as the operator has more control 
over the general gauging procedure. This is particularly the case in the selection of 
cross section, which may not be the usual measuring section, and in the selection of 
verticals and measurement of depth. 
 
However, the hydrometric supervisor should ensure that conditions are safe for 
wading gauging. Code for safe practice in stream gauging, notes that conditions 
approach the limit for safe wading measurement when the surface velocity exceeds 
1 m/sec and the water exceeds mid-thigh depth. Under such conditions the gauging 
observer should wear a line attached to a secure anchorage or held by a team 
member on the bank. Special precautions need to be taken when the water is too 
turbid for the bed to be clearly visible or when the bed material is soft and unstable. 
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3-  LFky dk p;u 
 
  LFky p;u ds fy, fooj.k vfHkdYi eSuqvy] tyfefr ds v/;k;&4 esa  fn;k x;k 
gSA ijarq LFky dk fu/kkZj.k dj fy, tkus ds ckn Hkh] dqN ifjfu;kstu fof/k;ksa esa LFkkuh; 
t:jr ds vuqlkj cnyko fd;k tk ldrk gSA 
 
LFky dks dsfcy os }kjk ekiu ds fy, fu/kkZfjr fd;k x;k gSA 
 
iqy ls ekiu ds fy,] viLVªhe ;k MkmuLVªhe fn'kk dk mi;ksx djus dk fodYi miyC?k gSA 
MkmuLVªhe fn'kk dk izk;% mi;ksx fd;k tkrk gS ysfdu ;g ges’kk  csgrj fn'kk ugha gSA 
viLVªhe fn'kk dk mi;ksx djus ds fuEufyf[kr ykHk gS%& 
 

 iqy ds [kqys jkLrs ls viLVªhe fn'kk esa nzoh; fo'ks"krk,Wa izk;% vf/kd mi;qDr gksrh gSA 

 lehi vk jgs ¶yksfVax fMª¶V dks vis{kkd`r de dfBukbZ ls ns[kk tk ldrk gSA 

 iqy dh viLVªhe fn'kk esa /kkjk laLrj dk fu/k"kZ.k mruk ugha gksxk ftruk  
MkmuLVªhe fn'kk esa gksrk gSA ijarq ;fn iqy dk tyekxZ ladqfpr gS rks 

tyksRFkku¼aaaaaaa aafflux) gksxkA  

iqy dh MkmuLVªhe fn'kk dk bLrseky djus ds ykHk fuEukuqlkj gS% 

 Å?okZ?j dks.k vf/kd vklkuh ls ekis tk ldrs gSa D;ksafd lkmafMax ykbu iqy ls nwj 
pyh tk,xhA 

 unh ij izokg ykbuksa dks iqy ds [kqys LFkky ¼vksifuax½ esa Lo;a yxkdj lh/kk fd;k 
tk ldrk gSA  

 [kacksa ij dpjk bdV~Bk gksus ls MkmuLVªhe fn'kk ds izHkkfor gksus dh laHkkouk de 
gksrh gSA 

 
ekiu {ks= ¼xsftax lSD'ku½ esa osfMax ekiu ds vf/kd fodYi gSA lcls csgrj osfMax ekiu 
{ks= dk p;u fuLlkj.k ekiu ds fnu izokg fLFkfr;ksa dks /;ku esa j[krs gq, fd;k tkuk 
pkfg,A blesa ,d eki ls nwljs eki esa varj gks ldrk gS vkSj fo'ks"k :Ik ls dsfcyos {ks+= 
esa osafMax eki djus dh vko';drk ugha gS] tks fuEu izokg esa mi;qDr ugha gks ldrk gSA 
;g LFkku tgkWa rd chp esa iM+us okys jhp esa varokZg ;k cfgokZg ugha gSA LVkQ izekfi;ksa 
ls lSdM+ksa ehVj viLVªhe ;k MkmuLVªhe fn'kk esa gks ldrk gSA 
 
fuEufyf[kr vkn'kZ vfHky{k.k  gaS%& 
 

 ,d nwljs ds lekukarj osx js[kkvksa lfgr lh/kkikV ¼jhp½  
 fLFkj unh laLrj ftlesa cM+s&cM+s iRFkj ;k mHkkj ugha gSa tks ck/kk mRiUu djrs 

gSA 
 Å?okZ/kj osx ?kVdksa dks gVkus ds fy, likV laLrj izksQkby A 
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3   SELECTION OF SITE 

Site selection is covered in detail in Volume 4, Design Manual, Hydrometry, Chapter 
4. However, even once a site location has been fixed, some deployment methods 
might allow some local flexibility. 
 
The site is fixed for cableway gauging. 
 
For bridge gauging, the option may be available of using the upstream or 
downstream side. The downstream side is more frequently used but this is not 
invariably the best side. The advantages of using the upstream side are: 
 
 Hydraulic characteristics at the upstream side of the bridge openings are often 

more favourable 

 Approaching floating drift can be seen with less difficulty 

 The stream bed at the upstream side of the bridge is not likely to scour as badly 

as at the downstream side but there may be afflux if the bridge waterway is tight. 

 
The advantages of using the downstream side of the bridge are: 
 

 Vertical angles are more easily measured because the sounding line will move 

away from the bridge 

 The flow lines of the river may be straightened out by passing through a bridge 

opening with piers 

 The downstream side is less likely to be affected by accumulation of debris 

against piers 

 
For wading gauging there is greater choice for the gauging section. The best 
wading measurement section should be chosen with respect to flow conditions on 
the day of discharge measurement. It may differ from one measurement to the next 
and in particular there is no necessity for wading gauging to be done at the cableway 
section which may be unsuitable in low flows. The location may be several hundred 
metres upstream or downstream from the staff gauges as long as there is no inflow 
or outflow in the intervening reach.  
 
The following characteristics are ideal 
 
 A straight reach with the threads of velocity parallel to each other 

 Stable river bed free of large rocks and protruding obstructions which would 

create turbulence 

 A flat bed profile to eliminate vertical components of velocity 
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lkekU;r% bu lHkh fLFkfr;ksa dks iwjk djuk laHko ugha gSa ysfdu lcls csgrj LFky dks Lohdk;Z 
fLFkfr ds vuq:i cuk;k tk ldrk gSA izk;% fdlh dzkWl lSD'ku esa fu"izokgh ty vkSj vxHkhj izokg 
dks vyx djus ds fy, Mkbd cukuk ;k dzkWl lSD'ku ls vkSj blds ,dne cgko fo:) fn'kk esa 
unh ds ikj ls iRFkj vkSj dpjk gVkdj mlesa lq/kkj djuk laHko gSA dzkWl lSD'ku esa lq/kkj djus 
ds ckn fuLlkj.k eki vkjaHk djus ls igys izokg dks fLFkj gksus nsaA 
 
  uko ls ekiu ds fy, iz;qDr dzkl lSD'ku dks uko dssfCkyos fLkLVe mi;ksXk esa vkus ij 
lkekU;r% dsfcyos }kjk  ;k fdukjs ds ekdZjksa dh fLFkfr }kjk fLFkj fd;k tkrk gS ftudk mi;ksx 
dzkWl lSD'ku esa uko dh fLFkfr ds fy, fd;k tkrk gSA 
 

4-  /kkjkekiuh@milk/kuksa dk p;u 
 

  fdlh fo'ks"k dsanz ij ekiu ds fy, /kkjkekih lhfer la[;k esa ¼izk;%2½ miyC/k gksrs gaSA ;s 
lkekU;r% ekud vf/kd O;kl ¼100 ls 125 feeh O;kl½ vkSj de O;kl dk fiXeh ehVj gksrs gSaA 
vf/kd O;kl okys ekih dk bLrseky iqy] dsfcy os vkSj uko ls ekiu ds fy, fd;k tk,xk ysfdu 
osfMax ekiu ds  fy, izokg dh xgjkbZ ds vk/kkj ij ekih dk p;u fd;k tk,xkA p;u fd, x, 
/kkjkekih dks lkekU;r% bEisyj ds O;kl ds pkj xquk ls de ikuh esa bLrseky fd;k tkrk gS D;ksafd 
ikuh dh lrg vkSj laLrj dh fudVrk ls ehVj dk fjoksY;w'ku izHkkfor gksrk gSA bl izdkj tc 
laiw.kZ {ks= esa ikuh dh xgjkbZ 0-4 ehVj ls de gS rks lkekU;r% ekud 100 feeh- O;kl okyk ehVj 
ugha yxk;k tkuk pkfg,A blds vfrfjDr] vkbZ ,l vks 748 esa flQkfj'k dh xbZ gS fd /kkjkekih 
dh {kSfrt /kqjh ikuh dh lrg ls jksVj dh ÅapkbZ dk Ms<+ xqus ls vf/kd ;u laLrj ls jksVj dh 
ÅapkbZ dk rhu xquk nwjh ij fLFkr gksrk gSA fo'ks"k :Ik ls] ehVj dk dksbZ Hkkx ikuh ds lrg dks 
Hkax ugha djsxkA tgkWa 0-4 eh ls de xgjkbZ okys unh fdukjksa ij de la[;k esa ÅËokZËkkjd gS] rks 
lkekU;r% cny dj NksVk ehVj yxkuk ykHkdj ugha gksrk gSA 
 
    tc visf{kr osx ehVj dh vf/kdre va'kkdu osx ¼lkekU;r% yxHkx 1eh@lsdsaM½ ls de 
gksrk gS rks NksVk ¼fiXeh½ ehVj 0-5 ehVj ls de xgjkbZ okys LFkkuksa esa ekiu dk;Z ds fy, lcls 
mi;qDr gksrk gSA 
 
   lkekU;r% ,sls ehVj dk p;u fd;k tkuk pkfg, tks viuh va'kkadu jsat esa dke djsxk vkSj 
fo'ks"k  /;ku vR;ar fuEu osx okyh ufn;ksa esa fu"iknu vkSj vuqfdz;k dh u;wure pky ij fn;k 
tkuk pkfg,A  
 
   ;fn dksbzZ unh cgqr xgjh gS ;k mldk cgko bruk rst gSfd mls ikj ugha fd;k tk ldrk rks 
/kkjk ekih dks uko iqy ;k dsfcy os ls yVdk;k tkuk pkfg,A /kkjk ekih ds uhps lkamafMx osV 
yVdk;k tk,xk tks bls ikuh esa fLFkj j[ksxkA ;g lkmafMax osV ¼Ekkj½ /kkjk ekih dks ml le; 
{kfrxzLr gksus ls Hkh cpk,xk tc /kkjkekih dks laLrj rd ys tk;k x;k gS c'krsZ fd midj.k dk 
bLrseky lko/kkuh iwoZd fd;k x;k gks vkSj laLrj dk irk py x;k gksA /kkjkekih ekiuksa esa iz;qDr 
lkamafMax osV dk vkdkj dzkWl lSD'ku dh xgjkbZ vkSj osx ij fuHkZj djrk gSA lkekU;r% fdzxzk esa 
osV osx ¼eh@lsdsaM½ vkSj xgjkbZ ¼ehVj½ ds xq.kuQy ds ikap xqus ls vf/kd gksuk pkfg,A 
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It is usually not possible to satisfy all these conditions but the best available site can 
be modified to provide acceptable conditions. Often it is possible to build dikes to cut 
off dead water and shallow flows in a cross section or to improve the cross section 
by removing rocks and debris within the section and from the reach of river 
immediately upstream from it. After modifying a cross section, allow the flow to 
stabilise before starting the discharge measurement. 
 
The cross section used for boat measurement is usually fixed by the cableway when 
the boat/cableway system is in use, or by the position of bank side markers which 
are used for positioning the boat in the cross section. 
 

4    SELECTION OF CURRENT METER/ACCESSORIES 

A limited number of current meters (often 2) are available for gauging at a particular 
station, usually a standard larger diameter (100 to 125 mm diameter) and a smaller 
diameter Pygmy meter. The larger diameter meter will be used for bridge, cableway 
and boat measurement but for wading gauging the meter chosen will depend on the 
depth of flow. 
 
The selected current meter should normally be used in water less than four times the 
diameter of the impeller because the registration of the meter is affected by its 
proximity to the water surface and the bed. Thus a standard 100 mm diameter meter 
should not normally be used when the depth of water across the section is less than 
0.4 metres. In addition, ISO 748 recommends that the horizontal axis of the current 
meter is situated at a distance not less than one and a half times the rotor height 
from the water surface or three times the rotor height from the bed. In particular no 
part of the meter should break the surface of the water. Where only a small number 
of verticals (< 4) exist on the river margins with a depth less than 0.4 m, it is usually 
not profitable to change to a smaller meter.  
 
The miniature (Pygmy) meter is best suited for gauging in depths of less than 0.5 
metres when the expected velocity is less than the meter’s maximum calibration 
velocity (usually about 1 m/sec). 
 
In general meters should be selected which will operate within their calibration 
range, and particular consideration should be given to performance and the 
minimum speed of response in rivers with very low velocities. 
 
If a river is too deep or too rapid to wade, the current meter is suspended from a 
boat, bridge or cableway. A sounding weight is suspended below the current meter 
to keep it stationary in the water. The weight also prevents damage to the meter 
when the assembly is lowered to the bed provided the instrument is handled 
carefully and the bed can be detected. The size of the sounding weight used in 
current meter measurements depends on the depth and velocity in the cross section. 
As a rule of thumb the size of the weight in kg should be greater than 5 times the 
product of velocity (m/sec) and depth (metres). 
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5     Å/okZ/kj varjky vkSj mudh la[;k dk p;u 
 
nl ehVj ls vf/kd pkSM+h ufn;ksa ds fy, vkbZ ,l vks 748 vkSj vU; i)fr;ksa ds vuq:i] 

;g flQkfj'k dh tkrh gS fd] dqy 20 Å/okZ/kjd bLrseky fd, tk,a vkSj fdlh ,d [k.M esa 
fuLlkj.k 10% ls vf/kd ugha gksaA lkekU;r% 20 ls 30 Å/okZ/kjd bLrseky fd, tk,axsA /kkjk ds 
izokg ekiu esa vfuf'prrk dksa Áfr'kr esa O;Dr fd;k tkrk gSA Å/okZ/kjdksa] eku yks] 25 Å/okZ/kjd] 
ds mi;ksx dh izfr'kr vfuf'prrk unha dh izR;sd pkSM+kbZ ds fy, ,d leku dze esa gksrh gS] pkgs 
[k.Mksa dh pkSM+kbZ dqN Hkh gksA 10 ehVj ls de pkSM+kbZ okyh NksVh ufn;ksa ds fy, fuEufyf[kr p;u 
ekinaMksaa dh flQkfj'k dh tkrh gS%& 

 
 

 
 
 
 
 
 
 
fVIif.k;ka 
 

1-   nks vfrfjDr Å/okZ/kjd ftUgs mDr rkfydk esa 'kkfey ugha fd;k x;k gS] unh ds nksuksa 
fdukjksa ds lehi yxkuk visf{kr gSaA 

2-   lHkh mnkgj.kksa esa unh ds fdukjksa ij fudkyh xbZ xgjkbZ vkSj osx mDr rkfydk dsa 
vfrfjDr gSaA 

3-   nks fudVLFk Å/okZ/kjdksa ds chp ikuh dh xgjkbZ dk varj NksVs Å/okZ/kjd ds 50%ls 
vf/kd ugha gksuk pkfg,A 

4-   lehiLFk Å/okZ/kjdksa esa xgjkbZ ds leku vuqikr ij fy, x, 'kwU;srj uewuksa ds chp osx dk 
varj NksVs Å/okZ?kjd ds 50% ls vf/kd ugha gksxkA 

 
lkekU;r% ,sls ekudkas ij mPp lhek dh rqyuk esa U;wure vko';drk ds :Ik esa fopkj fd;k 
tkrk gSA fo'ks"k /;ku iqy ls eki djrs le; iz;qDr Å/okZ/kjdksa dh la[;k dk p;u djrs le; 
j[kk tk,xkA dfri; izokg fLFkfr;ksa esa dqN izdkj ds iqyksa ds fy, /kkjkekih dks iqy ds LraHkksa 
ds chp esa yxkuk vko';d gksrk gS vFkkZr /kkjkekih ds lkis{k iqqy LraHkksa dh fLFkfr ,slh gks 
ldrh gS fd izR;sd iqy foLr`fr ;k pki ,d i`Fkd izHkkoh pSuy ds :Ik esa dk;Z djrk gksA dbZ 
iqyksa es dkQh la[;k esa for`fr gksrs gS vkSj dbZ ekeyksa esa izR;sd foLr`fr ds chp dsoy ,d osx 
ekiu fd;k tkrk gSA  izR;sd iqy foLr`fr dks ,d i`Fkd pSuy ds :Ik esa ysus ij] ftlds fy, 
10 Å/okZ/kjdksa dh vko';drk gksrh gSA vf/kdka'k LFkyksa ij eki dkjZokbZ djus esa dkQh le; 
yxrk gSA blfy,] le>kSrs ds :Ik esa ;g flQkfj'k dh xbZ fd izR;sd iqy&foLr`fr ds chp 5 
Å/okZ/kjd Hkh 'kkfey gaSA ;fn ,slk djuk laHko ugha gS rks U;wure 3 fy, tkus pkfg, vFkkZr 
izR;sd fdukjs ij ,d&,d vkSj ,d chp esa fy;k tkuk pkfg,A ;fn /kkjk ekih dh vofLFkfr 
,slh gS fd bls iqy LraHkksa ds cgko dh fn'kk esa ;k cgko ds fo:) fn'kk esa vofLFkr fd;k x;k 
gS vFkkZr tgkWa iqy MSd dSaVhyhoMZ fd;k x;k gS rks Å/okZ/kjdksa dh la[;k dk p;u Åij fn, 
x, ekxZ funsZ'k ds vuqlkj fd;k tk,xkA 

 

  

pSuy dh pkSM+kbZ ¼eh½ Å/okZ/kjdksa dh la[;k 
0<W<0.5 3 ls 4 

0.5≤W<1 4 ls 5 

1≤W<3 5 ls 8 

3≤W<5 8 ls 10 

5≤W<5 10 ls 20 

W≥10 20 



55 
 

5       SELECTION OF VERTICAL INTERVAL AND NUMBER 

For rivers greater than 10 m wide it is recommended, in line with ISO 748 and other 
practice, that at least 20 verticals be used and that the discharge in any one 
segment does not exceed 10% of the total. Between 20 and 30 verticals will 
normally be used. Uncertainties in streamflow measurement are expressed as 
percentages. The percentage uncertainty of using say 25 verticals is of the same 
order for all widths of river, irrespective of the width of segments.  
 
For small rivers less than 10 metres in width the following selection criteria are 
recommended: 

Channel width w (m) Number of verticals 

0  w  0.5 3 to 4 

0.5  w  1 4 to 5 

1  w  3 5 to 8 

3  w  5 8 to 10 

5  w  5 10 to 20 

w  10 20 

Notes:  

1. Two additional verticals not included in the above are required close to each of 
the two water’s edges (banks). 

2. In all instances depths and velocities made at the waters edge are additional to 
above. 

3. The difference in water depth between two adjacent verticals should not exceed 
50% of the smaller. 

4. The difference in velocity between non-zero samples taken at the same 
proportion of depth in adjacent verticals shall not exceed 50% of the smaller. 

 
Generally such standards should be considered as minimum requirement, rather 
than an upper limit. 
 
Special care has to be taken when selecting the number or verticals used when 
bridge gauging. For some types of bridges under certain flow conditions the current 
meter will be by necessity deployed between the bridge piers i.e. the position of the 
bridge piers relative to the current meter can be such that each bridge span or arch 
acts effectively as a separate channel. Some bridges have a large number of spans 
and in many cases this could result in only one velocity measurement being taken 
between each span. To treat each bridge span as a separate channel requiring 
upwards of 10 verticals would at most sites be too time consuming. Therefore, as a 
compromise it is recommended that 5 verticals should be taken between each 
bridge span including one at each edge. If this not possible than an absolute 
minimum of 3 should be taken i.e. one at each edge and one in the middle. If the 
location of the current meter is such that it is located upstream or downstream of the 
bridge piers e.g. where the bridge deck is cantilevered, then the number of verticals 
can be selected as per the guidance given above. 
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i;kZIr vof/k ds i'pkr ftlesa leLr izokg fLFkfr;ka gS ; ;g iznf'kZr fd;k tk ldrk gS fd 
fdlh eki LFky ij mi;ksx fd, tkus okys Å/okZ/kjdksa dh la[;k esa ifj'kq)rk esa vf/kd deh 
fd, fcuk deh djuk laHko gks ldrk gSA ;g miyC/k eki laca/kh vkadM+ksa ds fo'ys"k.k ds 
vk/kkj ij gh fd;k tkuk pkfg,A ;g ,slh fLFkfr;ksa esa mi;ksxh gks ldrk gS tgkWa pj.k ¼LVst½ 
esa rhozrk ls ifjorZu gks jgk gS vkSj le; de gSa ftlds varxZr eki dk;Z iwjk djuk gSA 
 

6- Å/okZ/kjd esa fcanqvksa dh la[;k dk p;u 
 
   /kkjkekih fdlh foanq ij ikuh dk osx ukirs gSA [kqyh ugjksa ¼pSuy½ esa fuLlkj.k ds eki ds 
fy, eki ifj{ks= esa ÁR;sd Áfrp;u Å/okZ/kjd ds fy, ek/; osx dk fu/kkZj.k djuk vko';d 
gSA Å/okZ/kdj eas ek/; osx ifjHkkf"kr djus ds fy, vusd fof/k;kWa iz;ksx esa gS vkSj mi;qDr fof/k 
dk p;u miyC/k le;] visf{kr ifj'kq)rk vkSj unh dh pksSM+kbZ@xgjkbZ rFkk  rFkk laLrj dh 
fLFkfr;ksa rFkk pj.k esa ifjorZu dh nj ij fuHkZj djrk gSA ;fn fdlh m/okZ/kjd esa osx forj.k 
fu;fer Dykfldy :Ik ds fudV gS rks ;g ekuk tk ldrk gS fd ek/; osx lrg ls 0-6 
xgjkbZ ¼Mh½ ij gksxk vFkkZr 0-6 Mh vf/kdka'k QhYM dk;Z ds fy, ,d ¼0-6D½ vkSj nks fcanq 
¼02D vkSj 0-8D ½ i;kZIr gksrs gSA igys dk mi;ksx 1-0 ehVj ls de xgjkbZ ds fy, vkSj 
nwljs dk mi;ksx 1-0 ehVj ls vf/kd xgjkbZ ds fy, fd;k tkrk gS ysfdu nwljs ds fy, 0-6 D 
fof/k dk mi;ksx Hkh fd;k tk ldrk gSA 
 
  dqN ekeyksa esa dsoy ty lrg osx fof/k dk mi;ksx djuk laHko gksrk gSA ,sls ekeys esa 
ty lrg osx dks ,sls xq.kkad ls xq.kk fd;k tkrk gS tks lrg ¶yksV ds leku gS] eku yks 0-85 
,sls xq.kkadksa dh iqf"V nwljh fof/k;ksa ls ek/; osx dk vuqeku yxkdj dh tk ldrh gSA 0-6 D 
dk ,d fodYi /kkjk ekih dks 0-5 D ij fLFkj djuk vkSj ifj.kkeh osx dks 0-95 ls xq.kk djds 
Å/okZ/kjd esa ek/; izkIr djuk gSA ;g fof/k fo'ks"k :Ik ls rc lgh gS tc isz{kd dks 0-6 D 
fudkyus esa dfBukbZ gksrh gS D;ksafd fdlh pht dks 0-6 ls xq.kk djus ds ctk, vk/kk djuk 
ljy gksrk gSaA blds vykok blesa vuqHkoghu vkWijsVj dks dHkh dHkh gksus okyh ;g Hkze gksrk 
fd mUgsa 0-6 D dks unh dh lrg ls ;k laLrj ls ekiuk pkfg,A 
 
fVIi.kh%& ;g lrg ls 0-6 D vkSj unh laLrj ls 0-4 D gSA ;gkWa fnypLi ckr ;g gS fd gky 
ds vuqla/kkuksa es ;g n'kkZ;k x;k gS fd 0-5 D fof/k ij vk/kkfjr ek/; osx esa vuf'prrk,a 0-6 
D fof/k ls izkIr ek/; osx dh rqyuk esa FkksM+k de gSA 
 
  egRoiw.kZ vkSj@;k dfBu LFkyksa ij ;g flQkfj'k dh tkrh gS fd igyh ckj mDr nks fcanq 
;k dksbZ vU; fof/k ftlesa vf/kd fcanq 'kkfey gS ; mi;ksx esa ykbZ tk,aA ;fn ;g iznf'kZr fd;k 
tk ldrk gS fd osx forj.k Dykfldy :Ik dk vuqlj.k dj jgk gS rks 0-6 D fof/k vFkok ogkWa 
rd fd 0-5 D fof/k viukuk laHko gksxkA 
 
fVIi.kh%& fuLlkj.k ekiu esa lexz vuf'prrk de djus dks /;ku esa j[krs gq, ;g mfpr gksxk 
fd Å/okZ/kjd esa vf/kd foanqvksa dks ekius dh ctk, vf/kd Å/okZ/kjdksa dk bLrseky fd;k tk,A 
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After a sufficiently long period of time covering the full range of flow conditions it 
could be demonstrated that it might be possible to reduce the number of verticals 
used at a gauging site without significantly reducing the accuracy. This should only 
be done on the basis of an analysis of the available gauging data. This might be 
particularly useful in situations where the stage is changing rapidly and time 
availability in which to complete the gauging is short. 
 

6       SELECTION OF NUMBER OF POINTS IN THE VERTICAL  

Current meters measure the velocity of water at a point. The measurement of 
discharge in open channels requires the determination of mean velocity for each 
sampling vertical across the measuring section. A number of methods are in use to 
define the mean velocity in a vertical and the choice of method will depend on the 
time available, the accuracy required, the width, depth and bed conditions of the 
river and the rate of change of stage. Methods are usually defined by the number of 
measurements taken in each vertical and are described in detail in Chapter 6 of 
Volume 4, Design Manual, Hydrometry. 
 
If the velocity distribution in a vertical is close to the regular classical form then it can 
be assumed that the mean velocity occurs at 0.6 of the depth (D) from the surface 
i.e. 0.6D. The one (0.6D) and two point (0.2D & 0.8D) methods are adequate for 
most routine fieldwork. The former is used for depths less than 1.0 m and the latter 
for depths greater than a 1.0m, but for the latter also the 0.6D method may be used.  
In some cases it is only possible to use the surface velocity method in which case 
the surface velocity is multiplied to a coefficient similar to that for a surface water 
float, say 0.85. Such coefficients should be confirmed by estimating the mean 
velocity by another method.  
 
An alternative to 0.6D is to position the current meter at 0.5D and multiply the 
resulting velocity by 0.95 to obtain the mean in the vertical. This method is 
particularly good if the observer has difficulty working out 0.6D as it is easier to half 
something than multiply by 0.6. In addition it avoids the confusion that sometimes 
occurs with inexperienced operators whether they should measure 0.6D from the 
surface or from the bed of the river.  
 
Note: It is 0.6D from the surface or 0.4D from the riverbed. It is also interesting to 
note that recent research has shown that the uncertainties in the mean velocities 
based on the 0.5D method are slightly less than those obtained using the 0.6D 
method. 
 
At important and/or difficult sites it is recommended that in the first instance the two 
point or even one of the other methods involving more points is used. If it can be 
demonstrated that the velocity distributions follow the classical form then it would be 
possible to revert to the 0.6D, or possible even the 0.5D method. 
 
NOTE: In terms of reducing the overall uncertainty in the discharge 
measurement it is better to use more verticals than trying to measure more 
points in the vertical. 
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7-     vkjafHkd eki laca/kh uksV~l 
 
ØkWl lSD'ku dk p;u djus vkSj /kkjkekih ls eki djus ds fy, eki miLdj yxk ysus ds ckn] 
izs{k.k vkajHk djus ls igys ekiu dh ifjfLFkfr;ksa ls lacaf/kr uksV~l rS;kj fd, tkrs gaSA izR;sd 
fuLlkj.k ekiu ds fy, fuEufyf[kr lwpuk ekud fuLlkj.k eki QkeZ ¼fp=½ esa ntZ dh tkrh 
gSA 
 
1-   unh dk uke ] dsUnz ¼LVs'ku½ vkSj dksM uEcj 
2-   izs{k.k ;k fuyacu dh fof/k& osfMax] uko dsfcy os ;k iqy 
3-   fuLlkj.k eki LFky dk LFkku pkgs ekud [kaM ;k oSdfYid [kaM ij gks osfMax eki dh 

fLFkfr esa funsZ'k LVkQ xsftax ls viLVªhe ;k MkmuLVªhe ls nwjh vkSj iqy ls eki dh fLFkfr 
esa viLVªhe ;k MkmuLVªheA 

4-   ekih ds esd vkSj ekWMy dk fooj.k vkSj ehVj dh ckWMh vkSj ba;syj dk dzekad ¼;fn 
mi;ksx fd;k x;k gS½A 

5-   ekih ds va'kkdu dh uohure rkjh[k fu/kkZj.k ¼jsfVaXk½ la[;k vkSj fu/kkZfjr fLiuA 
6-   LFky ij fd, x, fLiu ijh{k.k dk ifj.kkeA /;ku nsa fd ;g ijh{k.k ekid ij /keu }kjk 

fd;k tkuk pkfg,A vaxqyh ls /kqekdj ugha fd;k tkuk pkfg, D;ksfd blls fc;fjax 
{kfrxzLr gks ldrs gSA 

7-  lkmafMax osV ¼;fn fd;k x;k gS½ 
8-  eki dk;Z djus okys O;fDr;ksa ds ukeA 
9-  ekSle dh fLFkfr ftlesa ok;q dh xfr vkSj fn'kk 'kkfey gSA ¼/kkjk dh fn'kk ;k /kkjk ds 

fo:)½ 
10- vU; lacaf/kr lwpuk tks fu;a=.k fLFkfr;ksa dks izHkkfor djrh gS ;k ftldk LVst fMLpkZt 

laca/k izHkkfor djus dh laHkkouk gSk blesa fuEufyf[kr Hkh 'kkfey gS % 

 ekidksa ;k fu;a=.k LFky ij unh laLrj Lrj dk fu/k"kZ.k ;k /kV tkuk 

 i`FkDdj.k ;k MkbotZu ds fy, ty Lrj c<+kus ds fy, cgko dh fn'kk esa cka/k dk 
fuekZ.k djukA 

 unh pSuy ls ctjh ;k jksM+h fudkyukA 

 ¶yksfVax ;k ck<+ esa dpjs ls pSuy ckf/kr ;k va'kr% ckf/kr gksuk 

 pSuy ;k LrHk ij [kjirokj vf/kd ek=k esa mxuk rFkk ckn esa bls gVkukA 

 funsZ'k LVkQ xsftax ds Lrj ¼yscy½ dks {kfr igqapuk ;k mlesa laHkkfor cnykoA 
11- eki vkjaHk djus dh rkjh[k vkSj le; vkSj leorhZ eki ÅpkbZ] rFkk iwjd ekid tgkWa 

fo|eku gSA 
12- /kkjk ds fdukjs dh igpku djuk] nk;ka fdukjk ;k ck;ka fdukjk] cgko dh fn'kk esa tgkW 

eki dk;Z 'kq: fd;k tkrk gSA 
    
vc eki 'kq: fd, tkus ds fy, rS;kj gSA lcls igys lkekU; fof/k ds ckjs esa crk;k tkrk gS 
mlds ckn osfMax ] dsfcyos] iqy vkSj uko ls eki djus ls lacaf/kr fo'ks"k ckrksa ds ckjs esa crk;k 
tkrk gSA 
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7     PRELIMINARY GAUGING NOTES 
 
After the cross section has been selected and gauging equipment assembled for 
current meter measurement, notes concerning the circumstances of the gauging are 
prepared before proceeding with the observation. For each discharge measurement 
the following information is recorded on a standard discharge measurement form 
(Figure 1) 
 
1. The name of the river, the station and code number 

2. The mode of observation or suspension - by wading, boat, cableway or bridge 

3. The location of the discharge measurement site - whether at the standard section 
or at an alternative section, the distance upstream or downstream from the 
reference staff gauges in the case of wading gauging, and whether upstream or 
downstream from the bridge in the case of bridge gauging. 

4. The meter Make and model reference and the serial number of the meter body 
and impeller (if used). 

5. The date of the most recent meter calibration, the rating number and the rated 
spin. 

6. The outcome of the spin test on site. Note that the test should be carried out by 
blowing on the gauge rather than by rotating with the finger as this can damage 
the bearings 

7. Sounding weight used (if any) 

8. The names of personnel carrying out the gauging. 

9. Weather conditions including wind speed and direction (whether upstream or 
downstream) 

10. Other pertinent information affecting the control conditions or which might be 
expected to affect the stage-discharge relation including: 

 

 scouring and lowering of the river bed level either at the gauges or at the 
control site 

 construction of bunds downstream to raise water level for abstraction or 
diversion 

 extraction of sand or gravel from the river channel 

 blockage or partial blockage of the channel by floating or other debris in flood 

 significant weed growth in the channel or on the weir and its subsequent 
removal. 

 damage or possible changes to the level of the reference staff gauge. 

 

11. The date and time of commencement of gauging and concurrent gauge heights, 
including supplementary gauges where they exist. 

12. Identify the stream bank, LB or RB (left bank or right bank respectively) when 
facing downstream, at which the gauging commences. 

 
The gauging is now ready to begin. General practice is described first; particular 
matters relating to wading, cableway, bridge and boat gauging follow. 
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8-    /kkjk ekih ls ekidk;Z 
 

8-1 lkekU; lHkh osfMax eki lfgr] tgkW dsfcy [khapus ¼vknzZ vkSj 'kq"d ykbu Bhd 
djuk½ uko dk vilj.k ;k pSuy ls vyx fn'kk esa cgko dh tfVyrk,a mRiUu ugha 
gksrh gSaA ekud ekiu ds fy, ,d ljy QkeZ ¼fp= 2½ dk bLrseky fd;k tkrk gSaaaA 
,slh ifjfLFkfr;kas esa ,d foLr`r QkeZ ¼fp= 3½ dk mi;ksx fd;k tkrk gSA pkSMkbZ ukius 
vkSj Å/okZ/kjd p;u ds fy, eki [kaM fu;r djsa A uksV'khV ij ikuh ¼unh½ ds fdukjs 
ds fy, vkjafHkd eki fcanq dh  nwjh n'kkZ,a vkSj ikuh ds fdukjs ij xgjkbZ ntZ djsaA 

   ml xgjkbZ ij fdlh fo'ks"k fof/k dk mi;ksx djus ds fy, ehVj dks yxkus 
¼lSfVax½ ds fy, x.kuk djsaA ehVj dh  fLFkfr ntZ djsaA ¼tSls 0-2] 0-6] 0-8 --½ leqfpr xgjkbZ 
esa ehVj yxkus ds ckn osx laca/kh izs{k.k 'kq: djus ls igys bls cgko dh fn'kk esa lek;ksftr 
gksus nsa A ;fn osx 0-3 eh@lsdsUM ls vf/kd gS rks ,sls lek;kstu esa lkekU;r% dqN lsdsaM 
yxrs gS ysfdu de osx ds fy, fo'ks"k :i ls ;fn /kkjkekih fdlh jLlh ls yVdk;k x;k gS 
rks lek;kstu esa vis{kkd`r vf/kd le; yxrk gSA 
   pquk tkus okyk ,Dlikstj le; ¼izHkkou dky½ ml unh pSuy ds HkkSfrd y{k.kksa 
ij fuHkZj djsxk ftls ekWuhVj fd;k tk jgk gSA ijarq] ;g egRoiw.kZ gS fd pquk x;k le; daiu 
ds dkj.k =qfV;ksa dks U;wure djus ds fy, i;kZIr gSA blds foijhr ;fn fuLlkj.k esa rsth ls 
ifjorZu gksrk gS rks pquk x;k le; vf/kd yack ugha gksuk pkfg,A 
   lkekU;r% vf/kdka'k Hkkjrh; vuqiz;ksxksa ds fy, ;g flQkfj'k dh tkrh gS fd 60 
lsdsaM dk ,Dlikstj le; viuk;k tk,A ;fn osx vR;ar de gSa vkSj 50 lsdsaM esa mudh 
la[;k 20 gS rks ,Dlikstj le; dks c<+kdj 100 lsdsaM dj fn;k tkuk pkfg,A blds 
lkFk&lkFk blds }kjk 20 pdz iwjk djus esa fd;k x;k le; ntZ djuk pkfg,A ,slh fLFkfr;ksa 
esa ftuesa pj.k ¼LVst½ esa rsth ls ifjorZu gksrk gS rks ,Dlikstj le; dks ?kVkdj 30 lsdsaM 
djuk laHko gks ldrk gSA 
   ;fn gSMQksu;qDr bysDVªks&eSdsfudy dkmaVj ¼x.kd½ dk bLrseky fd;k tkrk gS] rks 
fofufnZ"V vof/k ds fy, /kw.kZuksa dh la[;k fxusA igys ladsr ;k fDyd ds lkFk&lkFk ,d ugha 
'kwU; fxurs gq, LVkiokp LVkVZ djsaa 60 lsdsaM ij ;k miyC/k fu/kkZj.k rkfydk ds izdkj ds 
vk/kkj ij fDyDl dh iw.kZ la[;k ij can djsa vkSj /kw.kZuksa vkSj le;karjky dh la[;k ifj'kq)r% 
fxusa A 
   tgkWa Vkbxj ;qDr bySDVªWkfud dkmaVj miyC?k gS] çh&lysD'ku cVu dks 60 lsdsaM 
ij lSV djs ¼;k ;Fkkisf{kr vU; vof/k½ vkSj fLop vkWu dj nsaA dkmaVj Lor% 60 lsdsaM ij 
:d tk,xk vkSj /kw.kZuksa dh la[;k iznf'kZr djsxkA le; vkSj ?kw.kZuksa dh la[;k ntZ djsaA 
lkekU;r% fdlh fo'ks"k Å/okZ/kjd vkSj lSfVax ij isz{k.k x.kuk nksgjkuk vko';d ugha gSA 
    
   ;fn fdlh Å/okZ/kjd esa ,d ls vf/kd fcanqvksa ij osx dk izs{k.k fd;k tkuk gS rks 
vfrfjDr izs{k.k] le; vkSj ?kw.kZu ds fy, ehVj lSfVax fu/kkZfjr djsa vkSj vkadM+s ntZ djsaA 
izR;sd Å/okZ/kjd dh vksj c<s+ vkSj bl izfØ;k dks nksgjk,WaA iwjs vkjafHkd foanq ls nwjh Økl 
lsD'ku ds fy, vkjafEkd fcanq ls nwjh ikuh dh xgjkbZ] ehVj fLFkfr dh xgjkbZ] /kw.kZu vkSj 
le;karjky dk C;kSjk fjdkMZ djsaA 
    
   vkxkeh Hkkx esa  fuyacu fof/k ds ckjs esa crk;k x;k gSA 
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8 CURRENT METER MEASUREMENT  

8.1 GENERAL 

A simplified form (Figure 2) is used for standard gaugings, including all wading 
gaugings, where complication of cable drag (wet and dry line corrections), boat drift 
or flow oblique to the channel do not arise. A more comprehensive form (Figure 3) is 
used for these conditions. 
 
Set up the gauging section for width measurement and vertical selection. Indicate on 
the note sheet, the distance of the initial measurement point to the water’s edge and 
record the depth at the water’s edge 
 
Compute the setting of the meter for the particular method to be used at that depth. 
Record the meter position (as 0.2, 0.6, 0.8.....). After the meter is placed at the 
proper depth, permit it to become adjusted to the current before starting the velocity 
observation. The time required for such adjustment is usually only a few seconds if 
the velocities are more than 0.3 m/sec, but for lower velocities, particularly if the 
current meter is suspended by a cable, a longer period of adjustment is needed. 
 
The exposure time to be selected will be dependent on the physical characteristics 
of the river channel being monitored. However, it is important that the time selected 
is sufficient to minimise errors due to pulsations Conversely if the discharge is 
changing rapidly the time selected should not be too long.  
 
Generally for most Indian applications it is recommended that an exposure time of 
60 seconds be adopted. If the velocities are very low and there are less than 20 
counts in fifty seconds the exposure time should be increased to 100 seconds. 
Alternatively the time it takes to record 20 revolutions should be measured. In 
situations where the stage is varying rapidly it is possible that the exposure time 
could be reduced to 30 seconds. 
 
If an electro-mechanical counter is used with headphones, count the number of 
revolutions for the specified period. Start the stopwatch simultaneously with the first 
signal or click, counting “zero” not “one”. End the count on 60 seconds or at a 
convenient round number of clicks depending on the type of rating table available 
and record the number of revolutions and the time interval precisely. 
 
Where electronic counters with built in timer are available, set the pre-selection 
switch to 60 secs (or other duration as required) and switch on. The counter will 
automatically stop at 60 secs and display the number of revolutions. Record time 
and revolutions. 
 
It is not generally necessary to repeat an observation count at a particular vertical 
and setting. If the velocity is to be observed at more than one point in the vertical, 
determine the meter setting for the additional observation, time the revolutions and 
record the data. Move to each of the verticals and repeat this procedure; record the 
distance from initial point, water depth, meter position depth, revolutions and time 
interval until the entire cross section has been traversed. 
 
Details specific to particular modes of suspension are described in the following 
sections. 
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&&&&&&&&&&&& jkT; lrgh ty lSDVj 
 

fuLlkj.keki uksV~l 
 

csflu&&&&  unh &&&&&  LFky &&&&&   dksM u-&&&&& rkjh[k&&&&&& 
isz{k.k@fuyacy dh fof/k &&&& osfMax@ dsfcyos@iqy@uko&&&&&& eki LFky dk LFkku 
&&& ekud @oSdfYid &&&& funsZ'k LVkQ ekih ls &&&&&& ehVj viLVªhe@MkmuLVªhe  
ehVj dk esd vkSj la[;k&&&&&&&  ehVj Øekad &&&& baisyj Øekad fu/kkZj.k lehdj.k la 
&&&&&&fiNys fu/kkZj.k dh rkjh[k &&&&& fu/kkZfjr fLiu &&&& lsdsaM eki ls igys 
okLrfod fLiu  &&&& lsdsaM eki ds ckn okLrfod fLiu &&&&& lsdsaM iz;qDr lkmafMax osV 
&&&&& Hkkj && fdxzk izs{k.kdrkZ&&&&&&  &&&&&   &&&&& ekSle dh 
fLFkfr;ka&&&&&&&&&&& ikuh dh fLFkfr&&&&&&& iw.kZr% lkQ@lkekU; xkn ;qDr@ 
vR;f/kd  xkn;qDr gok&&&&&&&cgqr gYdh@gYdh@rhoz@cgqr rhoz@ogqr rhoz 
fn'kk&viLVªhe@ MkmuLVªhe@vkj&ikj fu;a=.k esa ifjorZu&o.kZu djsa ¼dVko] Hkjko] ca/k] dpjk 
[kjirokj] vkfn½ 
&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
&&&&&&&&&&&&&&&&&&&&&&unh laLrj dh 
fo'ks"krk,a&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 
ekid ¼xst½ jhfMax 
 
le; funsZ'k 

LVkQ 
ekih 

 iSuy 
izokg 

,l th 
izokg 

 viLVªhe 
xst  

MkmuLVªhe 
xst 

fjdkMjZ 

  LVkVZ       
         
  fQfu'k       
         
      

tksM &&&&  &&&&&&&&  funsZ'k xst ls viLVªhe xst rd nwjh &&&&&&&&&& 
Hkkfjr ek/; eki ÅWapkbZ  &&&&&&&&&   funsZ'k ls Mh@,l xst rd nwjh &&&&& 
'kwU; vkj ,y ¼thVh,l½ &&&&&&&&& ,e  
 
eki ifj.kke  
 
pkSMkbZ &&&&{ks=  &&&&& ek/; osx  &&&&& ek/; eki ÅWapkbZ &&&&& fuLlj.k 
Å/okZ/kjdksa dh la[;k &&&&& eki ÅWapkbZ esa ifjorZu &&&&&& lrgh ty <yku 
 
 Xsftax la&&& 
 

fp= &1 fuLlkj.k eki uksV~l& lkj QkeZ 

mailto:isz%7bk.k@fuyacy
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…………………………..STATE SURFACE WATER SECTOR 
 

DISCHARGE MEASUREMENT NOTES 
 

Basin  ....................River  ........................Site..........................Code No  .....................Date  
.................. 
Method of Observation/Suspension  ...Wading / Cableway / Bridge / Boat  ............................... 
Location of Measurement Site  ..Standard / Alternative .... Upstream / Downstream  ......metres from 
Reference Staff Gauge 
Meter Make and Number..................................Meter Serial No. .........................Impeller Serial No.  
........................... 
Rating Equation No..........................     Date of Last Rating  ............................Rated 
Spin...............secs   
Actual Spin before measurement..................secs Actual spin after measurement  
.............................secs 
Sounding weight used  .........................................                   Weight  ...............  Kg 
Observation made by  ...............................       ....................................    
.................................................. 
Weather Conditions 
.......................................................................................................................................................... 
Condition of Water  ....Fairly clear / Ordinarily Silty / Intensely Silty 
Wind  ...Very slight / Slight / Strong / Very Strong           Direction   ...Upstream / Downstream / Cross 
Changes in Control  - Describe  (Scouring, deposition, bunding, debris, weed etc.)  
............................... 
.................................................................................................................................................................
..... 
.................................................................................................................................................................
..... 
.................................................................................................................................................................
..... 
Character of River bed  
.............................................................................................................................. 
................................................................................................................................................................. 
 
GAUGE READINGS 
 

Time Ref. 
Staff 

gauge 

 Panel 
Flow 

S. G.  x  
Flow 

 U/s 
Gauge 

D/s 
Gauge 

Recorder 

         
  Start       
         
         
         
         
  Finish       
         

  
Total         ....................     ........................Distance  U/s to Ref Gauge  ................... 

Weighted mean gauge height  =                             Distance Ref. to d/s Gauge  .................... 

Zero  R L  (GTS)..................................................  m 

Gauging Results 

Width  ..........  Area  ............Mean Velocity........Mean Gauge height.  ........ Discharge  ........... 

Number of vertical ........................  Gauge height change  .................  Surface water slope  

............................................ 

Gauging No. ........................ 

Figure 1: Discharge measurement notes  -  summary form 
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&&&&&&&&&&&&&&& jkT; lrgh ty lSDVj 
 

fuLlkj.k eki uksV~l 
 

csflu &&&&&& unh &&&&& LFky &&&&&& dksM u-&&&& rkjh[k&&&&&&&& 
 
la- vkjafHkd 

fcanq ls 
nwjh  

pkSMkbZ xgjkbZ  xgjkbZ 
dk 
vuqikr  

/kw.kZu  le; 
lsdsaM 
esa 

fCkanq 
ij 
csx 

Å/okZ/kjd 
esa osx 

 
{ks= 

fuLlkj.k 

           
           
           
           
           
           
           
           
           
           
           
           
           
           
           
           
           
           
           
           
           
           
           
           
           
           
 

tksM+    
 

   

        
        ekid la &&& i`"B &&&& 
 

fp= 2 fuLlkj.k ekiu &&& ekud QkeZ
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…………………………..STATE SURFACE WATER SECTOR 
 

DISCHARGE MEASUREMENT NOTES 
 

Basin  ....................  River  ....................  Site......................  Code No  ....................  Date  ..................... 
 

No Distance 
from 
initial 
point 

Width Depth Proport  -
ion of 
depth 

Revol-
utions 

Time in      
secs 

Vel.   at 
point 

Vel.    
in    

vertical 

Area  Dis-
charge 

           
           
           
           
           
           
           
           
           
           
           
           
           
           
           
           
           
           
           
           
           
           
           
           
           
           
           
           
           
           
           
           

                           + Total       
 

  

    Gauging No ...................   Page ............ 
Figure 2 Discharge measurement  -  standard form
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&&&&&&&&&&& jkT; lrgh ty lSDVj 
fuLlkj.k eki uksV~l 
Cksflu &&&&& unh &&& LFky &&&& dksM u- &&&& rkjh[k 
 
l 
[ 
;ka- 

vkja 
fHkd 
foanq 
ls 
nwjh 

pkSMk 
bZ 

Å/okZ 
/kj 
dks.k 

,;j 
ykbu 
la'kksas 
/ku 

oSV 
ykbu 
la'kkas 
/ku 

dqy 
la'kks 
/ku 

ifj 
'kq) 
xg 
jkbZ 

xg 
jkbZ 
dk 
vuq 
ikr 

lsdsaM 
esa 
le; 

ifjdz 
e.k 

foanq 
ij 
osx 

Å/okZ 
/kjesa 
osx 

fr;Zd 
dks.k 

ifj'kq 
) 
ek/; 
osx 

fMª¶V 
¼eh½ 

fMª¶V 
osx 
la'kks 
/ku 

ifj 
'kq) 
ek/; 
osx&2 

{ks= fuL 
lk 
j.k 

                    
                    
                    
                    
                    
                    
                    
                    
                    
                    
                    
                    

tksM 
ekiu la- &&& ì"B &&&&&& 

 
fp= 3 fuLlkj.k eki uksV~l &&& foLrkfjr QkeZ
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…………………………..STATE SURFACE WATER SECTOR 
DISCHARGE MEASUREMENT NOTES 

Basin  .....................  River  .....................  Site..........................  Code No  .......................  Date  .......................................... 

No Dist. 
from 
initial 
point 

Width Vert. 
Angle 

Air  
 line  
Cqn.  

Wet  
line  
Cqn. 

Total 
Cqn. 

Correct 
Depth 

Pro- 
portion of 

Depth 

Time 
in 

secs 

Revs. Vel. at 
point 

Vel. in 
vertical 

Ob-lique 
Angle 

Cor-rected 
Mean Vel. 

1 

Drift 
(m) 

Drift 
Vel 
cqn. 

Corrected 
Mean 
Vel. 2 

Area Discharge 

                    
                    
                    
                    
                    
                    
                    
                    
                    
                    
                    
                    
                    
                    
                    
                    
                    
                    
                    
                    

 
        Total 

Gauging No. ..........................   Page .......................... 
Figure 3: Discharge measurement notes  -  extended form 
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8-2 osfMax }kjk /kkjkekih ls eki djuk 
 

  unh ds vkj&ikj ledks.k ij cgko dh fn'kk esa eki Qhrk ;k Mksjk ckWa/kk tkrk gSa 
xgjkbZ vkSj osx ds fy, mi;ksx esa yk, x, Øfed Å/okZ/kjdksa dh fLFkfr dk irk fdukjs 
ij funsZ'k ekdZj ¼vkjafHkd fcanq½ ls ftUgsa lkekU;r% fiu ;k eksU;wesaV }kjk fu/kkZfjr fd;k 
tkrk gSa] {kSfrt eki djds yxk;k tkrk gSA 
 
 vkWijsVj dh fLFkfr ;k lqfuf'pr djus ds fy, egRoiw.kZ gS fd vkWijsVj dk 'kjhj 
/kkjkekih ij] ;k mlds lehi izokg iSVuZ dks izHkkfor ugha djrk gSA lcls csgrj fLFkfr ;g 
gS fd /kkjkekih ls gkFk Hkj nwjh ij cgko dh fn'kk esa ,d fdukjs dh vksj eqag djds [kM+s gks 
tk,aA eki dk;Z iwjk gksus rd NM+ dks Å/okZ/kj fLFkfr esa j[kk tkrk gS vkSj ehVj dks izokg 
dh fn'kk ds lekarj j[kk tkrk gSA ladjs pSuyksa esa ;fn iSj ØkWl lSD'ku ¼fu/kkZfjr ifj{ks=½ 
esa vR;f/kd LFkku /ksjrs gSa rks ikuh esa [kM+s u gksaA ;fn ,slk djuk fLFkfr ds vuqdwy gS rks 
ikuh ds ctk, fdlh r[r ;k vU; vk/kkj ij [kM+s jgsaA 
 
osfM+x NM+ksa ij lkekU;r% lseh esa fpg~u yxk, tkrs gSa vkSj eki fudVre 5 feeh rd fy;k 
tkrk gSA 
 
8-3  dsfcyos ls /kkjkekih }kjk eki ysuk 
 
 lkekU;r% dsfcy os dk bLrseky rc fd;k tkrk gS tc osfMax ds fy, izokg dh 
xgjkbZ vf/kd gksrh gS ;k tc rst /kkj esa osfMax djuk [krjukd le>k tkrk gS ;k tc 
ekiu {ks= bruk vf/kd pkSM+k gksrk gS fd mlds vkj&ikj Mksjk ;k Qhrk ugha yxk;k tk 
ldrk gSA izpkyu izfØ;k ^dsfcyos^ ds izdkj ij fuHkZj djrh gS] pkgs ;g fdukjs ls foap ds 
ek/;e ls fu;af=r dehZny jfgr midj.k dSfj,t gks ;k dehZny ;qDr iLkZuy dSfj,t ;k 
dsfcy dkj tks izs{k.k djus ds fy, unh ds vkj&ikj pyrh gSA 
  
  dehZny jfgr dsfcyos ds ekiys esa vkWijsVj fdukjs ls /kkjkekih vkSj lkmafMax osV 
dks pykus vkSj /kkjkekih dks unh esa visf{kr LFkku ij] foap ij nwjh vkSj xgjkbZ dkmUVlZ 
¼x.kd½ ds ek/;e ls j[k ldrk gSA /kkjkekih ls fudyus okyh fo|qr Lianu dks,fDl;y 
lLias'ku dscy ds ek/;e ls ykSVrh gS vkSj /kw.kZu xf.k= ij ntZ gks tkrh gSA 
   
  dehZny ;qDr dsfCkyos esa xsftax jhy ds fy, liksVZ] lLisa'ku dsfcy ds fy, 
xkbMiqyh vkSj lLisa'ku dsfcy ds Å/okZ/kj dks.k dh jhfMax ds fy, pkank ¼izksVªsDVj½ yxk 
gksrkA izfØ;k fuEukuqlkj gS%& 
 

1-  izs{kd Å/okZ/kjdksa ds chp varjky ds fy, iz;qDr fdukjs ij LFkk;h vkjafHkad foanq ds 
laca/k esa VSx ykbu }kjk ;k VªSd dsfcyij jaxhu fpg~uksa dk mi;ksx djds ¼tyk'k; 
ds fdukjs½¼okVj ,t½¼nk,a fdukjs ;k ck,a fdukjs½ dh igpku djuk vkSj mls fjdkMZ 
djukA 
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8.2         CURRENT METER MEASUREMENTS BY WADING 

A measuring tape or tag line is stretched across the river at right angles to the 
direction of flow. The positions of successive verticals used for depth and 
velocity are located by horizontal measurements from a reference marker 
(initial point) on the bank usually defined by a pin or a monument. 
 
The position of the operator is important to ensure that the operator’s body 
does not affect the flow pattern at or approaching the current meter. The best 
position is to stand facing one or other of the banks, slightly downstream from 
the meter and at arm’s length from it. The rod is kept vertical throughout the 
measurement and the meter parallel to the direction of flow. In very narrow 
channels, avoid standing in the water if feet and legs would occupy a 
considerable percentage of the cross section; stand on a plank or other 
support rather than in the water if conditions permit. 
 
Wading rods are usually marked in centimetres and measurements made to 
the nearest  5 mm. 
 
8.3           CURRENT METER MEASUREMENT FROM CABLEWAYS 
 
Cableways are normally used when the depth of flow is too deep for wading, 
when wading in a swift current is considered dangerous or when the 
measuring section is too wide to string a tag line or tape across it. 
 
Cableways and associated equipment assemblies are described in Volume 4, 
Design Manual, Hydrometry, Chapter 8 and in the Reference Manual. 
 
The operating procedure depends on the type of cableway, whether it is an 
unmanned instrument carriage controlled from the bank by means of a winch, 
or a manned personnel carriage or cablecar which travels across the river to 
make the observations.  
In the case of the unmanned cableway, the operator on the bank is able to 
move the current meter and sounding weight and to place the current meter at 
the desired point in the river by means of distance and depth counters on the 
winch. The electrical pulses from the current meter are returned through a 
coaxial suspension cable and registered on a revolution counter. 
 
The manned cableway is provided with a support for a gauging reel, a guide 
pulley for the suspension cable and a protractor for reading the vertical angle 
of the suspension cable. The procedure is as follows: 
 
1. Identify and record the waters edge (RB or LB) in relation to a permanent 

initial point on the bank by means of a tag line or by the use of painted 
marks on the track cable, used for spacing the observation verticals. 
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2-   igys Å/okZ/kjd ij /kkjkekih dks rc rd uhps djsa tc rd fd Hkkj dk ry ty 
lrg dks Nwus u yx tk, vkSj xgjkbZ xf.k= dks 'kwU; ij lSV djsaA 

3-   /kkjkekih vlsacyh dks rc rd uhps djsa tc rd fd Hkkj laLrj dks Nwus u yx tk,A 
xf.k= ls xgjkbZ dks ntZ djsa ¼eku yas fd [khapus ds fy, blesa lq/kkj dh vko';drk 
ugha gSA½ 

4-- ehVj dks lrg rd yk,a vkSj ehVj ls v{k dks ikuh dh lgr ij j[ksa ¼xaHkhjrk Hkkj 

dks ugha½ vkSj xgjkbZ ekid dks iqu% 'kwU; ij lSV djsa A 0-6 D dh x.kuk djsa vkSj 
ehVj dks visf{kr LFkku rd uhps yk,aA 

5- tc unh esa cgko rst gks vkSj og xgjh gks vkSj lLisa'ku dsfcy df"kZr ugha gks jgk 
gks rks lgh Å/okZ/kjd xgjkbZ izkIr djus ds fy, lkmafMax ¼xaHkhjrk½ esa lq/kkj djus ds 
vk/kkj ds :Ik esa izksVªsDvj ¼pkank½ dh lgk;rk ls dks.k dkssa ekisa tks ehVj lLisa'ku 
Å/okZ/kjd ds lkFk curk gSaA 

6- Å/okZ/kj esa pquh xbZ xgjkb;ksa ij osx ekisaA 
7- ;fn unha esa [kjirokj ;k rSjrk dpjk gS rks /kkjkekih dks le;&le; ij fujh{k.k 

vkSj lQkbZ ds fy, fudkysa ,slk rc vo'; djuk pkfg, tc /kw.kZu xf.kr osx esa  
vpkud fxjkoV ntZ djrk gSA 

8- viLVªhe pSuy ij rSjrs dpjs ds fy, yxkkrkj utj j[kus dh t:jr  gksrh gS tks 
ehVj dks [kjkCk ;k {kfrxzLr dj nsrk gSA pje fLFkfr;ksa esa tgka unh esa rhoz osx esa 
rSjrk gqvk vkSj fuHkfTtr dpjk Ckg jgk gS] rks ny ds ,d lnL; dks lykg nh 
tkrh gS fd og ok;j dVj lkFk j[ksa ftlls ehVj vlsEcyh ls isM+ dh Mky vVd 
tkus ij vkSj bl d"kZ.k ls dsfcyos vkSj deZpkfj;ksa dh thou [krjs esa iM+ tkus ij 
llisa'ku dsfcy dks dkVk tk ldsaA 

8-4 iqy ls /kkjkekih ökjk eki ysuk 
 ;fn unh esa pyk ugha tk ldrk gS rks /kkjk ekih ls eki djus ds fy, mi;qDr iqyksa 

dk bLrseky fd;k tk ldrk gS vkSj pquh gqbZ fn'kk ¼viLVªhe ;k Mkmu LVªhe½ ij 
igys ls i;kZIr nwjh ij varjky fpfg~ur fd, tk,axs ftlls fd izokg U;wure gksus ij 
Å/okZ/kjd fy, tk ldsaA 

  dHkh&dHkh NksVh /kkjk ij de ÅWaph iSny iqfy;k dk mi;ksx fd;k tkrk gS ftlesa 
,DlVsa'ku jkWM lfgr jkWM lLisa'ku dk bLrseky gksrk gSA fuEu osx esa Hkh ogh iöfr 
viukbZ tkrh gS tks osfMax eki ds fy, viukbZ tkrh gS ysfdu mPp osx esa xgjkbZ 
izkIr djus ds fy, izfØ;k esa fuEukuqlkj la'kks/ku djuk iM+rk gS ftlls fd NM+ 
¼jkWM½ ds viLVªhe Qyd ij ikuh bdV~Bk gksus ls gqbZ =qfV;ka Bhd dh tk ldsaA 
 izR;sd pqus x, Å/okZ/kjd ds fy,] iqy ij ,d fcanq fu;r fd;k tkrk gSA 

 bl fcanq ls ty lrg rd dh nwjh NM+ dks mlds csl IysV }kjk ikuh Nwus rd 
uhps djds ukih tkrh gSA 

 jkWM dks blds Ik'pkr lalrj rd uhps Mkyk tkrk gS vkSj iqu% baMsDl foanq ls 
jhfMax yh tkrh gSA bu nksuksa jhfMaXl dk varj Å/okZ/kj fLFkfr esa ikuh dh xgjkbZ 
dk eki gSA  
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2. Lower the current meter at the first vertical until the bottom of the weight 
just touches the water surface and set the depth counter to zero. 

3. Lower the current meter assembly until the weight touches the bed; read 
the counter and record as depth (assuming no correction is required for 
drag). 

4. Raise the meter back to the surface and place the meter axis at the water 
surface (not the sounding weight) and zero the depth counter again. 
Calculate 0.6D etc. and lower the meter to the required position. Note that 
this is conceptually the simplest method of setting the meter; alternatives 
are described in Chapter 6 of Volume 4, Design Manual, Hydrometry, 
which do not require the meter to be returned to the surface. 

5. When the river is swift and deep and the suspension cable suffers drag, 
measure the angle that the meter suspension makes with the vertical 
using a protractor, as a basis for correcting the soundings to obtain the 
correct vertical depth 

6. Measure the velocity at the selected depths in the vertical 
7. If there is weed or floating debris in the river, raise the current meter 

occasionally for inspection and cleaning. This must always be done if the 
revolution counter registers a sudden drop in velocity. 

8. A close watch is required on the upstream channel for floating debris 
which may snag on or damage the meter. In extreme conditions where the 
river is carrying large floating and submerged debris in high velocities, it is 
advisable for one member of the party to stand by with wire cutters to cut 
the suspension cable in the event that a tree trunk is caught on the meter 
assembly, and the drag is endangering the cableway and the lives of 
personnel.  

8.4     CURRENT METER GAUGING FROM BRIDGES 

When a river cannot be waded, suitable bridges may be used  for current 
meter measurement and intervals on the chosen side (upstream or 
downstream) marked in advance at a small enough interval to allow sufficient 
vertical to be taken when the width of flow is at a minimum. 
 
Low footbridges can sometimes be used on a small stream with rod 
suspension with extension rods. The procedure in low velocities is the same 
as for a wading measurement but the procedure for obtaining the depth in 
higher velocities should be modified to eliminate errors caused by the water 
piling up on the upstream face of the rod as follows: 
 
 For each selected vertical, a point is established on the bridge 
 The distance from this point to the water surface is measured by lowering 

the rod until the base plate just touches the water. 
 The rod is then lowered to the bed and the reading again noted at the 

index point. The difference in these readings is the depth of water in the 
vertical. 
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lM+d iqyksa ds ekeys esa] ;g lqfuf'pr djus ds fy, lko/kkuh cjrh tk,xh fd lM+d esa 
pyus okys ;krk;kr ls eki ny ;k lM+d dk bLrseky djus okys vU; yksxksa dks [krjk 
ugha gSA ladjs vkSj ftuesa iSny ;kf=;ksa ds fy, jkLrk ugha gS ,sls iqyksa esa fo'ks"k 
lko/kkuh cjrh tkuh pkfg,A nksuksa vksj ls mi;qDr nwjh ij psrkouh ladsr yxk, tkus 
pkfg, vkSj dk;Z LFky dh ekdZj dksuksa ls gncanh dh tkuh pkfg,A ;fn ;g LFkku unh 
;krk;kr dk ekxZ Hkh gS rks fo'ks"k lko/kkuh Ckjrh tkuh pkfg,A ,d lnL; dks rSukr 
fd;k tkuk pkfg, tks Ik;kZIr le; ds Hkhrj vkus okys eku dh psrkouh ys ldsa  
ftlls fd yVdk, x, midj.k dks yisVk tk ldsA 
 
  ÅWaps iqyksa vkSj vf/kd xgjkb;ksa ds fy, /kkjkekih vkSj Hkkj dks fcztMsfjd ij p<+k, 
x, xsftax jhy }kjk fu;af=r dsfcy ls yVdk;k tkrk gSA dHkh&dHkh vis{kkd`r de 
lkamafMax osV ¼xHkhjrk Hkkj½ ¼20 fØ-xk- rd½ esa gSaM ykbu dk bLrseky fd;k tk ldrk 
gSA iqy ls bLrseky dh tkus okyh i)fr lekU;r% mDr dsfcyos eki fy, ds viukbZ 
tkus okyh i)fr tSlh gSA tgkWa iqy izokg dh fn'kk esa lkekU; ugha gS] ogkWa ekis x, 
xgjkbZ ij d"kZ.k dks.k dh izHkko /kjkekih dks j[kus dh fLFkfr  ds lkFk lkFk frjNs 
izokg ds izHkko ij vo'; fopkj djuk pkfg,A 
 
xMZj iqyksa esa izk;% Å/oZ ;k frjNs esEcj gksrs gSa ftlesa visf{kr gS fd fczt Øsu }kjk 
okfgr /kkjk ekih vlsacyh dks bl izdkj yVdk;k tk, fd og chp ds lHkh esEcjksa ls 
vyx gksdj fudysA lkeus dh gSMykbu ¼jLlh½ dks dkmaVj ls fo;ksftr fd;k tk 
ldrk gS vkSj mlds ry ij lkmafMax osV ¼xaHkhjrk Hkkj½ yxkdj fczt esaECkj ls /kqekdj 
fudkyk tkrk gSA ,slh fLFkfr;ksa esa vkSj tgkWa osx vkSj xgjkbZ Ik;kZIr :Ik ls de gSaA 
gSaMykbu dk bLrseky djuk izk;% lqfo/kktud gksrk gS ;|fIk blesa vf/kd 'kkjhfjd 
'kfDr yxrh gSA gSaMykbu esa nks i`Fkd dscy gksrs gSA jcM yxk dks,fDliy dscy vkSj 
lkamafMax ¼xHkhjrk½ dscy] tks NksVh jhy ls fctyh }kjk tqM+s jgrs gSaA gSaMykbu ls 
xgjkbZ ukius ds fy, igys ehVj dks ikuh dh lrg ij lSV fd;k tkrk gS vkSj blds 
i'pkr lkamafMax osV ¼xHkhjrk Hkkj½ dks laLrj rd uhps fd;k tkrk gS A bLrseky gqbZ 
dsfcy dh yackbZ dks LVhy Vsi ;k va'kkfdr NM+ ls jcj lfoZl dkWMZ ds lkFk&lkFk 
ukik tkrk gSA bl eku vkSj ehVj ls  lkmafMx osV ¼xaHkhjrk Hkkj½ ds ry rd dh nwjh 
dk tksM+ xgjkbZ gSA tc ehVj dks osx ns[kus ds fy, lSV fd;k tkrk gS rc jcM 
dsfcy dks gaSMjsy ij cka/kk tkrk gS ftlls fd bls fu;r LFkku ij jksds j[kk tk ldsA 
 

8-5  ukoksa ls /kkjk ekih }kjk eki djuk 
 
  tgkWa eki dsfcyos ;k mi;qDr iqy miyC/k ugha gS vkSj unh bruh xgjh gS fd ml 
ij pyk ugha tk ldrk gS rks fuLlkj.k eki dk;Z ukoksa ls fd;k tk,xkA uko dks eki 
ds fy, fu/kkZfjr [kaM esa unh ds vkj&ikj jLlh cka/k dj ¼uko dsfcy os fof/k½ ;k I;kZIr 
ikoj okyh uko dk bLrseky dj fu;r LFkku ij j[kk tkrk gSA 
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For road bridges care must be taken to ensure that road traffic does not 
endanger the gauging team or other road users. Particular precaution must be 
taken on narrow bridges without pedestrian walkways. Warning signs should 
be set up at appropriate distances on both approaches and the area of 
working clearly delimited by marker cones. Additional precautions should be 
taken when the section is subject to the passage of river traffic, with one team 
member stationed as a lookout to give warning of approaching craft with 
sufficient time to reel in the suspended equipment. 
 
For higher bridges and for greater depths, the current meter and weight are 
suspended on a cable controlled by a gauging reel mounted on a bridge 
derrick. A hand line may sometimes be used with smaller sounding weights 
(up to 20 kg). The procedure to be followed using a bridge outfit is generally 
as described for cableway gauging above. The effect of drag angle on the 
measured depth and the positioning of the current meter must be taken into 
consideration as must also the effects of oblique flow where the bridge is not 
normal to the direction of flow.  
 
Girder bridges often have vertical or diagonal members, which require that the 
current meter assembly carried by a bridge crane must be withdrawn to 
bypass each interfering member. The handline in contrast can be 
disconnected from the counter and passed round a bridge member with the 
sounding weight on the bottom. In such cases and where velocities and 
depths are sufficiently low, a handline is often more convenient to use 
although it requires more physical exertion. The handline consists of two 
separate cables, a rubber-covered coaxial cable and a sounding cable, 
electrically connected at a small reel. To measure depth using the handline, 
the meter is first set at the water surface and then the sounding weight is 
lowered to the bed. The amount of cable let out is measured with a steel tape 
or graduated rod along the rubber service cord. The depth is the sum of this 
value and the distance from the meter to the bottom of the sounding weight. 
When the meter is set for velocity observation the rubber cable may be tied to 
a hand rail to hold it in place. 
 

8.5         CURRENT METER GAUGING FROM BOATS 

Discharge measurements are made from boats where no gauging cableways 
or suitable bridges are available and the river is too deep to wade. The boat is 
held in place in the measuring section either by fixing to a cable strung across 
the river (the boat/cableway method) or by using an adequately powered boat.
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  ;fn fu/kkZfjr [kaM dh vf/kdre xgjkbZ 3 ehVj ls de gS vkSj osx de gS 
rks xgjkbZ ekius vkSj /kkjkekih dks vk/kkj iznku djus ds fy, NM+ksa dk bLrseky fd;k tk 
ldrk gSA vU;Fkk iqy vkSj dsfcyos ekiu ds leku f/kjuh ls rkj yVdkdj vkSj lkamfMax 
osV ¼ xHkhjrk Hkkj½ dk bLrseky fd;k tk,xkA 

 
   ØkWl lSD'ku esa fdukjs ls VSx ykbu }kjk liksfVZax dsfcy os ij ekdZjksa dk 
bLrseky djds ;k cSdalkbM ¶ySXl vk/kkfjr fofo/k losZ{k.k fof/k;ksa dk mi;ksx djds 
¼[k.M 4 dk v/;k; 6] fMtkbu fu;e iqLrd]  tyfefr ½ fLFkfr fu;r dh tk ldrh 
gSA fdlh fo'ks"k dsaanz ds fy, ifj'kq) izs{k.k fof/k igys gh r; dj ysuh pkfg,A 
 
   eksVj pkfyr uko dk bLrseky djus ij] bls osx ekiu dh iwjh vof/k ds 
nksSjku VªkaftV ykbu ij Bhd&Bhd jksds j[kuk izk;% dfBu gksrk gSA bldk ,d 
O;kogkfjd lek/kku ;g gS fd uko dks vkxs dh vksj /khjs&/khjs c<+k;k tkrk gS vkSj tSls 
gh uko VªkaftV ykbu ikj djrh gS] eki ysuk vkjaHk fd;k tkrk gSA bls blds ckn 
/khjs&/khjs ihNs dh vksj djs vkSj iqu% VªkaftV ykbu dk ikj dju ds fy, vkxs c<s nwljh 
ckj ikj djus] ij mlh fn'kk esa c<+rs gq,] isz{kd osx fjdkMZ  djuk jksd nsrk gSA ;fn 
uko dh xfr u vf/kd rst vkSsj u vf/kd /kheh gS rks ux.; =qfV gksrh gSA fodYir%] 
tgkWa uko dks] osx ekiu ds vkjaHk ls var rd lgh&lgh fLFkfr ij jksds j[kk tk ldrk 
gS ogka izsf{kr osx esa lq/kkj fd;k tk ldrk gSa] lh MCY;w lh dHkh&dHkh fuEufyf[kr 
QkewZys dk bLrseky djrk gSA%  
 
Vp = 0.064+0.98Vo+0.98Vd  
 
tgk¡% Vp = okLrfod osx eh@lsdsaM esa 
   Vo = uko pyus ds lkFk&lkFk izsf{kr osx] vkSsj 
   Vd = viokg osx eh@lsdsaM esa 
    ¼viokg ehVj esa@ekih izHkkou ¼,Dlikstj½ dky 
 
   viokg vkSj ifj'kq)  fd, x, osx ds fu/kkZj.k ds fy, folr`r /kkjkekih 
izs{k.k QkeZ ¼fp= 2½ esa izko/kku fd;k x;k gSA 
 
   uko }kjk eki djus esa O;fDr dh lqj{kk ij /;ku nsuk egRoiw.kZ gS vkSj uko 
dh 'kfDr ¼ikoj½ ds vuqlkj izokg osx gksus ij fLFkfr;ka curh gS ftuesa eki dk;Z lEkao 
gksrk gSA dehZny ds lHkh lnL;ksa dks mi;ksxh ykbQ tSdsV iguuh pkfg,A dehZny esa 
,d O;fDr dks uko dh izksisfyax] daVªksfyax vkSj iksth'kfuax dk dk;Z fofufnZ"V :Ik ls 
lkSaik tkuk pkfg, vkSj bl O;fDr dks vU; dk;Z ugha fn, tkus pkfg,A fdlh Ckaf/kdk] 
¼ch;j½] ugj] >juk ;k jsfiM~l ls 500 ehVj viLVªhe ls de fdlh [kaM esa eki dk;Z 
rEkh fd, tkus pkfg,  tc fo'ks"k lqj{kk mik; fd, x, gS ¼mnkgj.kkFkZ] cpko ty;ku½ 
 
9- fo'ks"k fLFkfr;ka 
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If the maximum depth in the section is less than 3 metres and the velocity is 
low, rods can be used for measuring the depth and supporting the current 
meter. Otherwise cable suspension with a reel and sounding weight is used 
as for bridge and cableway measurement. 
 
Position in the cross section may be fixed by using markers on the supporting 
cableway, by tag line from the shore, or by the use of  a variety of surveying 
methods based on bankside flags (Chapter 6 of Volume 4, Design Manual, 
Hydrometry). For a particular station, the precise method of observation 
should be established in advance. 
 
When a boat powered by a motor is used, it is often difficult to maintain it 
exactly on the transit line throughout the measurement of velocity. A practical 
solution is to drive the boat forward very slowly and measurements are 
commenced as it crosses the transit line. It is then allowed to drift slowly 
astern and again moved forward to cross the transit line. On the second 
crossing of the transit line, moving in the same direction, the observer stops 
recording the velocity. Providing the movement of the vessel is not excessive 
and is slow, the error is negligible. Alternatively, where the position of the boat 
can be established with precision at the beginning and end of the velocity 
measurement, a correction to the observed velocity can be made. CWC 
sometimes apply the following formula 
 
Vp =  0.064 + 0.98V0 + 0.98Vd 

 
where: Vp = True velocity in m/sec 
  V0 = Observed velocity with the boat drifting, and 
  Vd = Drift velocity in m/sec (Drift in metres / Meter exposure 
time) 
 
Provision has been made on the comprehensive current meter observation 
form (Figure 2) for the assessment of drift and corrected velocity. 
 
Personal safety is an important consideration in boat gauging, and velocity of 
flow in relation to the power of the boat will limit the conditions under which 
gauging is possible. All members of the crew should wear serviceable life 
jackets. The crew should always include one member specifically assigned to 
the task of propelling, controlling and positioning the boat and that person 
should have no other function. No gauging should be attempted on any 
section less than 500 metres upstream from a weir, sluice, waterfall or rapids 
unless special safety measures have been provided (e.g. rescue vessel) 
 

9 SPECIAL CONDITIONS 
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dsfcyos] iqy vkSj uko }kjk eki ls vusd fLFkfr;ka lac) gS ftuds fy, vfrfjDr eki 
vkSj lax.ku dh vko';drk gksrh gaSAa blesa 'kkfey gS dsfcyos d"kZ.k vkSj ifj.kkeLo:Ik 
la'kks/ku] eki ds nkSjku izokg ds fr;Zd dks.k vkSj pj.k esa rhoz ifjorZu ds izokg ds 
fy, la'kks/ku A buesa ls izR;sd ds fy, eki QkeZ ¼fp= 3 esa½ izko/kku fd, x, gSa vkSj 
bl [k.M esa crk;k x;k gSA 
 
d"kZ.k ¼vknzZjs[kk @'kq"d js[kk la'kks/ku½ 
 
tc /kkjkekih dks xgjs f{kiz ty esa yVdkdj eki dk;Z fd;k tkrk gS] rks ;g dk;Z Hkkj 
}kjk ry Nwus ls igys fu"ikfnr fd;k tkrk gS ¼fp= 4½A bLrseky gq, dsfcy dh 
yEckbZ okLrfod xgjkbZ ls vf/kd gksrh gSa lgh&lgh xgjkbZ izkIr djus ds fy, 'kq"d 
js[kk vkSj vknzZjs[kk la'kks/ku] tks Å/oZ dks.k Q ds izdk;Z gS] izsf{kr xgjkbZ ds fy, iz;ksx 
fd, tkrs gS tgk¡ dks.k dks yxk, x, pkan ¼izksVsªDVj½ ls ekik tkrk gSA 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
fp= 4  vknzZjs[kk @'kq"d js[kk 
la'kks/ku 

tylrg 

 izokg 

LkkmfUMax ykbZu 
esa m/okZ/kj dks.k dk 

unh /kkjk ry 

LkkmfUMax ykbZu 
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There are a number of conditions associated with cableway, bridge and boat 
gauging which require additional measurement and computation. These 
include cableway drag and consequent depth corrections, corrections for 
oblique angle of flow and the effects of rapid changes in stage during the 
gauging. Provision has been made for each of these in the gauging form 
(Figure 3) and are described in this section. 
 

Drag (Wet line / Dry line corrections) 

When measurements are made by suspending the current meter in deep swift 
water, it is carried downstream before the weight touches the bottom (Figure 
4). The length of cable paid out is more than the true depth. In order to obtain 
the corrected depth, dry line and wet line corrections, which are functions of 
the vertical angle , are applied to the observed depth, where the angle  is 
measured by a fixed protractor.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4: 

Definition sketch for dry line and wet line corrections 
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flQkfj'k dh xbZ useh i)fr fuEeuqlkj gS%& 
 

dhy dkmaVj ls xsftax jhy ij xkbM iqyh ls ysdj ty lrg rd dh Å/okZ/kj 
nwjh ekisaA ;g (ab) ",;j ykbu" gSA 

1- ty lrg esa Hkkj dk ry ¼fupyk fljk½ j[ksa vkSj xsftax jhy ij xgjkbZ dkmaVj 
dks 'kwU; ij lSV djsaA 

2- Hkkj dks laLrj rd ys tk,aA LkkmaMsM ¼xaHkhfjr½ xgjkbZ (df) vkSj pkans ij dsfcy 
dk Å/oZdks.k Q i<saA 

3- fn, x, dks.k Q ¼36º rd½ ds fy, ,;jykbu la'kks/ku (de) vkSj ,;jykbu 
rkfydk 1 esa n'kkZbZ xbZ gSA 

4- vknzZ js[kk yackbZ dks ¼xaHkhfjr xgjkbZ& ,;jykbu  la'kks/ku½ (ef= dt-de) ds :Ik 
esa ifjdfyr djsaA 

5- fn, x, dks.k Q  vkSj 35º rd vknzZykbu yackbZ ds fy, vknzZ js[kk la'kks/ku 
rkfydk nks esa n'kkZbZ xbZ gSA 

6- ,;j vkSj oSV ykbu la'kks/kuksa dks tksM+s vkSj lkmaMsM ¼xHkhfjr½ xgjkbZ ls ?kVk,a 
ftlls dh lgh&lgh xgjkbZ izkIr dh tk lds (bc) 

 
izokg dk fr;Zd dks.k%   
ges'kk ,sls eki [kaM dk p;u djuk laHko ugha gksrk gS tks izokg dh fn'kk ds ledks.k 
esa gks] fo'ks"k :Ik ls iqy ls eki djus dh fLFkfr esa A vU; ekeyksa esa [k.M ds Hkkx ds 
vkj&ikj izokg blesa fr;Zd dks.k esa igqaprk gSA  Økl lsD'ku ds yCka ij ty osx 
dk ?kVd fudkyuk vko';d gSA  
 
NM+ ij yxs izksisyj izdkj ds ehVj ftUgsa ØkWl lSD'ku ds ledks.k ij n`<rk ls 
yxk;k tkrk gS] ,sls frjNs izokg esa ?kVd osx dk eki ysaxs] blesa la'kks/ku djus dh 
t:jr ugha gksrh gSA ijarq] di&Vkbi ehVj vkSj dsfcy llisa'ku ij izksisyj ehVj 
/kkjk esa ,d lh/k esa gks tkrs gSa vkSj blesa izokg fn'kk vkSj lkekU; fn'kk ds chp dks.k 
ds dkslkbu }kjk ekis x, osx dks xq.kk djds la'kks/ku djuk iM+rk gSaA /kkjkekih eki 
uksV 'khV ij lk/kkj.k pkan ls] dks.k ds dkslkbu dks lh/ks&lh/ks i<+k tk ldrk gSA 
¼fp= 5½ 
 

 
  
 
fp= 5 xsftax QkeZ esa pkans 

ls izokg dk fr;Zd dks.k 
Kkr djuk 
 

 
: 
 
 
 

 

 

/kkjk esa ehVj 

QkeZ 

ewy 
fcU

dks.k xqa.kkd ;gk i<-s 

VSx ykbZu dscy 
dkj ds fdukjs ;k 
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Measure the vertical distance from the guide pulley on the gauging reel to the 

water surface using the reel counter. This is (ab) the “air line”. 

1. Place the bottom of the weight at the water surface and set the depth 
counter on the gauging reel to read zero. 

2. Lower the weight to the bed. Read the sounded depth (df)  and the vertical 
angle  of the cable on the protractor. 

3. The air line correction (de) for given angle  (to 36) and air line is shown 
in Table 1 

4. Calculate the wet line length as   (sounded depth - air line correction) (ef = 
df - de) 

5. The wet line correction for given angle  and wet line length to 35 is 
shown in Table 2. 

6. Add air and wet line corrections and subtract from the sounded depth to 
give the true depth (bc).  

 

Oblique angle of flow 

It is not always possible to select a measurement section which is at right angles to the 
direction of flow, especially in the case of bridge measurement. In other cases, flow 
across part of the section may approach it at an oblique angle. It is necessary to obtain 
the component of velocity normal to the cross section. 
 
Propeller type meters on rod, held firmly at right angles to the cross section will 
measure the component velocity in such oblique flows and do not need correction. 
However, cup-type meters and propeller meters on cable suspension align themselves 
directly into the current and require correction by multiplying the measured velocity 
by the cosine of the angle between the current direction and the normal direction. 
With a simple protractor on the Current Meter Measurement Note Sheet, the cosine of 
the angle can be read directly (Figure 5).  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5:  
Using the protractor on the gauging form to determine oblique angle of flow 
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ekis x, osx dks dks.k ds dkslkbu ls xq.kk djsa rkfd eki [kaM ds yacor  osx ?kVd 
fudkyk tk ldsA 
 

pj.k esa rhoz cnyko& ek/; xst ÅapkbZ dk fu/kkZj.k 
  
ekis x, fuLlkj.k ds l–'; ek/; xst Å¡pkbZ dk mi;ksx xsftax LVs'ku ds fy, pj.k 
fuLlkj.k laca/k ;k fu/kkZj.k odz ds vkys[ku esa mi;ksx fd;k tkrk gSA blfy, xst 
ÅapkbZ dk ifj'kq) fu/kkZj.k mruk gh egRoiw.kZ gS ftruk fuLlkj.k dk ifj'kq) eki 
djukA tgk¡ eki ds nkSjku xst ÅapkbZ esa ifjorZu] 0.5eh ls de gS rks eki ysus ds 
vkjaHk vkSj var esa xst ÅapkbZ ds xf.krh; ek/; dks lkekU;r% ek/; xst ÅapkbZ ds :Ik 
esa fy;k tk ldrk gSA ijarq ] ;fn xst ÅapkbZ esa rhoz vkSj vfu;fer ifjorZu gksrk gS] 
rks eki ds nkSjku fd, x,  xst ÅapkbZ jhfMaxl dks rRleku eki x, [k.M fuLlkj.k 
ftldk os izfrfuf/kRo djrs gSa] }kjk Hkkfjr djds izkIr fd;k tkrk gSA ekud fuLlkj.k 
ekiu QkeZ esa ¼fp= 2½ esa ifjdyu ds fy, izko/kku fd;k tkrk gSA iz;qDr lehdj.k 
bl izdkj gS %& 
 
h = (q1+h1+q2h2+q3h3+………………..qn hn)/Q 
tgk¡ h = ek/; xst ÅapkbZ 
q1,q2 = le; varjky 1] 2------------ esa ekik x;k fuLlkj.kA 
h1,h2 = varjky 1] 2------------- esa ek/; xst ÅapkbZ  
Q = ekik x;k dqy fuLlkj.k 
 
izs{kd dks eki ysus ls igys vkSj ckn esa vkSj eki ysus ds nkSjku xst dks vo'; i<+uk 
pkfg,A tgk¡ fMftVy LVst fjdkMZ miyC/k gS rks bl lzksr ls izkIr pj.k eku dk 
bLrseky fd;k tk ldrk gSA bu ekuksa dks QkeZ eas 'xst jhfMax' rkfydk esa eki le; 
lfgr ntZ fd;k tkrk gSA gjsd xst  jhfMax ds fy, lEc} izokg ntZ fd;k tkrk gS] 
tks fuLlkj.k dh lxa.kuk esa xst jhfMax ds le; ;k mlds vkl ikl [kaMks ¼lsxesV~l½ 
esa izokg dk tksM+ gS bu iSuy fuLlj.kksa dk tksM+ igys ifjdfyr fd, x, vuqlkj dqy 
fuLlkj.k ds cjkcj gksuk pkfg,A vxys  dkWye esa] xst ÅapkbZ vkSj iSuy fuLlkj.k dk 
xq.kuQy ntZ fd;k tkrk gSa Hkkfjr ek/; xst ÅapkbZ ds fy, bUgsa tksM+dj dqy 
fuLlkj.k ls foHkkftr fd;k tkrk gSA 
 

pj.k esa rhoz cnyko &rhoz fof/k 
 
dHkh&dHkh ty Lrj] fo'ks"k :Ik ls c<+rh ck<+ fLFkfr;ksa] bruh rsth ls cnyrk gS fd 
;fn lkekU; la[;k esa varjky vkSj ,Dlikstj le; Lohdkj fd;k tkrk gS rks eki ds 
fy, ek/; xst ÅapkbZ leuqnsf'kr djuk dfBu gks tkrk gSA ,slh ifjfLFkfr;ksa esa eki 
dk;Z dks bl izdkj ljy djuk oS| gksrk gS fd bls 30 feuV esa gh iwjk dj fy;k 
tk,A vdsys ;k la;qDr :Ik esa fuEufyf[kr ljyhdj.k fd, tk ldrs gS%&  
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Multiply the measured velocity by the cosine of the angle to determine the 
velocity component normal to the measuring section. 
 

Rapidly changing stage - assessment of mean gauge height 

The mean gauge height corresponding to the measured discharge is used in 
plotting the stage-discharge relationship or rating curve for gauging stations. 
An accurate determination of the gauge height is therefore as important as the 
accurate measurement of discharge. Where the change in gauge height 
during a measurement is less than 0.05 m, the arithmetic mean of the gauge 
heights at the start and end of the measurement can usually be taken as the 
mean gauge height. However if the gauge height changes rapidly and 
irregularly, the mean is obtained by weighting the gauge height readings 
taken during the gauging by the corresponding measured segment discharges 
that they represent. Provision for the calculation is made on the standard 
discharge measurement form (Figure 2). The equation used is: 
 
h = (q1h1 + q2h2  + q3h3 +  ........qnhn ) / Q 
where h = mean gauge height 
 q1, q2,... =  discharge measured in time interval 1, 2, ..... 
 h1, h2,.. =  mean gauge height in interval 1, 2, ....... 
 Q  =  total discharge measured. 
 
The observer must read the gauge before and after the measurement and at 
intervals during the gauging. Where a digital stage record is available, stage 
values from this source can be used. These values are entered to the “Gauge 
Readings” table on the form with the time of measurement. For each gauge 
reading, a corresponding panel flow is entered, which is the sum of the flow in 
segments at and near the time of the gauge reading (from the discharge 
computation). The sum of these panel discharges should equal the total 
discharge as previously calculated. In the next column, the product of gauge 
height and panel discharge is entered. These are summed and divided by the 
total discharge to give the weighted mean gauge height. 
 

Rapidly changing stage - quick method 

 
Sometimes water level changes so rapidly, especially during rising flood 
conditions, that it is difficult to assign a mean gauge height to the gauging if 
the normal number of intervals and exposure time is adopted. In these 
circumstances it is legitimate to simplify the gauging such that it can be 
completed in less than 30 minutes, The following simplifications may be 
made, either singly or in combination. 
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 Å/okZ/kjdksa dh la[;k  ?kVkdj 15 ls 18 rd djsa 
 osx izs{k.k le; dks yxHkx 30 lsdsaM de djsaA 
 0-2 xgjkbZ rd eki dk bLrseky djsa vkSj Å/okZ/kj esa ek/; osx iziIr djus ds 

fy, ekis x, osx dks 0-87 }kjk ¼;k LFky ij fiNys iwokZ xsftax ij vk/kkfjr 
oSdfYid eku }kjk½ xq.kk djsaA 

 izR;sd ekiu Å/okZ/kjd ij izsf{kr xst ÅapkbZ ls izR;sd ÅapkbZ ls izR;sd 
Å/okZ/kjd ij xgjkbZ dk fu/kkZj.k djus ds fy, igys ls losZ{k.k fd, x,  
ØkWl lSD'ku ¼fu/kkZfjr ifj{ks=½ dk mi;ksx djsa vkSj bl izdkj ehVj dks 
lkmafMax ¼xHkhjrk½ ds fCkuk ekiu xgjkbZ ij lSV djsaA 
 

10-   fuLlkj.k dk lax.ku  
 
eki Vhe }kjk dsanz ij lkekU;r% igyk fuLlkj.k lax.ku fd;k tkuk pkfg,A feM&lSD'ku 
fof/k ekud Ik)fr ds :Ik esa viukbZ tkrh gS vkSj bls fuLlkj.k ekiu QkeZ esa 'kkfey fd;k 
x;k gSA ØkWl lSD'ku ekiu dk;Z iwjk djus ds ckn fuLlkj.k ds fy, fuUefyf[kr lax.ku 
visf{kr gSA 
 

1-   [k.M dh pkSMkbZ %& pwafd feM lSD'ku fof/k esa ;g ekuk tkrk gS fd izR;sd 
Å/okZ/kjd ij fy;k x;k izfrn'kZ osx fdlh [kaM esa ek/; osx dks n'kkZrk gS] blfy, 
[k.M dh pkSM+kbZ ¼vkSj {ks=Qy½ fiNys Å/okZ/kjd ls vk/kh nwjh vxys Å/okZ/kjd dh 
vk/kh nwjh rd QSyh gqbZ gSA unh ds fdukjs ¼;k iqy LraHk½ ds fudVLFk nks var 
iSuyksa ds ekeysa esa [kaM dh pkSM+kbZ igys izs{k.k Å/okZ/kjd dh nwjh dh vk/kh gksrh gSA 

2-   [kaM osx %& fn, x, /kw.kZu vkSj le; ds fy, fdlh foanq ij [kaM dk osx mi;qDr 
/kkjkekih fu/kkZj.k rkfydk ls i<+k tkrk gSA fo"ke izokg vkSj viokg ds fy, 
la'kks/ku djus dh vko';drk gksrh gSA dsoy 0-6d ij ekiu ds fy,] Å/okZ/kjd 
vkSj [akM osx ogh gksrk gS] tks fcanq osx ij gksrk gSA 0-2 vkSj 0-4 ij fcanq ekiu ds 
fy, [kaM osx nks osxksa dk ek/; gSA var iSuyksa ds ekeys esa [kaM osx ml fLFkfr  esa 
'kwU; fy;k tkrk gS tc fdukjk <kyw gksA ijarq] tc Nksjksa ij ØkWl lSD'ku dh 
ckmaMªh Å/okZ/kjd gS] ¼vFkkZr iqy dk vk/kkj vkSj LraHk½] rks [kaM osx 'kwU; ugha gks 
ldrk gS vkSj lkekU;r% var [kaM esa osx dk vkdyu lehiLFk Å/okZ/kjd ij osx ds 
izfr'kr ds :i esa vko';d gS D;ksafd /kkjkekih dks ckmaMªh ds lehi yxkuk laHko 
ugha gSA 

3-   [kaM {ks=Qy & [kaM {ks=Qy [kaM pkSM+kbZ vkSj xgjkbZ dk xq.kQy gSA 
4-   [kaM fuLlkj.k%& [kaM fuLlkj.k [k.M {ks=Qy vkSj osx dk xq.kuQy gSA 

ohtxf.krh; ek"kk esa ;g fuEukuqlkj gS %& 
Q =  qi  =   viai  =   vi di  (bi+1  -  bi-1) / 2 

      tgk¡ qi   =   [k.M ls i fuLlj.k 
   v =  Å/okZ/kjd esa ek/; osx  

  bi+1,bi -1 =   fdukjs ij vkjafHkd foanq ls Å/okZ/kjd i$1 vkSj i-1 rd nwfj;ka 
 di = Å/okZ/kjd 1 ij izokg dh xgjkbZ 
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 Reduce the number of vertical taken to about 15 to 18 
 Reduce the velocity observation time to about 30 secs. 
 Use measurement only at 0.2 depth and multiply the measured velocities by 0.87 

(or an alternative value based on a previous full gauging at the site) to obtain 
mean velocity in the vertical 

 Use a pre-surveyed cross section to assess depth at each vertical from the 
gauge height observed at each measurement vertical and hence to set the meter 
at the measurement depth without sounding. 

 

10    COMPUTATION OF DISCHARGE 

The first computation of discharge should normally be carried out at the station by 
the gauging team. The mid-section method is adopted as standard practice and has 
been incorporated in the Discharge Measurement Form. Having completed the 
measurements in the cross section, discharge requires only the following 
computations. 
 
1. Segment Width  Since the mid-section method assumes that the velocity 

sampled at each vertical represents a mean velocity in a segment, the segment 
width (and area) extends from half the distance from the preceding vertical to half 
the distance to the next. In the case of the two end panels adjacent to the bank 
(or bridge pier) the segment width is half the distance to the first observation 
vertical. 

2. Segment Velocity  at a point is read from the appropriate current meter rating 
table for given revolutions and time. Corrections as required are made for skewed 
flow and drift. For measurements at 0.6d only, the vertical and segment velocity 
are the same as the point velocity. For 2-point measurement at 0.2 and 0.8 the 
segment velocity is the mean of the two velocities. In the case of end panels the 
segment velocity is taken as zero if the bank is shelving. However, when the 
cross section boundary is vertical at the edge (e.g. bridge abutments and piers), 
the segment velocity may not be zero and it is usually necessary to estimate the 
velocity at the end segments as a percentage of the velocity on the adjacent 
vertical because it may not be possible to place the current meter close to the 
boundary. 

3. Segment Area  Segment area is simply the product of segment width and depth. 

4. Segment Discharge  Segment discharge is the product of segment area and 
velocity. In algebraic terms this is as follows: 

Q =  qi  =   viai  =   vi di  (bi+1  -  bi-1) / 2 
where  qi  =  discharge through segment i 

 v   =  mean velocity in vertical i 
 bi+1, bi-1    =  distances from an initial point on the bank to verticals  i 
+1  and i - 1 
 di  =  depth of flow at vertical I 
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rkfydk&1% ,;j ykbu djsD'ku Vscy 
 
 

      

Å/okZ/kj yEckbZ ehVj esa pkan ij lkamfMax ykbu xHkhjrk js[kk dk Å/okZ/kjdks.k ¼fMxzh½ 
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Table 1: Air-line correction table 
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rkfydk&2 vknZz&js[kk lq/kkj rkfydk 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

pkan ij lkmWafMax ykbu ¼xHkhjrk js[kk½ dk Å/okZ/kj dks.k ¼fMxzh½ 
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Table 2: Wet-line correction table 
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[k.M & 4 
tyfefr 

 
 

{ks= funsZf'kdk &6 
<ky & {ks= fof/k 
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lkekU; 
 
tyfefr {ks= funsZf'kdk es tyLrj ekiu ,oa ty izokg LFky dk lapkyu ,oa j[kj[kko 
tyferh; ra= fMtkbu dh mfpr fu"iknu dh izfdz;k,a nh x;h gSA lapkyu rjhds dks izR;sd 
ty foKkuh; lwpuk iz.kkyh izfd;kvksa dks dk;Z fooj.k ds  vuqlkj cuk;k ;k rS;kj fd;k 
tkrk gSA izR;sd  ty  foKkuh;  lwpuk  iz.kkyh  ds  fy,  dk;Z  fooj.k  dks  {ks=  
funsZf'kdk  ds  [k.M  1  esa izLrqr  fd;k  x;k gS A 

 
{ks=  izpkyu  es  ,d  :irk  cuk,  j[kus  ds  fy,  ;g  vR;Ur  vko';d  gS  fd  
izfdz;k,a  ftudk  fooj.k  {ks=  funsZf'kdk es  fn;k  x;k  gS  dk  vuqlj.k  lko/kkuh  
iwoZd  fd;k  tk,A tksfd  mPp  Lrj ds  rqyukRed  ty  foKkuh  vkadM+ks  dks  izkIr  
djus  dh  vksj  igyk  dne  gSA bl  ckr  ij  vR;f/kd  cy  fn;k  tkrk  gS  fd  
tyfefr  dks  vyx  djds  ugh  ns[kk  tk  ldrk A ty  foKkuh  lwpuk  iz.kkyh  es  
ra=  ,oa  xfrfof/k;ksa  dk  ,dhdj.k  vR;Ur  vko';d  gSA 
 
{ks= funsZf'kdk ds bl [k.M es vkB Hkkx gS A 
 
 Hkkx 1 ra= fMtkbu  vkSj vuqdwyu  ds  fy,  iz;ksx  fd,  tkus  okys  dneksa  ls  

lEcfU/kr  gSA  blds  vfrfjDr  blesa  LFkyksa  dk  p;u]  vkSj rjhds  Hkh  'kkfey  
fd, tkrs  gSA 

 Hkkx  2 esa ty Lrj ekiu] LFky dk  izpkyu] tks  LVkQ  xst]  vkVksxzfQd  pkVZ  
fjdkWMj  ;k  fMthVy  ty  Lrj  fjdkWMj  dk fooj.k gSA 

 Hkkx  3  esa  izkjfEHkd  rS;kjh  xfrfof/k;ksa  vkSj  QyksV  Ekki  ds  dk;Z  fu"iknu]  
ftles  QyksV  Vkbi  dk  pquko]  igaqp  dh  rS;kjh]  voyksdu  vH;kl  ,oa  
fuoZgu  vfHkdyu  vkfn  'kkfey  gSaA 

 Hkkx  4  esa  izkjfEHkd  rS;kjh  xfrfof/k;ksa  vkSj  djsUV  ehVj  dk izs{k.k osfMax  vksj 
dscy iFk]  iqy] ukSdk  }kjk  'kkfey  gS A  bles  fuLlkj.k  x.kuk  ds  fy,  
viukbZ  tkusa  okyh  izfdz;k  Hkh  'kfey  dh  xbZ  gSA 

 Hkkx 5 {ks= es ,Mhlhih  ds iz;ksx ls lEcfU/kr  gSA  blds  vUrxZr  izpkyu  rjhds  
vkSj  LFky  dh n'kk]  ifj;kstuk]  izpkyu  <kapk  ,oa  ekiu  xfr  rFkk  MsVk  
fjdkWfMx ,oa iz;ksx fof/k vkrs  gSA 

 Hkkx 6 <yku {ks= fof/k }kjk  fuLlkj.k  x.kuk  ds  oakfNr  xfrfof/k;ksa  dks O;Dr  
djrk  gSA 

 Hkkx 7 esa  {ks=  fujh{k.k  ,oa  tkap] oakfNr  tkap  lwph  ,oa  ekud  QkeZ  'kfey gSA 

 Hkkx  8  xsftxa  LFky  ,oa  midj.k  ds  va'kkadu  ds  lkekU;  j[kj[kko  ls  
lEcfU/kr  gSA 
 
funsZf'kdk  esa  tks  izfdz;k  lwph  gS os vkbZ0 ,l0 vks0  ekud  }kjk  vuqeksfnr gS  
tgkaWa os rduhd  mif}ih;  Hkkjr  dh  voLFkk ds vuqlkj ykxw gksrh  gSA 

 
 
 

 
GENERAL 
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The Field Manual on Hydrometry, comprises the procedures to be carried out to 
ensure proper execution of design of the hydrometric network, and operation 
and maintenance of water level and streamflow gauging stations. The 
operational procedures are tuned to the task descriptions prepared for each 
Hydrological Information System (HIS) function. The task description for each 
HIS-function is presented in Volume 1 of the Field Manual. 
 
It is essential, that the procedures, described in the Manual, are closely followed 
to create uniformity in the field operations, which is the first step to arrive at 
comparable hydrological data of high quality. Further, reference is made to the 
other volumes of the manual where hydro-meteorology, sediment transport 
measurements and water quality sampling and analysis is described. It is 
stressed that hydrometry cannot be seen in isolation; in the HIS integration of 
networks and of activities is a must.  
 
This Volume of the Field Manual consists of 8 parts: 
 
 Part I deals with the steps to be taken for network design and optimisation. 

Furthermore, site selection procedures are included, tuned to the suitability 
of a site for specific measurement procedures.  

 Part II comprises operation of water level gauging stations equipped with 
staff gauges, autographic chart recorders or digital water level recorders. 

 Part III comprises the preparatory activities and execution of float 
measurements, including selection of float type, reach preparation, 
observation practice and discharge computation 

 Part IV comprises the preparatory activities and execution of current meter 
measurements by wading, and from cableways, bridges and boats. The 
procedure for discharge computation is included. 

 Part V deals with the field application of the Acoustic Doppler Current Profiler 
(ADCP). It covers operating modes and site conditions, deployment, 
operating set-up and measurement runs as well as the data handling and 
recording. 

 Part VI presents the required activities for the execution of the Slope-Area 
Method and the procedure to be applied to arrive at a discharge. 

 Part VII comprises Field Inspections and Audits, with required check lists and 
standard forms. 

 Part VIII, finally, deals with routine maintenance of gauging stations and 
calibration of equipment. 

 
The procedures as listed out in this manual are in concurrence with the ISO 
standards as far as available for the various techniques and applicable to the 
conditions in peninsular India.  
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1-  izs{k.k fof/k ra=  
 <ky {ks= fof/k esa LVkQ xst ls iszf{kr ;k nkc VªkalM~;wljksa ls izkIr ty Lrj laca/kh 
vkadM+ksa dh vko';drk iM+rh gSA nksuksa fof/k;ka mi;ksx esa ykbZ tkrh gSA vkWVksxkzfQd pkVZ 
fjdkMZjksa ds fjdkMZ dk bLrseky lgh lgh le; j[kus esa dfBukbZ ds dkj.k O;ogk;Z ugha 
gksxkA <ky {ks= fof/k dk ,d egRoiw.kZ mi;ksx pj.k fuLlj.kksa dk vkdyu djus ds fy, gSA 
bLkfy,] ck<+ ds xqtjus  ds ckn cus fu'kkuksa dk izs{k.k egRoiw.kZ gSA 
   
LVkQ xst % 
1.  viLVªhe vkSj MkmuLVªhe xst lkFk&lkFk i<+k tk,xkA ;fn dsoy ,d izs{kd mifLFkr gS 

vkSj ,slk djuk laHko ugha gS rks viLVªhe xst i<+k tk,xk] mlds ckn MkmuLVªhe xst 
rFkk mlds ckn nwljh ij viLVªhe xst i<+k tk,xkA ;fn bu nks jhfMaXl ds chp esa 
viLVªhe xst 10 feeh c<+k ;k ?kVk gS rks MkmuLVªhe LVst jhfMax ds ln`'k xst jhfMax 
dks nks viLVªhe jhfMaXl dk vkSlr ekuk tk,xkA ;fn viLVªhe vkSj MkmuLVªhe xst ,d 
nwljs fn[kkbZ ugha iM+rs gSa rks izs{kd bu xstksa dks igys ls fu/kkZfjr le;kof/k esa i<+sxkA 

2. xstksa dh jhfMax ,d fLFkfr ls dh tk,xh ftlls fd lHkh iSjsySDl =qfV;ksa ls cpk tk 
ldsA 

3.  xstksa dks] de ls de] lsaVhehVj ls fudVre ;k mlls fudVre ;fn laHko gS] i<+us dk 
iz;kl fd;k tkuk pkfg,A 

4.  izR;sd xst ij izs{k.k dh U;wure vof/k nks feuV ;k iw.kZ nksyu dh vof/k gksxh] tks Hkh 
vf/kd gS vkSj vf/kdre eku vkSj U;wure ^eku^ fy;k tk,xk vkSj mldk vkSlr fudkyk 
tk,xkA 

5 dqN LFkyksa ij ;g fu/kkZfjr djus ds fy, fd ^jhp^ dh iwjh yackbZ esa <ky ,d leku gS 
;k ugha] e/;orhZ xst iksLV yxk;k tk ldrk gSA ;fn ,sls xst yxk, tkrs gSa] rks bu 
e/;orhZ fLFkfr;ksa ij yxk, x, xstksa dks Hkh i<+k tk,xk vkSj viLVªhe vkSj e/;orhZ xst 
vkSj e/;orhZ vkSj Mkmu LVªhe xst ds chp <+ky dk vkdyu fd;k tk,xk vkSj viLVªhe 
xst ds mi;ksx ls izkIr <ky ls rqyuk dh tk,xh A ;fn bu rhu <ky vkdyuksa esa 

dkQh varj gS] eku yks 10% ls vf/kd rc vkdyuksa dh oS/krk ij iqu% fopkj fd;k 
tkuk pkfg,A 

6 xst jhfMax dks ekud izi= (ns[ks vuqyXud. 1) ij gh fjdkMZ fd;k tkuk pkfg, % 
izR;sd xst iksLV lsV ds fy, ,d vyx izi= dks iwjk djuk pkfg, A 
Mh MCY;w ,y vkj ,l 
 
  nkc lsalj ;qDr fMftVy okVj yscy fjdkMZjksa dk bLrseky <ky {ks= vkdyu  
esa bLrseky ds fy, yscy MsVk ds Lor% laxzg.k ds fy, laHkkfor gS pwafd ,sls fMokblksa esa 
vfr ifj'kq) Vkbfeax fMokbl yxs gksrs gSaA bl izdkj viLVªhe vkSj Mkmu LVªhe okVj 
yscy fjdkMZ~l dks ljyrk ls lkFk&lkFk fy;k tk ldrk gSA mnkgj.k ds fy, ;g 
laHko gS fd ,slk lSVvi ,sls egRoiw.kZ LFkyksa ds fy, Qk;nsean gks ldrk gS tgkWa 
ifjorhZ vizokgh ty fLFkfr;ka iSnk gks ldrh gS vkSj tgk¡ vf/kd fuLlkj.k ij /kkjkekih 
xst dk mi;ksx laHko ugha gSA 

1   OBSERVATION METHODOLOGY 
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The Slope Area Method requires water level data either observed from staff 
gauges or obtained from pressure transducers. Both methodologies are 
presented. Making use of autographic chart recorder records is due to difficulties 
with exact time keeping is considered not to be feasible. An important use of the 
Slope Area Method is for estimating peak discharges. Hence, observation of 
wrack marks after the passage of a flood is of importance. 

Staff gauges: 
1. The upstream and downstream gauges shall be read simultaneously. If only 

one observer is present and this is not possible, the upstream gauge shall be 
read, followed by the downstream gauge, followed by a second reading of 
the upstream gauge. If the upstream gauge has risen or fallen by more than 
10 mm between the two sets of readings then, the gauge reading 
corresponding to the downstream stage reading shall be assumed to be the 
average of the two upstream readings. If the upstream and downstream 
gauges are not visible from each other the observers should read the gauges 
over the same pre-arranged time period. 
 

2. The gauges shall be read from a position as to avoid all parallax errors. 
 
3. Every effort should be made to read the gauges to at least the nearest 

centimetre or better, if possible. 
 
4. The minimum period of observation at each gauge shall be two minutes or 

for a period of a complete oscillation, which ever is the longer and the 
maximum and minimum values taken and averaged. 

 
5. At some sites intermediate gauge posts might have been installed to assess 

whether the slope is uniform along the whole length of the reach. If such 
gauges are installed, the gauges at these intermediate positions should also 
be read and the slopes between the upstream and intermediate gauges, and 
intermediate and downstream gauges estimated and compared with the 
slope obtained using the upstream gauges. If there is a significant difference 
in the three slope estimates, say greater than 10% then the validity of the 
estimates should be reconsidered. 

 
6. The gauge readings shall be recorded onto the standard form (see Annexure 

1). A separate form should be completed for each set of gauge posts. 
 

DWLR’s 

The use of digital water level recorders with pressure sensors is a possibility for 
automatic collection of level data for use in slope-area estimation since such 
devices have highly accurate timing devices. As such the upstream and 
downstream water level records can be easily synchronised. For example it is 
possible that such a set up might be of interest for important sites where 
variable backwater conditions might occur and where it might not be possible to 
current meter gauge at higher discharges.  
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jSd ekdZ%  <ky {ks= fof/k dk ,d eq[; mi;ksx ck<+ ds ckn mPpre fuLlkj.k 
dk vuqeku yxkuk gSA blesa lkekU;r% dpjs ls cus fu'kkuksa dh igpku dh tkrh gS vkSj 
LFkykd`frd ysoy losZ{k.k fd;k tkrk gSA vusd izdkj ds mPpre&ty fu'kku ik, 
tkrs gSa tSls fdukjksa ij fMª¶V] okW'k ykbu] isM+ksa ij lhM ykbu] eM ykbu vkSj >kfM+;ksa 
rFkk isM+ksa esa fMª¶VA izR;sd cM+s ty fu'kku dks mRd"̀V] vPNk] lkekU; ;k fuEu ds :Ik 
esa fu/kkZfjr fd;k tk,xkA ;g lwpuk vf/kd ty izksQkby ds fo'ys"k.k esa lgk;d gks 
ldrh gSA nksuksa fdukjksa ij i;kZIr jSd ekdZ dh igpku dh tk,xh ftlls ekiu jhp esa 
Hkw&i`"B ty izksQkby dks iw.kZr% ifjHkkf"kr fd;k tk ldsA izR;sd jSd&ekdZ dh igpku 
csl ykbu ds lkFk&lkFk bldh fLFkfr ¼iksth'ku½ ls dh tk,xhA mPp ty fu'kku 
¼gkbZ&okVj ekDlZ½ dks n`'; izksQkby miyC/k djkus ds fy, xzkQh; IykV cuk;k tkuk 
pkfg, ftlls fd izksQkby esa vfu;ferrkvksa dh vklkuh ls igpku dh tk ldsA 
flQkfj'k dh  tkrh gS fd i`"B ty izksQkby dks ifjHkkf"kr djus ds fy, ekiu jhp ds 
lkFk&lkFk U;wure 10 fcanqvksa dk bLrseky  fd;k tk,A 

 
 vU; visf{kr izs{k.k vkSj lwpuk % vU; izs{k.k vkSj lwpuk ftudk losZ{k.k ls vuqeku 

yxk;k tk,xk] fuEukuqlkj gS%& 
 rkjh[k  

 vkjaHk vkSj lekiu dk le; 

 izs{kd  

 ekiu fCanqvksa ds chp dh nwjh 

 ekSsle laca/kh fLFkfr;ka tSls gok ;qDr  

 ouLifr dh fLFkfr;ka  

 izR;sd [kaM ij eSfuxal ,u eku dk izs{kd dk vuqeku ¼uksV % ;g rHkh mi;qDr gS 
tc izs{kd izf'kf{kr ty foKkuh ;k okVj bathfu;j gS½ 

 viLVªhe vkSj Mkmu LVªhe ekiu [kaMksa dk vkSj ;fn mfpr gS] e/;orhZ [k.M ¼lSD'ku½ 
ØkWl lSD'kuy ,fj;kA 

 viLVªhe vkSj Mkmu LVªhe ekiu [kaMksa dk vkSj ;fn mfpr gS] e/;orhZ [kaM dk 
tyh; ifjekiA 

       
    fLFkj ØkWl lSD'kuksa lfgr LFkk;h LFkyksa ij viLVªhe vkSj Mkmu LVªhe LVst vkSj 
ln`'k ØkWl lSD'ku ds chp laca/k Kkr gksuk pkfg,A ijarq bu laca/ka dh tkap fu;fer 
vk/kkj ij dh tkuh pkfg,A de ls de o"kZ esa ,d ckj nks ekulwuksa ds chp tkap djus 
dh flQkfj'k dh tkrh gSA LFkkbZ LFkyksa ij ØkWl lSD'ku ls {ks= rd LVst l lcafa/kr 
fujh{k.k rkfydk,a vkSj ty; ifjeki rS;kj fd;k tkuk pkfg,A o"kZ esa ,d ckj nks 
ekulwuksa ds chp tkap djus dh flQkfj'k dh tkrh gSA LFkkbZ LFkyksa ij izR;sd ØkWl 
lSD'ku ls {ks= rd LVst ls lacfa/kr fujh{k.k rkfydk,a vkSj tyh; ifjeki rS;kj fd;k 
tkuk pkfg,A LFkk;h LFkyksa ij çR;sd Økl lsD'ku ds pj.k ¼xst½ ls lacaf/kr {ks= ,oe~ 
tyh; ifjeki rkfydk rS;kj fd;k tkuk pkfg,A 



97 
 

Wrack marks 

One of the main uses of the slope area method is to make estimates of peak 
discharges, following a flood event. This normally involves identifying debris 
marks and undertaking topographic level surveys. Several types of high-water 
mark may be found, such as drift on banks, wash lines, seed lines on trees, mud 
lines, and drift in bushes or trees. Each high water mark should be rated as 
excellent, good, fair or poor. This information could be of assistance when 
interpreting the high-water profile. Sufficient wrack marks shall be identified on 
both banks in order to fully define the surface water profile over the measuring 
reach. Each wrack mark shall be identified by its position along a baseline. A 
graphical plot should be made to provide a visual profile of the high-water marks 
so that irregularities in the profile can be readily identified. It is recommended 
that a minimum of 10 points along the measuring reach be used to define the 
surface water profile. 

 

Other observations and information required 

Other observations and information to be estimated from the surveys include: 
 
 Date; 

 Time of start & finish; 

 Observers; 

 Distance between measuring points; 

 Weather conditions e.g. windy; 

 Vegetation conditions; 

 Observers estimate of Manning’s n value at each section (Note: This is only 

appropriate if the observer is a trained hydrologist or water engineer); 

 Cross-sectional area of upstream and downstream measuring sections and if 

appropriate, intermediate sections; 

 Wetted perimeter of the upstream and downstream measuring sections and 

if appropriate, intermediate sections. 

 

At permanent sites with stable cross-sections the relationship between upstream 
and downstream stage and the corresponding cross-sectional area should be 
known. However, these relationships should be checked on a regular basis. A 
minimum of once every year, between consecutive Monsoon seasons is 
recommended. At permanent sites look-up tables relating stage at each cross-
section to area and wetted perimeter should be prepared. 
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  u, LFkyksa ij ;k ,sls LFkyksa ij tgkW rnFkZ eki djuk visf{kr gS ogka ØkWl 
lSD'ku dk losZ{k.k djus dh vko';drk gksrh gSA ØkWl lSD'ku dks ifjHkkf"kr djus ds 
fy, fd, x, xgjkbZ ekiuksa dh la[;k 20 ls de ugha gksuh pkfg,A ty Lrj LVst 
ekiu ds le; ;s losZ{k.k djuk lkekU;r% laHko ugha gksrk gS blfy, ;g egRoiw.kZ gS fd 
tc Ekh laHko gks] fLFkj ØkWl lSD'ku dk p;u  fd;k tk,A ØkWl lSD'ku dh vfLFkjrk 
bl rduhd dk mi;ksx djds ckn ds Ik'pkr pjekoLFkk dk vuqeku yxkus esa dHkh 
dHkh leL;k cu tkrs gSA 
 

2-  fuLlkj.k dk lax.ku 
   
  fuLlkj.k dk vkdyu fMtkbu eSuqvy [k.M&4 esa of.kZr fl)kar vkSj 
lehdj.k dk bLrseky djds fd;k tkrk gSaA blds fy, tks LVsi viuk, x,] 
fuEufyf[kr gaSA 
 
1- ekiu jhp esa (Z1-Z2) vFkkZr [k.M 1 ¼viLVªhe½ vkSj 2 ¼MkmuLVªhe½ ds chp] 

fxjkoV dk vkdyu djsaA 
2- i`"B ty <ky dk vkdyu [k.M 1 vkSj 2 ds chp {kSfrt nwjh ¼,y½ }kjk 

fxjkoV dks foHkkftr djds djsaA 
SW=(Z1-Z2)@L 

3- izR;sd ØkWl&lSD'ku ds fy, eSfuax ^l ,u^ eku dk vkdyu djsaA ;g 
vkdyu iwoZorhZ {ks= izs{k.kksa vkSj@;k vuqHko vkSj fMtkbu eSuqvy vku 
gkbMªksehVjh ds [k.M 4 esa iznÙk funsZ'kd eku ij vk/kkfjr gks ldrk gSA 
rkfey 6]12A 

4- vkdfyr ØkWl lSD'ku {ks=ksa vkSj tyh; ifjekiksa dk bLrseky djds viLVªhe 
vkSj MkmuLVªhe [kaMksa ¼ R1vkSj R2½ nksuksa ds fy, gkbMªksfyd jsfM;l dk 
vkdyu djsaA 

5- mDr 4 esa vkdfyr gkbMªksfyd jsfM;l dk mi;ksx djds] viLVªhe vkSj 
MkmuLVªhe ogu dk vkdyu fuEufyf[kr lehdj.k ds vuqlkj fudkys %& 
K1 = 1/n1 A1 R1

⅔ 

K2 = 1/n2A2 R2
⅔ 

6- igyk vuqekfur fuLlkj.kfudkyus ds fy, fuEufyf[kr lehdj.k esa K1 , K2 

vkSj i`"B ty <ky dk eku izfrLFkkfir djsa %& 
7- mDr pj.k 5 esa vkdfyr Q ds eku dk mi;ksx djds lcls igys [k.M 1 

vkSj 2 esa osx 'kh"kksZa dk vkdyu djsa] bl izdkj %& 

VH1 = 

VH2  = 
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At new sites or sites where ad-hoc measurements are required the cross-
sections will require surveying. The number of depth measurements undertaken 
to define the cross-section should not be less than 20. It will not usually be 
possible to undertake these surveys at the time of water level/stage 
measurement so it is important that whenever possible stable cross-sections are 
selected. Instability of the cross-sections can sometimes be a problem in post 
flood peak estimation using the technique. 
 

2   COMPUTATION OF DISCHARGE 

The discharge is estimated using the theory and equations described in Volume 
4, Design Manual. The steps to follow are: 
 

1. Estimate the fall (Z1  - Z2) over the measuring reach, i.e. between sections 
1 (upstream) and 2 (downstream). 

 
2. Estimate the surface water slope by dividing the fall by the horizontal 

distance (L) between sections 1 and 2: 
Sw = (Z1 - Z2)/L 
 

3. Estimate the Manning’s n value for each cross-section. This estimate can 
be based on earlier field observations and/or experience and the indicative 
values provided in Volume 4 of Design Manual on Hydrometry, Table 
6.12. 

 
4. Estimate the hydraulic radius for both the upstream downstream sections 

(R1 & R2) using the estimated cross-sectional areas and wetted 
perimeters. 

 
5. Using the hydraulic radius estimated in 4) above, estimate the upstream 

and downstream conveyance in accordance with the following equations: 

6. Substitute the values of K1, K2 and the surface water slope in the following 
equation to provide a first approximation of discharge; 

 
7. Using the value of Q estimated in step 5 above, make first estimates of the 

velocity heads at sections 1 & 2 thus: 

VH1  =   

VH2 =   
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8- ;fn VH1<VH2 vFkkZr osx 'kh"kZ dk varj _.kkRed gS] rks jhp ladqfpr gks 
tk,xk vkSj blds fy, ,uthZ ykbu ds Lyksi dk nwljk vuqeku yxkus ds 
fy, fuEufyf[kr lehdj.k dk bLrseky fd;k tk ldrk gSa 
 
S = (z1- z2) +(a1 v1

2/2g -  av2/2g) 
  L 

      
;k 
 
 
 
;fn VH1>VH2 vFkkZr ;fn osx 'kh"kZ dk varj /kukkRed gS] rks jhp c< 
tk;¢xk ftl¢ vfHkdYi eSuqvy esa fn;s dkj.kks ds vuqlkj NksM- nsuk pkfg,A 
fQj Hkh ;fn vkdyu vfuok;Z gks rc fuEufyf[kr lehdj.k dk bLrseky 
fd;k tk ldrk gSa 
 
 
 
 
;k 
 

 

9- ,uthZ ykbu  dk u;k izkdyu LVSi VII esa ys A LVSi V dks f}rh; 
vuqekfur fuLlkj.k fudkyus ds fy, iqujko`fRr djsaA ;fn (Q2-Q1)/Q1 > +/- 
1%] rc LVSi 6]7 vkSj 5 dh rc rd  iqujko`fRr djsa tc rd fuLlkj.k igys 
ds vuqeku ds 1% lhek  ds vanj uk vk tk;A 

10- vfUre fuLlkj.k ds ckn QzkmM uEcj dh x.kuk izR;sd dzkl lSDlu ds fy, 
cgko dh n'kk ds fu/kkZj.k gsrq  

 
 
 

tgk¡  
V= e?; osx 
g= xq:Rokd"kZ.k cy 
d = dzkl lSDlu dh e?; xgjkbZ% dzkl lSDlu dk {ks=Qy@lrgh 
ty dh pkSM+kbZ 
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8. If VH1 < VH2 i.e. the velocity head difference is negative, then the reach is 
contracting and the following equation can be used as follows to obtain a 
second estimate of the slope of the energy line: 

  
  
  
 
 
or 

 
 
If VH1 > VH2 i.e. the velocity head difference is positive, then the reach is 
expanding which should be avoided for the reasons explained in the 
Design Manual. However, if an estimate is necessary, the following 
equations shall be used: 
 

    
  

   
 
 

Or 

 

9. Using the new estimate of the energy line obtained in step vii), repeat step 
v) above to obtain a second approximation of discharge (Q2). If (Q2-Q1)/Q1 
> +/- 1% repeat the iteration procedure steps 6, 7 and 5 until the current 
approximation of Q is within 1 % of the previous estimate. 

 
10. After the final discharge has been determined the Froude number should 

be computed for each cross-section to evaluate the state of flow.  
 
          

 

 

where:   v = mean velocity 

      g = acceleration due to gravity 

 d = mean depth of the cross-section: cross-sectional area / 
surface water width  

L

g2

v

g2

v
)ZZ(

S

2
2

2
11

21 






 







L

g2

v

g2

v
5.0)ZZ(

S

2
2

2
11

21 






 







dg

V
Fr 


	Gauge & Discharge Measurment  
	Field Manual 
	                  
	 
	{ks=  funsZf'kdk & II 
	GENERAL 
	1 INTRODUCTION 
	2 STAFF GAUGES 
	4 DIGITAL WATER LEVEL RECORDERS 
	2 FLOAT TYPE 
	3 REACH PREPARATION 
	4 OBSERVATIONAL PRACTICE 
	5 COMPUTATION 
	2 METHOD OF SUSPENSION 
	3   SELECTION OF SITE 
	4    SELECTION OF CURRENT METER/ACCESSORIES 
	5       SELECTION OF VERTICAL INTERVAL AND NUMBER 
	6       SELECTION OF NUMBER OF POINTS IN THE VERTICAL  
	8 CURRENT METER MEASUREMENT  
	8.1 GENERAL 
	8.2         CURRENT METER MEASUREMENTS BY WADING 
	8.4     CURRENT METER GAUGING FROM BRIDGES 
	8.5         CURRENT METER GAUGING FROM BOATS 

	10    COMPUTATION OF DISCHARGE 
	1   OBSERVATION METHODOLOGY 
	2   COMPUTATION OF DISCHARGE 



