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INTRODUCTION 
 
 

 This document contains IMD specifications, on various 

meteorological instruments such as Non-recording raingauge, self 

recording raingauge, Tipping bucket raingauge, Thermometer screen, 

Thermometers (dry, wet, max, min and soil), Windvane, Anemometer, 

Evaporimeter, Sunshine recorder, Thermograph, Hygrograph and 

Barograph.  These specifications are similar to corresponding standards 

published by Bureau of Indian Standards (BIS).  BIS standards are 

priced publications and copyright protected.  A list of all relevant BIS 

standards is given in Appendix. 
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1. NON-RECORDING RAINGAUGE WITH RAIN MEASURES 
 
1.1 General Description: 
 
 Precipitation is defined as the liquid or solid products of the condensation 
of water vapour falling from clouds or deposited from air on the ground.  Over a time 
period the total amount of precipitation is expressed in millimeters as the depth of 
liquid water which would cover a horizontal portion of the earth’s surface if there was 
no water loss at all. 
 
 Any method of measuring precipitation should aim to obtain a sample, 
representative of the true amount falling over the area which the measurement is 
intended to represent.  Daily amounts of precipitation should be read to the nearest 
0.2 mm and if feasible, to the nearest 0.1 mm; weekly or monthly amounts should be 
read to the nearest 1 mm (at least).  Daily measurements of precipitation should be 
made at fixed times. 
 
 The non-recording raingauge is a cylindrical can, open at the top, the rigid 
rim of the opening defining a collecting area of 100 sq.cm. or 200 sq. cm.  The 
collector which intercepts the sample of rainfall to be measured and a receiver 
consisting of a base and a bottle in which the collector is exposed above ground 
level while the receiver is fixed partially below ground level.  The amount of 
precipitation caught in a gauge is measured using rain measures.  The rain measure 
is usually of 20 mm capacity suitable for 100 cm² or 200cm². 
 
 
1.2 Specifications: 
 
1.2.1 Types  of raingauges: 
 
 Based on combinations of collector, base and bottle there are different 
types of raingauges.  The details are given in the following table: 
 

TABLE 1 
 

S. 
No. 

Collector Base Bottle Nominal capacity raingauge 

1 200 sq. cm. Small 2 litres 100 mm of rainfall 

2 200 sq. cm Small 4 litres 200 mm of rainfall 

3 100 sq. cm Small 2 litres 200 mm of rainfall 

4 100 sq. cm Small 4 litres 400 mm of rainfall 

5 200 sq. cm Big 10 litres 500 mm of rainfall 

6 100 sq. cm Big 10 litres 1000 mm of rainfall 
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1.2.2 Material: 
 
(i) For base and collector – Preferably fibre glass reinforced polyester.  
However any material except galvanized ironsheet with following properties suitable: 
 
 a) Rigid and strong but light in weight to withstand exposure to climatic 

conditions. 

 b) Should withstand attack from animal, insect or fungoid life. 

 c) Should have smooth and permanent surface finish to minimize 
evaporation losses. 

 d) Minimum life span of 15 years in open field. 

 

(ii) For rim of collector – Gun metal or aluminium alloy 
 
(iii) For locking ring – Rigid plastic of suitable composition 
 
1.2.3 Dimensions 
 
 Diameter of collector rim – 159.6 mm for 200² cm raingauge and 
112.9 mm for 100² cm raingauge – within ±0.5 mm in any four directions and mean 
of four values within ±0.2mm. 
 
1.2.4 General requirements 
 
1.2.4.1 Collector, base, bottles and additional cylinder shall conform to IS 5225: 
1992. 
 
1.2.5 For details refer to Figs. 1.1, 1.2 and 1.3. 
 
1.2.6 Each non-recording raingauge shall be provided with a rain measure. 
 
1.2.6.1 Types:  20 mm capacity suitable for collectors of 200 cm² and 100 cm² 
area and 10mm capacity for 200 cm² area. 
 
1.2.6.2 Material:  Colourless and transparent glass, as free as possible from 
stones, air bubbles and other visible defects.  They shall be well annealed and of 
uniform thickness of 2 mm. 
 
1.2.6.3 Construction and finish 
 
 The rain measures shall be cylindrical flat bottomed containers having a 
uniform diameter.  The open end shall be splayed and provided with a lip, the edges 
being well rounded off. 
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1.2.6.4 Graduation, figuring and dimensions 
 
 The graduation marks shall be horizontal lines.  They shall be fine, clear, 
permanent lines of uniform thickness, lying in planes perpendicular to the axis of the 
rain measures.  The graduations shall be marked for every 0.1 mm or 0.2 mm.  The 
dimensions of the rain measures shall be as per figures 1.4, 1.5, 1.6. 
 
1.2.6.5 Tolerances 
 
 The maximum permissible error at any point as also the maximum 
permissible difference between errors at any two points not less than ten 
sub-divisions removed from one another, shall be ±0.05 mm in the measure glass 
having capacity of 10mm rainfall, while it shall be ±0.1 mm for the measure glass 
having capacity of 20mm rainfall. 
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2. SELF RECORDING RAINGAUGE 
 
2.1 General Description 
 
 The recording raingauge consists of a collector and a rainfall recording 
mechanism mounted on a base.  The rainfall measuring unit consists of a float 
chamber containing a light metal float and siphon chamber.  Rain from the collector 
is led into the float chamber through an inlet tube and as the float rises, a pen fixed 
to the float rod draws a line on a chart wound on a rotating drum driven by 
clockwork.  The water is emptied by the siphon chamber as soon as a 
pre-determined level is reached by the float chamber and the process repeats. 
 
2.2 Specifications 
 
2.2.1 Types: 
 
 Recording range 0 to 10 mm with collector area of 325cm² and 0 to 25 mm 
with collector area of 130 cm². 
 
2.2.2 Materials: 
 
(i) For base and collector – Preferably fibre glass reinforced polyester.  
However any material except galvanized gunsheet with following properties suitable: 
 
 a) Rigid and strong but light in weight to withstand exposure to climatic 

conditions. 
 b) Should withstand attack from animal, insect or fungoid life. 
 c) Should have smooth and permanent surface finish to minimize 

evaporation losses. 
 d) Minimum life span of 15 years in open field. 
 
(ii) For rim of collector – Gun metal or aluminium alloy 
 
2.2.3 Dimensions 
 

Particulars Raingauge for 10 mm 
rainfall 

 (in mm) 

Raingauge for 25mm 
rainfall  
(in mm) 

Minimum thickness 
(base and collector) 

3 3 

Overall height 675±3 675±3 

Internal diameter of gun 
metal rim 

203 to 203.4 128.5/128.6 

Depth of funnel from 
upper edge of rim 
(minimum) 

175 175 
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Internal diameter of 
funnel outlet pipe 

10 10 

Height to which float has 
to rise from zero for 
discharge 

60.0 60.0 

Diameter of clock drum 93.3 93.3 
 
 The inside diameter of the collector rim shall be correct within ±0.5mm in 
any four directions and mean of four values within ±0.2 mm of the specified value. 
 
 
2.2.4 Recording mechanism 
 
 The self recording raingauges shall have a recording mechanism of the 
natural siphon type and the design shall be such that the water in the float chamber 
is emptied immediately and rapidly by the siphon as soon as specified amount of 
water is collected.  For details refer IS 5235:1992. 
 
2.2.5 Clockwork mechanism 
 
 Recording raingauges shall have a clockwork mechanism conforming to IS 
5924:1988 and capable of running for eight days on one winding.  The charts used 
will conform to IS 5947:1970. 
 
2.2.6 Collector and base of recording raingauge shall conform to IS:5235 – 
1992. 
 
 
2.2.7 For details refer figs. 2.1, 2.2, 2.3, 2.4. 
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3. TIPPING BUCKET RAINGAUGE 
 
3.1 General Description 
 
 The tilting or tipping bucket raingauge is an event-type sensor.  A light 
metal container or bucket is divided into two compartments and is balanced in 
unstable equilibrium about a horizontal axis.  In its normal position the bucket rests 
against one of two steps, which prevents it from tipping over completely.  Rain water 
is conducted from a collector into the uppermost compartment and after a pre-
determined amount has entered the compartment, the bucket becomes unstable and 
tips over to its alternate rest position.  The bucket compartments are so shaped that 
the water is emptied from the lower one.  Meanwhile subsequent rain falls into the 
newly positioned upper compartment.  The movement of the bucket as it tips over 
can be used to operate a relay contact to produce a record consisting of 
discontinuous steps; the distance between each step on the record represent the 
time taken for a specified small amount of rain to fall.  At each tipping motion a 
permanent magnet actuates a reed-relay which switches on electrical circuits, 
producing an electric impulse.  This pulses can be used for recording the rainfall data 
on a recorder. 
 
3.2 Specifications 
 
 The specifications of tilting bucket raingauge are as follows: 
 

Collector area : 324 sq.cm. 

Rim diameter : 203.2 mm ±0.2 mm 

Rim material : Gun metal/brass/aluminium alloy 

Sensing : Reed switch 

Resolution : 0.5 mm or 1 mm 

Accuracy : ±3% 

Level : Bull’s eye spirit level fitted on mechanism 

 
 The mounting bolts (M8 X 130) with six nuts and six washers with proper 
surface treatment should be supplied with the raingauge.  All openings of the 
raingauge should be covered with stainless steel net to protect against any insects 
entering inside. 
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4. THERMOMETER SCREEN 
 
4.1 General Description 
 
 Thermometer screens are used for mounting the various meteorological 
thermometers.  A screen should be, as far as possible, be designed to provide an 
enclosure with a uniform temperature the same as that of outside air.  It should 
completely surround the thermometers and should exclude radiant heat and 
precipitation.  The walls of such a screen should preferably be double-louvered and 
the floor should be made of staggered boards, but other types of construction may 
be found to meet the above requirements.  The roof should be double-layered, with 
provision for ventilation of the space between the two layers. 
 
4.2 Specifications 
 
 Two types of thermometer screens are available. 
 
 a) Small – for the four meteorological thermometers 
 
 b) Large – for thermograph and hygrograph 
 

Dimensions: Small screen Large screen 

Length (Between 
inner slots of louvers) 

560 mm 1325 mm 

Breadth (Between 
inner slots of louvers) 

315 mm 315 mm 

Height (Between 
middle of lower roof 
and floor) 

412 mm 412 mm 

 
 
 All dimensions within ±5%.  The screen should be constructed with 
seasoned teak or deodar wood and painted with non-hygroscopic zinc oxide paint.  
Refer figs. 4.1 and 4.2. 
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5. THERMOMETERS 
 
5.1 General description 
 
 For routine observations of air temperature, including maximum, minimum, 
wet-bulb and soil temperatures, liquid-in-glass thermometers are commonly used.  
Such thermometers make use of the differential expansion of a pure liquid with 
respect to its glass container to indicate the temperature.  The stem is a tube having 
a fine bore attached to the main bulb:  The volume of liquid in the thermometer is 
such that the bulb is filled completely but the stem is only partially filled at all 
temperatures to be measured.  The changes in volume of the liquid with respect to 
its container are indicated by changes in the length of liquid in the stem; by 
calibration with respect to a standard thermometer, a scale of temperature can be 
marked on the stem, or on a separate scale tightly attached to the stem. 
 
5.2 Specifications 
 
 The thermometers shall be of liquid-in-glass, solid-stem type with enamel 
back as follows: 
 
  

a) Maximum thermometer : Mercury-in-glass, having a range 
from –35°C to +55°C 

b) Minimum thermometer : Alcohol-in-glass, having a range 
from –40°C to +50°C 

c) Ordinary thermometers 
(wet and dry bulb) 

: Mercury-in-glass, having a range 
from –35°C to +55°C 

d) Soil thermometers : i) Mercury-in-glass having a range 
from –20°C to +65°C at depth of 
5, 10 and 20 cm. 

ii) from –20°C to +50°C at depths 
of 50 and 100 cm. 

 
 The graduation intervals for all the thermometers should be 0.5°C.  The 
accuracy of ordinary thermometers, maximum thermometers and soil thermometers 
should be ±0.2°C and for minimum thermometers it sh ould be ±0.3°C. 
 
 The thermometers should be suitably mounted as per drawings given in 
IS:5681 – 1983.  Each mounted thermometer with mount may be supplied in a 
wooden case with a hinged lid, of outer dimensions 400 x 110 x 65 mm.  The 
thermometer with its mount shall be fixed to the box with two brass screws. 
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6. WINDVANE 
 
6.1 General Description 
 
 Surface wind is best measured by a wind vane and anemometer.  Wind 
direction should be reported to the nearest ten degrees.  Wind direction is defined as 
the direction from which the wind blows and is measured clockwise from 
geographical north.  The windvane consists of a metal sheet of rectangular form 
fastened to a metal rod, pivoted and capable of rotating around a vertical axis with a 
minimum of friction.  The weight of the metal sheet is balanced by a metal counter 
weight at the other end of the rod. 
 
 For the purpose of obtaining a satisfactory measurement, a windvane will 
be suitable if it is well balanced so as not to have a preferred position in case the 
axis is not vertical and if it is sufficiently well designed to have single equilibrium 
position with respect to each wind direction. 
 
6.2 Specifications 
 
6.2.1 Material 

 The material used for the fabrication of the wind instrument shall be such 
that it may withstand permanent exposure in the open and have a long life extending 
over a number of years.  Suitable materials for the various components of the 
instrument are suggested below: 
 

 Material  Component 

a) Aluminium : Base, mounting ring for direction 
arms, collar, arm support and 
horizontal arm. 

b) Aluminium alloy : Fin and bearing housing cap 
c) Aluminium casting : Support tube 
d) Brass : Spindle and cap nut 
e) Galvanised steel : Main support and direction letter 
f) Mild steel : Balance weight and direction letter 
g) Tin bronze : Bearing brush 

 
6.2.2 Dimensions 
 
 The general arrangment and main dimensions of windvane shall be as 
shown in figs. 6.1. and 6.2. 
 
6.3.3 Accuracy 
 
 When the complete instrument on final assembly is held firm at bottom and 
the balance weight imparted an impact by a hammer weighing 0.72 Kg and having a 
handle length of 240 mm, it shall make not less than five and not more than ten 
complete revolutions. 

����� �
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7. ANEMOMETER 
 
7.1 General Description 

 The wind speed is measured using anemometer.  The instrument has a 
cup wheel consisting of three conical cups with beaded edges, free to rotate in a 
horizontal plane.  The cup wheel spindle is connected by worm gearing to a 
revolution counter mounted inside a waterproof housing.  The gear ratio between the 
cup and counter spindles is so chosen that the run of the wind is shown directly in 
kilometers. 
 
 The surface wind for synoptic purpose is reported in knots.  To determine 
the wind speed at the time of observation, take two successive readings of the 
anemometer at an interval of three minutes.  Subtract the first reading from the 
second one and multiply the difference by 20.  This gives the mean wind speed over 
a period of three minutes in kilometers per hour.  To obtain the mean windspeed in 
knots multiply this by 0.54. 
 
7.2 Specifications 
 
7.2.1 Material: 

 a) Cups – Copper or aluminium sheets 0.71 mm thickness 
 b) Centre spindle – Stainless steel rod 
 c) Worm on center spindle – Cut from manganese bronze alloy 
 d) Worm wheel – Hard brass 
 
7.2.2 Dimension 
 
 The general arrangement and dimensions of the cup counter anemometer 
shall be as shown in fig. 7.1. 
 
7.2.3 Counter 

 Any suitable non reset direct-drive revolution counter adding one count for 
each one-tenth revolution of the drive shaft in one direction or ten units for each 
complete revolution shall be used. 
 
7.2.4 Accuracy 

 When tested in a wind tunnel, the speeds calculated from the readings of 
the anemometer counter shall agree with the true speeds within tolerances specified 
below: 
 
 Speed  Tolerance 

 Below 10 km/h ±1 kmph 
 Above 10 km/h ±10% 
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8. EVAPORIMETER 
 
8.1 General Description 

 The evaporimeter measures the amount of water evaporated from soil and 
free water surfaces.  The rate of evaporation is defined as the amount of water lost 
by evaporation from a unit area of a surface in unit time.  The pan evaporimeter 
consists of a pan, wire mesh cover, fixed point gauge, measuring cylinder, 
thermometer with clamp and wooden platform. 
 
 The observation is made as follows.  At the prescribed time read the 
thermometer and anemometer, if any.  Then add water to the pan using the 
measuring cylinder, until the tip of the fixed point coincides with the surface of the 
water in the pan.  The measuring cylinder is so graduated that the graduations run 
from the top to the bottom.  Fill the cylinder so that the water comes to the zero line 
on the top of the scale.  Add water from cylinder to the pan till the water rises to the 
tip of the gauge.  Usually more than one filling of the cylinder will be necessary to 
bring the water level to the standard height.  Suppose 51 cm of water from the 
cylinder has been added to the pan.  This divided by 100 viz. 5mm is the amount of 
evaporation from the pan, if no precipitation has occurred since the previous hour of 
observation. 
 
 If precipitation has occurred during the interval between the two 
observations and exceeds the water lost by evaporation, water has to be removed 
from the pan, instead of being added.  Water added to the pan is marked positive 
and water removed from the pan negative.  Record the amount of water added or 
removed to the nearest c.m.  Enter precipitation, since last observation in the next 
column.  If the amount of water removed is 58 cm and the precipitation 6.7 mm, the 
water lost by evaporation is given by 6.7 – 5.8 = 0.9 mm. 
 
8.2 Specifications 
 
8.2.1 Material 

a) Pan evaporimeter – Copper sheet of thickness 1.0 ±0.1 mm 

b) Fixed point gauge and still well - Brass 

c) Measuring cylinder – Clean cast seamless acrylic plastic tubing or brass 
sheet 

d) Bottom plate – Acrylic plastic sheet 

e) Thermometer clamp - Brass 

f) Platform – Rot resistant lumber treated with creosote or other effective 
wood preservative 

 
8.2.2 Dimensions 

The dimensions of the pan evaporimeter shall be as given in figs. 8.1, 8.2, 
8.3 and 8.4 

�����  
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9. SUNSHINE RECORDER 
 
9.1 General Description 
 
 Sunshine recorder consists of a glass sphere mounted concentrically in a 
section of spherical bowl, the diameter of which is such that when the instrument is 
exposed to the sun’s rays, they are focused sharply on a card held in grooves in the 
bowl.  Three overlapping pairs of grooves are provided in the bowl cards suitable for 
different seasons of the year.  The sharply focused sun’s rays burn a trace on the 
card which has a time scale printed on it.  The length of the burn indicates the period 
of bright sunshine during the day. 
 
9.2 Specifications 
 
9.2.1 Material 
 
(a) Base - Good quality marble or similar stone, black or white 
(b) Sphere - Uniform and well annealed glass 
(c) Bowl  - Tin bronze 
(d) Pivot  - Brass 
 
9.2.2 Dimensions 
 

The instrument shall have the dimensions indicated in figures 9.1 and 9.2. 
 
9.2.3 Sunshine cards 
 
 Properties and dimensions of sunshine cards are given in Appendix A of 
IS: 7243-1974. 
 
 
 
 

�����  



 31 

 



 32 

 



 33 

10. THERMOGRAPH 
 
10.1 General Description 
 
 The instrument consists of a temperature sensitive bimetallic element, in 
the form of a flat strip or helix, connected by a system of magnifying linkage to a 
recording pen moving on a chart which is fixed on a drum driven by clockwork. 
 
10.2 Specifications 
 
10.2.1 Material 
 
 The material for base and cover shall be either a light or durable metal, 
e.g. aluminium or glass reinforced polyester.  The material used for remaining 
components of the instrument shall be brass, aluminium or similar material. 
 
10.2.2 Dimensions 
 
 The general arrangement and main dimensions of the thermograph shall 
be as indicated in fig. 11.1 
 
10.2.3 Accuracy 
 
 The thermograph shall indicate the change in temperature correct to within 
±1°C throughout its working range of –20°C to +60°C .  The recording mechanism 
shall be free enough to denote clearly on the chart a change in temperature of the 
order of 0.2°C. 
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11. HYGROGRAPH 
 
11.1 General Description 
 
 The humidity sensor consists of a bundle of human hair held between two 
adjustable jaws, the whole assembly being mounted on a hair movement plate.  The 
variations with length of the hair strands due to changes in the relative humidity are 
measured by the displacement of the center of the hair strands transmitted by a lever 
and a pair of cams to the pen arm, so that the movement of the pen is linear function 
of the relative humidity. 
 
11.2 Specifications 
 
11.2.1 Material 
 
a) For base and cover – Light and durable like aluminium or glass reinforced 

polyester 
 
b) For remaining components – Stainless steel or brass 
 
11.2.2 Dimensions 
 
 The general arrangement and dimensions of the hair hygrograph shall be 
as indicated in Fig. 12.1. 
 
11.2.3 Accuracy 
 
 The recording mechanism shall be free enough to denote clearly on the 
chart a change in relative humidity of the order of ±2%.  The error should not exceed 
±5% above 20% humidity.  The detailed specification is given in BIS specifications 
No. IS 5900-1970. 
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12. BAROGRAPH  
 
12.1 General Description 
 
 The instrument consists of a pressure sensitive element, either an array of 
aneroid capsules or one or more flexible bellows suitably sealed after evacuation, 
connected by a system of magnifying linkages to a recording pen moving on a chart 
which is wrapped on a drum driven by clock mechanism. 
 
12.2 Specifications 
 
12.2.1 Material 
 
a) For base and cover – Light and durable like aluminium or glass reinforced 

polyester 
 
b) For remaining parts – Brass, aluminium 
 
12.2.2 Dimensions 
 
 The general arrangement and dimensions of the barograph shall be as 
shown in Fig. 14.1. 
 
12.3.3 Accuracy 
 
 The aneroid shall be fully compensated for temperature variations over a 
range of 40°C.  The recording mechanism shall be su ch that the movement of the 
pen on the chart is linear in the pressure range of 700 to 1050 mb and the pen 
travels a vertical distance of 161 mm for a pressure range of 85 mb.  The resolution 
of the barograph should be 0.1 mb.  The scale error should not exceed 2 mb at any 
point throughout the working range. 
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Appendix 
List of BIS standards on meteorological instruments  

 
 

IS:4987 – 1968 Recommendations for establishing network of 
raingauges stations 

IS:4986 – 1968 Code of practice for Installation of raingauge 
(non recording) and measurement of rain 

IS:8389 – 1977 Code of practice for Installation and use of 
raingauges (recording) 

IS:5225 – 1992 Raingauge – non recording 

IS:4849 – 1992 Rain measures 

IS:5235 – 1992 Raingauge – recording 

IS:5924 – 1988 Clock mechanisms and drums for 
meteorological instruments 

IS:5947 – 1970 Charts for recording meteorological instruments 

IS:5948 – 1970 Thermometer screen 

IS:5681 – 1983 Meteorological thermometers 

IS:6592 – 1972 Soil Thermometers 

IS:5799 – 1970 Wind vane 

IS:5912 – 1970 Anemometer 

IS:5973 – 1998 Open Pan Evaporimeter 

IS:7243 – 1974 Sunshine recorder 

IS:5901 – 1970 Thermograph 

IS:5900 – 1970 Hygrograph 

IS:5945 – 1970 Barograph 
 
 The copies of the specifications are available from: 
 
 BUREAU OF INDIAN STANDARDS 
 MANAK BHAVAN, 9 BAHADUR SHAH ZAFAR MARG, 
 NEW DELHI – 110 002. 
 
or from branches at AHMEDABAD, BOMBAY, CHANDIGARH, CALCUTTA, 
MADRAS, BANGALORE, BHOPAL, BHUBANESHWAR, COIMBATORE, 
FARIDABAD, GHAZIABAD, GUWAHATI, HYDERABAD, JAIPUR, KANPUR, 
LUCKNOW, PATNA AND THIRUVANANTHAPURAM 
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