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Hydrometry Sectional Commillce. WRD 0 I 

FOREWORD 

This Indian Standard (Second Revision) was adopted by the Bureau of Indian Standards, after the draft finalized 
by the Hydrometry Sectional Committee had been approved by the Water Resources Division Council. 

For the measurement of the water level in streams, different types of gauges, recording and non-recording. arc 
used. Non-recording type of gauges include the statT gauges, the chain gauges, the wire gauges, the tape gauges, 
the float gauges, the hook gauges, and the pointer gauges. The verti cal s taff gauge is the type most used because 
of its simplic ity in installation and reading and because no mechanical device is involved in its simple design. 

This standard was first published in 1967 and first revised in 1994. This revision has been brought out to 
incorporate the latest practice in the field and the usc of materi als like reinforced cement concrete and steel in 
vertical staff gauges. 

In this revision following changes arc made: 

a) Size of wooden/concrete gauge is changed tn range nf 1.5 m to 2.0 m; 
b) Length of gauge should be measure excluding embedded length and depending on topography; 
c) Minimum size ofRCC foundation is added in A- 1.3; and 
d) Recommended the overlapping of gauges to 30 em from 50 em in the previous version of 

Indian Standard. 

The composition of the Committee responsible for formulation of this standard is given in Annex B. 

For the purpos..: of deciding whether a particular requirement o f this standard is complied with. the final value. 
observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with 
IS 2: 2022 'Rules for rounding ofT numerical values (seco11d re1•isio11)'. The number of significant places retained 
in the rounded off value should be the same as that of the specified value in this standard. 
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India Standard 

VERTICAL STAFF GAUGES - FUNCTIONAL 
REQUIREMENTS 

( Second Revision ) 

I SC OPE 

This standard specifics the functional requirements 
and materials to be used for vertical staff gauges. 

2 REFERENC E 

The standard given below contain provisions, which 
through reference in this text constitute provisions 
of th is standard. At the time of publication. the 
edition indicated was valid. All standards arc subject 
to revision. and parties to agreements based un this 
standard arc encouraged to investigate the 
possibi lity of applying the most recent edition of this 
standard: 

IS No. Title 

IS 1191 : 2016 Hydrometry Vocabulary and 
symbols (th ird rcvisio11) 

3 TEIU11 NO LO CY 

for the purpose of this standard the definit ions given 
inlS 1191 :2016shallapply. 

4 FU~CTIO:'IIAL REQ UIREMENTS 

Staff gauges shall meet the following requirements: 

a) They shall be simple to manufacture, install 
and usc; 

b) They shall be durable and easy to mainta in; 

c) They shall be resistant to wear when 
exposed to flowing water and the effect of 
solid matll.:r carried in suspension; 

d) They shall be resistant to alternate drying 
and wetting and also in respect of the 
resistance to wear or fading of the 
markings, and the material shall have low 
coefficient of expansion with respect to 
temperature and wetting effect; and 

c) They shall be accurate and clearly marked. 

5 MATERIALS 

5.1 Reinforced Cement Concrete 

If reinfon:cd c~.:m~.:nt concr~.:t~.: is us~.:d fur the 

manufacture of staff gauges it shall be ensured that 
the concrete is cast in steel formwork and is well 
compacted and cured to ensure strength and 
durability. 

5.2 Steel 

Standard T-section or angle section shall be used. 

5.3 Wood 

The wood used shall be straight, uniform, and 
well-seasoned to avoid warping, shrinkage and 
swelling due to al ternate wetting and drying or due 
to changes or temperature. 

5.4 Paint 

A base coat of white enamel should protect the 
concrete, steel and wood. The paints used for the 
graduations should be pennanent in nature and 
remain unaffected by water. 

6 GRADUATIONS 

6.1 The graduations shall be marked clearly. either 
by etching or by painting on the gauge posts or 
enamel ling on steel plates, which arc nailed or 
screwed to gauge post. 

6.2 The graduations shall be such as can be read in 
centimetres, dccimetrcs and metres distinctly. 

6.3 The smallest graduation shall correspond to 
5mm. 

6.4 Gauge plates shall be manufactured in suitable 
lengths with the width of scale not less than 50 mm. 

6.5 The markings of tl1e subdivisions shall be 
accurate to 1 0.5 mm and the cumulative error shall 
nut exceed 0.1 percent or 0.5 mm whichever is 
greater. 

7 SIZES 

Each gauge length shall be of 2 m or 1.5 m 
(excluding embedded length and depending on 
topography) with cut-water shape on the upstream 
side of the gauge post. 

To acce~s Indian Standa 1 d~ click on the link below: 
https://www.scrviccs.bis.gov.in/php/13 IS 2.0/bisconncct/knowyours tandards/ lndian standards/isdetails/ 
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8 TYPES 

Staff gauges arc generally classified as fo llows: 

a) Wooden or concrete type; and 

2 

b) Vertical enamelled iron gauges fixed on 
wooden staff. 

Typical examples of both types arc given 111 

Annex A . 
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Ai\'NEXA 

(Clause~) 

TYPICAL EXA~PLES OF VERTICAL STAFF GA UGES 

A-1 DETAILS OF WOODEN OR CONCRETE 
TYPE VERTICAL STAFF GAUGJ<: S 
(See E!g,J_) 

A-1. 1 Size 

The size of wooden/concrete gauge is generally 
I SO 111111 x I 00 111111 in I. 5 111 to 2 m lengths 
(excluding embedded length), having cutwater 
shape on the upstream side. 

A-1.2 Paint 

For protC(;Iion of wood or (;Oncrctc, the gauges 
should be properly painted wi th a base coat(s) of 
white enamel paint. The markings and graduations 
shall be in metres, dceimetrcs and centimetres and 
may be either painted in blat:k and white or etched 
by machine. 

A-1.3 Installation 

The gauges shall be fixed to steel , concrete or 
wooden piles driven firmly into the nver bed or 
banks or RCC foundation having minimum size 
0.60 m x 0.60 m x 0.60 m so as to be safe from 
sinking, tilting or washing away due to flood 
current. Where there is t:onsideruble wave action, 
the gauge may be located in a still ing well to dampen 

wave action. When the difference between total rise 
and fall in water level is beyond the range of a single 
vertical staff gauge, several gauges should be 
installed along the line of cross-sect ion running 
nom1al to the Row, taking care that the reading of 
gauges overlap each otl1er by at least 30 em. It is 
very importalll that all such gauges have the same 
reduced kvcl (RL) for their zero so that they will 
read in continuation of each other with reference to 
only one zero reduced level. 

A-2 DETAILS OF VERTICAL ENAMELLED 
lllO~ GA GES 

A-2.1 These should be of iron or steel plates with the 
markings and graduations in enamel (instead of 
paint). Graduations shall be enamelled in black and 
white paint alternately and the metre. and the 
dccimelrc marking and numerical values should be 
enamelled in red. llolcs should be provided at 
convenient locations to enable it to be screwed on to 
a smooth wooden/concrete post by means of brass 
or other non corrodable screws. They should be 
made of short lengths not exceeding two metres to 
avoid difficulty and damage in transport. 

A-2.2 Installation 

The requircrm:nts specified in A-1.3 shall apply. 

.. ·--·· ......... 

FIG. I T YPICAL 0ETi\II.S OF V J:R.I ICAI. STAFF GA U<il: 

3 
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ANNEX 8 

(Forell'ord) 

CO:vtMITTEE COMPOSITIO:'II 

llydrometry Sectional Committee, WRD 0 I 

Orguni:ativn 

Central Water & Power Research Station. Pw1c 

Aimil Ltd, New Delhi 

Representative(s) 

SJJRI R. S. KA:-110\RA (Chailperson) 

S!IRI ANURAG GUPTA 
SII RI Kt;LDEEP SHARMA (A/temate) 

Bhabha Atomic Research Centre. Radiochemistry SIIRI II . J. PA:-JT 
and Isotope Group, Mumbai SJJRI V. K. SIIARMA (Alternate) 

Bhakra Seas Management Board, Chandigarh DIRECTOR (WR) 
SF.l\IOR DESIGN El\GINEER (WR) (Aitemate) 

Brahmaputra Board, Govt of India, Guwahati SIIRI SliER SINGII 

Center for Water Resources Development and 
Management. Kozikodc 

Central Water & Power Research Stat ion, Punc 

Central Water Commission, New Delhi 

Fluid Control Research Institute. Palakkad 

SIIRI SIIYAMAL KUMAR DEKA (Alternate) 

DR MANOJ P. SAMUEL 
DR CELINE GEORGE (Aitemate I) 
OR 0RtSSIA T. K. (A/temate II) 

DR R. G. PATIL 
SHRI B. SURESH KUMAR (Alternate) 

SII RI G. K. AGARWAl. 
SJJRl PAI'\KAJ KU:vlAR SJJARMA (Alternate I) 
SIIRJ N. N. RAI (Altcmate II ) 

SIIRI J. P. K. SURESil 
SJJRI GOPAN C. K. (Altemate) 

Gujarat Engineering Research Institute. Vadodara SIIRI N. R. MAKWA!\A 
SHRI V. R. RATHWA (A/temate) 

India Meteorological Department, New Delhi SIIRI B. P. YADAV 

Indian Institute of Science, Bengaluru PROF D. NAGESII KU:vlAR 

Indian Institute of Technology, Madras DR BALAJI NARASIMIIAN 
DR SOUME;>.~DRA NATII KUIRY (;1/temate) 

Indian Institute of Technology Roorkcc, Roorkce PROI' ASIIISII PANDEY 

Indian Institute of Technology, New Delhi 

L &T Sargent & Lundy Limited, Vadodara 

National Hydroelectric Power Corporation 
Limited, Faridabad 
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PROF SUM IT SEN (Alternate) 

DR D. R. KAUSIIAL 
PROFS. CHAKMA (A/temate) 

SHRI YOGENDRA D. MISHRA 
SIIRI Ki\RTIIIK T. (Alternate) 

SIIRI:vlATI MA:-.JJUSIIA MISIIRA 
SJJRI SIIYA:-.1 DIIAR SIIUKLA (Alternate I) 
SHRI SAMEER SIIRIVASTAV (Altemate II ) 



Organi:!atinn 

National Institute of Hydrology, Roorkec 

National Physical Laboratory, New Delhi 

National Remote Sensing Center. Hyderabad 

National Water Development Agency. New Delhi 

Research Design and Standards Organization, 
Luck now 

Sutron Hydromet Systems Pvt Ltd, New Delhi 

Water Resources Department, Govt of Punjab, 
Chandigarh 

Water Resources Department, Govt of Andhra 
Pradesh, Yizianagaram 

Water Resoun:cs Organintion. Public Works 
Department, Govt o r Tamil Nadu, Chcnnai 

In Persona l Capacity ( G-60 I. Prate(•/.. Stylnme. 
Sector 45. N01da- 201 301} 

B IS Directorate General 

Repre.1·entative{.l) 

OR SANJA Y KU:v!AR 
SHRJ J . P. PATRA (Aitemate) 

OR A. K. BAI'\DYOPADIIYAY 
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SHRI SIIJV KUMAR JAISWAL (A itemate) 

DR V . VENKATESIIWAR RAO 

SIIRI K. I I. V. D URGA RAO (Aitemate) 

SIIRI K. P. GUPTA 
SIIRI AFROZ /\LAM (Alternate) 

SIIRI PRAOIJ> K UMAR 
SHRI U. V . SING II (Aitemate) 

SJIRI DEI:I'AK G UJ>TA 
SIIRI SOMESII KUMAR (Aitemate) 

SIIRI I I. S. M INJJAS 
SIIRI VJJAY KU1'viAR (Alternate) 

SIIRI P. JOIII'\ VICTOR 

SIIRI A. G. MANOJ KUMAR (A itemate) 

ER S. SRJDJ lARA!'\ 
SUI'l I'D E:-<GJNEI·R DESIGN WRO (Alternate) 

DR :--JAY AN $1 JAIL VIA 

SIIRI D USIIYAI'\T PRAJAI'ATI, SCIENTIST 'E' I 
DIRECTOR AND HEAD (WATER RESOURCES} 
I REPRESE:>ITING DIRECTOR GENERAI_(F.x-nfficio )j 

Member Secretm:J' 
SHRI AJA Y MEEI\A 

SCIENTIST ' 8 ' / /\SSISTA:-.IT DIRECTOR 

(W ATER R ESOURCES), BIS 
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