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GENERAL INFORMATION 

1. Project Title 

2, Sanction No, 

3. Date of start 

4. Report period 

5. Time for completion 
of project 

6. Department 
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1-1/84-Af dt.8-7-1985. 
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-1-1987 to 31-12-1987. 
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report period 

Si. 
No. 

Date of Remarks 
leaving 

1. Hamza lbllakadavath 
(Research Associate 
(Engg) 1.1000/-. 
consolidated. 

7-4-86 6 months 23-6-87 

The post 
was vacant 
from 
23-6-87 to 
1O-12-87. 

2. P. Mathai, 
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Rs,1000/- cons, 	10-12-87 1 month 

• Conti- 
nuing. 
onti-

flu±ng. 

3. 	M.TN.Srëeranjini, 	12 10* 87 	
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(Agrl. Meteorology) 
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till 
12-10-87. 

4. M. Sivadasan, 
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Conti- 19.5.86 12 months nuing. 
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Financial Information 

Expenditure Statement 

Year Amount sanctioned 	
Expenditure by I,C.AO R. No. 

Rs. 

1. 1986 	1,55,400-00 	21,300-80 
(1-1-86 to 
31-12-86) 

2. 1987 	1,49,400-00 	3C,631-20 
(1-1-87 to 
31-12-87) 

Expenditure Statement for the year 1987 

(from 1-1-87 to 31-12-87) 

	

SL 	Head 	Exoenditure 	Estimate 

	

0. 	 upto 31-12-87 	for 1987 

Rs. 	Rs, 

Rs. 

1. Pay & allowances 

2. Recurring 
Contincrenc jag 

3. Non-Recurring 
Contingencies 

	

18,097-30 
	

32,400-00 

	

.333-90 
	

13,000-00 

12200-00 	1,04,000-00 

Total 	i30,631-20 	1,49,400-00 
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The Wind Turbine Research at. K.A..U Ø  

1.1 Introduction 

Although wind mills had been invented and 

introduced for a variety of applications like 

waterpumping and corn, grinding centuries back, 

and later abandoned at the advent of cheap and 

abundant fossil fuels, particularly oil, they have 

recently been identified as one of the major 

sources of renewable energy on the confirmation 

that the end of fossil fuel resource is not far. 

A variety of wind turbines have been designed and 

developed, many of them are proved to be very 

successful; still research is continued all the 

world over. ICAR has, in this context sanctioned 

an Ad-hoc Scheme namely Design & Development of 

Wind turbines and its feasibility studies in 

Kerala. The duration is 3 years and this is tee 

second year of implementation. The work is being 

carried out in the Department of Farm Power, 

Machinery and Energy of the KAU at TAVANUR. 

1.2 Objectives 

The primary objective of the project is to 

substitute asubstantial part of the energy need 

for water pumping in Kerala State with wind energy. 

In specific, the objective is divided into 

(a) To conduct analytical studies to work out 

the possibilities and potential for using 

wind power for agricultural use. 

(b) To conduct comparative studies of various 

existing wind turbine proto types. 

1.3 Practical Utility 

There is a very good potential for using wind 

mills for water pumping in Kerala. Although an 

exhaustive wind data collection from 	xevery 

nook & corner of the State is practically not 
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possible within this limited period, it has been 

possible to identify the following places on the 

basis of the data collected 

1. Alleppey for 12 months. 
2. Kozhikode 10 - 12 months. 
3. Cannanore 5 - 8 months, 
4. Jellanikkara 6 months. 

In addition to these, the Dept. of Science & 

Technolocry of the Stne Governeent has identified 

ufle following places having potential for Wind 

Enemy Utilization 

1, iccttnrnala 4.  Moolathara 
2. Kuttippuram 5.  Pallissery 
3, Keeloor 6.Dhanuvachapuram 

7. Ambalappuzha. 

1.4 Wind Data 

Wind speeds have been collected from 9 places 

in the State and reproduced as Appndix - I. It is 

evident that there are many potential parts in the 

State for economical exploitation of, wind energy. 

As there are not the:  only places, it necessitates 

to collect wind data from interested farmers ace 

othrs with the help of the Extension Derectorate of 

the University for which a draft proforma is enclosed 

in Appendix - II. In the second phase of this 

project this information can be made use of for on 

the site evaluation of the wind mills. 

2. 	Investications 

The theory of wind rotors shows that those 

working by virtue of lift give a higher power 

coefficient than those working as a result of 

Drag unfortunately the former have less starting 

torque than the latter, which is essential for 

pumping. It was therefore decided to try on the 
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following versions rotors with the aim of 
bringing out successful designs, blenoing the 
advantages of both. 

2.1 Vertical Axis Wind Turbine with hinged straight 
blades.- 

Among the VAWT only savonius type is reported 
to have been used for rater ouming this is 

because the other types are not self startino and 
have low torque oharacttristics, The desion made 
to do away with these draw backs is to use± 	- 
hinged blades as shown in Flu. 1, The blades can 
swing through 900, from the tangential direction 
to radial direction at the time of start, and 
later come to tasciential direction during running. 
With this arrangement therotor is self starting 
due to draci force and continue to run by lift 
force. Its performance evaluation and operational 
defects if any are yet to be studied, 

2.2 Savonius rotor with deflector aucimentor 

Although savonius rotors work on the principle 
of drag and have a power coefficient in the order 
of 0.2, they have been identified as an ideal 
contrivance for wind pumps, because of high 

starting torque, simple construction with a 
vertical shaft. With a view to improve the power 
coefficient, savonius rotors with a three component 
concentrators have been reported which increased 
the Cp upto 0.5 at a tip speed ratio of about 1.5. 
AS the construction of these concentrators is very 
costly these are seldom used with savonius rotors. 
The concept of deflector augmentor has been 
introduced in this context and a workina model is 
built. The preliminary observations of this 
version showed encouraging performance. 



A full scale prototype is under fabrication, The 

Fi, 2 shows the detais of the rotor with 

deflector augmentor. 

2.3 A Low Cost Sail Wino Wind Pump 

The most popular wind pumps in the country 

use the horizontal axis multibladed wind rotors 

with metallic blades. This fulistecl pump unit 

may cost about Rs.25,000/- in the actual market 

and is highly prohibitive for an average Indian 

farmer. A low cost design with sail type rotor 

and a set of gear trains with a single stage self 

priming pump is being made. The most important 

step to reduce the over all cost is the use of 

unserviceable automobile parts which is available 

abundantly in the country at a fairly low price. 

These parts are highly suitable for the low speed 

operations of the wind rotor. Strong & light 

bamboo poles are used as radial supports for the 

sails (Fig. 3), The design specifications for 

this wind pump are shown in Table - 1. The 

fabrication is in progress. 

2,4 3 bladed, horizontal axis rotor.  

A 3 bladed model with a rotor diameter of 

3 metres with G.I blades of 1 14 length and 10 cm 

camber is fabricated and installed (Fig. 4). 

This is expected to produce 0.1 hp at an average 

wind speed of 20 kmph. 

It was decided in the last workshop that a 

wind generator would be supplied to this centre 

from PAU Centre, which could be coupled to this 

turbine. The design details of this rotor is 

shown in Table - 2. 
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Fig.1. Vertical Axis Wind Turbine with hinged straight 
Blades. 
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Table - 1. Design specifications of the 

Low Cost RAN Wind. Pump; 

Type 	Horizontal Axis, Sail Wino. 

Rotor dia, 	5 M 

No. of blades 	5 

Wind. Speed; 

Working speed 	18 Krnph. 
Cut in speed 	5 Kmph. 

Furling speed 	9  40 K— 
Rated Power output; 05 hp 
Tower height 	6.5,  M 

Pump 	Single Stage, Self priming Centripetal, 

25 x 25 mm size. 

Performance details of pump; 

'/2 HP 

Met 6 8 10 14 18 24 28 

LPM 60 57 55 50 46 38 34 

3/4 HP 

Materials of Construction; 

Rotor ; Iron, bamboo andvt Sails.reided 

Tower z Angle iron, M.S. rods welded lattice guyed. 

Pump ; Cast iron with G.M impeller. 

Cost Estimate; 

Rotor 	- S  Rs.1,500-00 

Supporting structure 	Rs.2,000-00 

Pump with fittings 	Rs,1,000-00 

Total 	Rs.4,500-00 

OmCLfl WmO()L1)H O\ (N Lnco () 
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Table 	2 1. Design values of various parameters for the 3 bladed Rotor ( = 6) See Fig. 4 

No. R Vt yr 
	 L 

	D 	Lt Dt 	Leff TA DA 

-1 0 0 0 0 15 0 0 0 0. 0 0 	0 

2 0.1 0,4 1.08 21.80 36.80 0.08917 7.43x10-.3 0.0828 2.7x10-3 0.0801 0.0331 6.89x103 

3 0.2 0,8 1.28 38.66 53.66  0.1252 0.0104 0.0978 6.5x19-3 0.0913 0.0782 8.1x10-3 
a 0.3 12 1,55 50.19 65.19 0.1850 0. 0155 0.1191 0.0119 0,1072 0.1428 9.9x10-3 

5 0.4 1,6 1.89 58.00 73.0 C) 0.2730 0. 0227 0.1447 0.0192 0.1255 0.2315 0.0120 

6.  0.5 2.0 2,24 63.43 78.43 (- 	- 
U. 3 83 6 0.0319 0.1717 0.028 0.1437 0.3425 0.0142 

7.  0.6 2.4 2,60 67.38 82.38 0.5168 0.0430 0.1987 0.0396 0.1591 0.4763 0,0165 

8.  0.7 2.6 2.97 70.35 85.35 0.6743 0,0561 0.2266 0.0529 0.1737. 0.6347 0.088 

9.  0.8 3.2 3,35 72.65 87.65 0.8579 0.0714 0.2558 0.0682 0.1876 0.818 	0.0212 

10.  0.9 3.5 3.73 74.48 89.48 1.0636 0.0886 0.2845 0.0854 0.1991 .1,0248 	0.237 

11.  1.0 4.0 4.12 75,96 90.96 1.2977 0.1081 0.3148 0.1049 0.20991.2559 .0.0262 

12.  1.1 4.4 4.51 77.20 92.20 1.555 0.1295 0.3445 0.1263 0.2182 1.5163 0,0286 

13.  1.2 4.8 4.90 78.23 93.23 1.8356 0.1529 0.3744 0,1496 0,2248 1797 	0.0311 

14.  13 5.2 5.30 79.11 94.11 2.1475 0.1789 0.4057 0.1756 0,2301 2,1088 0,0337 

15.  1.4 5.6 5.69 79.88 94.88 2.4752 0.2062 0.4348 0.2030 0.2318 2.4366 0.0362 

16.  1.5 6.0 6.08 80.54 95.54- 2.8361 0.2355 0.4645 0,2322 0.2323 2.7876 	0,0387 
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2.5 Comparison of the existing wind pumps 

Under the National Windmill Demonstration 

Project the Murucappa Chettiar Polytechnic, Madras 

has offered two wind pumps for installation at the 

College Campus, Taanur and University headquarters, 

el1anikknra. One unit is alrecidy received and the 

other is expected shortly. The brick foundation 

for both these purnps are over. 

2,6 Future Programme of Work 

1. The fabrication of the low cost'sail type 

wind pump will be completed and tested. 

2. A prototype savonius rotor with deflector 

auamentor will be made and tested. 

3. The performance for electric power generator of 

the 3 bladed rotor will be studied on receiving 

the low speed wino generator from PAU Centre. 

4. Studies on pre-fabricated RCC poles as supporting 

structure will be conducted. 

2.7 Procurement of Instruments for wind velocity studies 

Action has already been taken for the purchase 

of indicating and recording type anemometers and 

related instruments and it is in the final stage. 

The copies of last letters from the firms are 

given in appendix - III. 



A. 	: 

TABLE NO.11 (WIND VELOCITY DATA PROM 1st JANUARY 1982 to DECEMBER 1982 
AT  J_Y_ P TIME 00-01ST 

DATE JAN FEB MAR APR MAY CRJN JULY AUG SEP OCT NOV 	DEC 

1 04 06 08 06 64 18 04 02 04 04 	04 64 
2 04 08 04 08 04 04 64 02 04 04 	08 04 
3 06 06 04 20 04 64 04 04 04 04 	08 04 
4 06 04 04 20 C 03 04 02 04 06 	06 04 
5 12 04 06 16 04 06 04 04 06 00 	12 04 
6 04 06 06 10 10 06 04 04 04 04 	06 04 
7 04 04 06 06 04 06 04 04 06 06 	06 06 
0 06 04 04 12 04 04 04 00 10 06 	00 04 
9 06 06 06 06 04 12 04 06 06 04 	00 04 

10 13 04 06 06 02 14 04 04 06 12 	06 04 
11 12 04 04 04, 04 06 04 04 06 06 	04 04 
12 04 06 04 04 04 05 06 12 04 06 	36 04 
13 12 04 06 04 04 12 08 06 04 04 	C 02 
14 06 04 04 04 06 06 06 06 10 06 	04 06 
15 12 Oo 04 04 06 10 04 12 02 04 	C 04 
16 04 06 10 04 04 00 04 12 06 04 	06 04- 
17 04 06 00 04 06 04 06 06 04 06 	04 04 
15 04 04 04 04 04 14 20 06 06 06 	C 04 
19 00 04 06 06 04 00 04 04 06 04 	C 04 
20 04 06 00 04 06 04 16 12 04 04 	04 04 
21 04 00 08 04 04 06 04 06 06 06 	04 04 
22 04 06 06 06 04 04 04 20 04 04 	C4 04 

23 04 06 06 06 04 20 04 06 06 10 	C 00 
24 00 06 04 14 04 10 06 08 06 06 	04 04 
25 04 06 06 06 C 12 06 06 04 06 	04 04 
26 04 04 06 04 06 06 04 04 04 06 	04 04 
27 04 04 03 12 04 06 04 06 04 06 	C C 
20 04 04 08 06 06 12 06 06 04 05 	16 C 
29 04 04 05 04 06 05 04 04 06 	C C 
30 05 06 04 04 04 06 04 04 02 	02 05 
31 06 05 04 02 04 xx 04 

C - Calm 
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TAOLENO.  1  • 1 (WIND VELOCITY DATA V R0 	st JANTJ RY 1902 to DECF1 R 1932 
AT LLEPPY (KIvIPH) TIMF 	17301ST 

DATE JAN FEB MAR APR MAY JUN JULY AUG SEP OCT NOV EDO 

1 18 08 16 32 06 12 10 06 14 12 08 12 
2 08 12 14 22 1. . 16 08 12 16 14  6 04 
3 20 16 11 26 16 C 10 06 14 11 06 06 
1 22 10 12 26 16 01 06 08 16 10 03 04 
5 11 14 18 32 12 06 12 00 14 10 08 12 
2 13 13 18 22 20 20 10 28 12 08 00 10 
7 20 12 16 20 18 22 10 06 10 18 04 12 
0 16 16 18 14 13 20 10 04 12 12 10 12 
9 16 08. 14 14 14 30 06 10 14 12 18 12 

10 20 18 12 16 16 06 06 10 22 16 12 10 
11 08 13 16 14 12 08 16 10 16 04 18 10 
12 12 12 18 14 18 12 08 04 16 12 12 06 
13 14 12 14 14 14 12 06 08 20 14 16 10 
14 12 16 12 14 12 04 08 24 16 14 16 04 
15 10 14 16 14 14 10 38 14 13 14 10 10 
16 12 12 22 16 14 04 06 06 14 12 .14 12 
17 18 12 32 16 20 04 10 16 12 04 06 06 
18 15 10 18 14 10 18 22 06 10 12 10 06 
19 14 12 24 14 10 04 08 08 06 10 12 12 
20 18 12 20 14 14 06 06 14 08 11 12 10 
.21 16 14 2612 12 08 06 14 08 10 16 10 
22 12 12 24 20 10 10 10 12 12 10 16 14 
23 14 12 30 14 04 10 10 14 06 12 18 08 
24 20 08 12 16 14 12 12 10 10 08 18 06 
25 16 16 26 20 10 10 08 10 08 08 14 10 
26 20 12 22 16 22 18 08 06 14 08 04 10 
27 14 16 24 10 12 10 12 14 06 10 10 10 
20 10 11 25 18 16 20 02 14 06 10 10 10 
29. 14 22 16 06 14 22 11 12 12 10 10 
30 12 22 14 18 18 04 12 12 08 06 08 
31 14 22 18 06 16 08 10 
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J33pOfldiX I 

TABLE NO. 101 

DATE 	JAN 

(WIND VELOCITY DATA FROIl 

AT ALLEPPIY 

FEB 	NAR 	APR 	i'!AY 

(11K-MPH) 

1st JANUARY 1983 

TINE - 08301ST 

JULY 	AUG 	SEP 

to DECEiENLA 

OCT 	NOV 

1993 

DEC JUN 

1 04 06 06 04 06 20 06 06 C 06 04 03 
2 01 04 01 06 04 22 21 22 06 06 04 10 
3 01 04 04 06 04 16 01 06 C 10 04 12 
4 06 01 04 06 04 06 08 10 C 12 04 C 
5. 06 06 06 01 02 06 08 04 38 10 06 12 
6 01- 01 06 06 04 06 08 05 04 06 06 00 
7 04 06 06 04 06 06 04 04 12 00 10 14 

04 06 00  0 G 06 06 12 04 08 10 04 
9 04 06 06 08 08 06 C 18 02 04 10 06 

10 06 0/1 06 06 22 09 09 C C 06 12 04 
11 936 04 04 06 08 06 09 0 02 06 10 04 
12 06 06 06 04 28 18 18 C 04 06 08 0 It 
13 04 01 04 06 16 22 12 02 04 06 06 06 
11 04 06 06 06 14 C 08 C 04 05 06 04 
15 04 06 04 04 C 18 06 02 06 0408 04 
16 06 06 06 05 10 C 04 C 06 06 06 04 
17 06 00 06 0406 06 00 38 06 04 08 04 
18 04 04 06 06 04 08 ma 05 04 06 C 04 
1906 04 16 06 14 03 16 18 0/1 04 10 04- 

20 0/1 04 10 04 02 06 22 04 04 08 12 04 
21 06 04 04 06 06 08 22 10 04 04 06 04 
22 08 0/1 34 04 04 12 06 C 04 04 12 04 
23 06 0 06 04 C 22 08 C 08 14 12 10 
21 06 05 06 06 06 24 11 C 04 08 10 04 
25 04 04 06 06 04 18 10 04 04 04 10 06 
26 04 01 04 04 10 18 32 C 04 06 06 06 
27 04 34 04 04 18 18 04 04 04 04 00 06 
28 04 06 04 06 10 10 02 04 10 04 C 04 
29 06 06 06 14 18 06 C 06 04 C 04 
39 04 04 04 22 24 10 C 06 06 10 36 
31 06 04 28 10 C 04 08 

C - Calm 
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AppenOix I 

TABLE N001.1 (WIN) VELOCITY DATA FROM 1st JANUARY 1983 to DECEMBER 1983 

AT ALLEPPEY (KI4PH) TIME - 17301ST 

DATE JAN FEB MAR APR MAY JTJM  JULY AUG SEPT OCT NOV DEC 

1 08 16 24 12 18 26 16 02 06 14- 10 12 
2 12 18 26 20 18 22 30 08u8 16 03 14 

3 14 16 18 20 18 20 30 06 10 16 08 14 
4 12 18 22 20 13 24 28 10 12 24 14- 14 
5 12 22 20 14 16 20 21 12 14 16 14 16 
3 1-1 16 18 16 26 26 20 12 16 12 10 16 

7 10 16 22 20 24 22 24 14 12 12 32 12 

8 12 22 16 16 16 12 12 00 08 00 18 08 

9 06 14 12 20 28 18 16 02 22 10 16 96 

10 12 14 16 22 15 18 42 08 20 10 18 14 

11 14 12 10 15 30 30 06 10 20 14 18 12 
12 16 24 13 30 32 24 20 12 08 10 30 12 

13 16 10 18 20 18 16 22 10 12 16 18 08 

14 13 12 20 20 22 20 28 08 08 12 1'l 14 

15 12 16 12 20 26 0 10 22 06 10 14 08 

16 14 24 16 20 10 08 12 28 04 11- 1 08 

17 16 20 20 22 28 18 03 26 00 10 16 16 

18 14 06 18 22 14 18 08 12 10 10 22 10 

19 14 18 04 24 00 10 12 22 06 08 14 10 

24 14. 18 20 22 12 12 12 12 10 06 12 08 

21 12 18 20 18 12 1 6 10 18 08 06 13 06 

22 14 20 32 22 16 24 02 12 11-11 12 06 06 

23 14 16 20 24 18 18 11 06 06 12 14 18 

24 14 18 16 14 20 16 21 22 10 06 16 10 

25 14 20 20 14 18 24 06 04 06 10 14 10 

26 14 13 10 20 22 24 06 14 14 03 08 04 

27 16 18 20 18 14 24 10 18 10 08 12 06 

28 12 18 13 18 10 24 18 16 18 08 10 10 

29 24 14 10 22 24 14 06 12 14 12 12 

30 10 22 10 24 36 10 14 22 12 12 06 

31 14 18 26 06 22 00 08 

C - Calm 



Appna.ix I 

TL3 N-0.1.1 

DATI' 	JAN 
-I. 	- 

(iLNJJ V 

FEB 	1'R 

LOCITY 

AT 

-19-- 

DATA FROM Is b JiJTA  RY 190 

	

ALLEPPEY (loopH) TLIE 	08301ST 

iiAY 	JUN 	JULY 	AUG 	SEP 	OCT 

L O3i 

NOV 

3 

DEC APR 

1 04 03 08 06 06 12 12 14 10 12 08 06 
2 CC :33 05 06 04 22 23 10 10 03 06 12 
3. 00 06 00Dl 01 10 36 12 08 16 08 10 
4. 06 06 06 13 12 10 06 00 10 06 
5. 06 10 08 04 04 16 16 03 03 10 06 06 
6. 30 03 12 06 06 06 10 10 00 08 10 08 
7. 06 04 06 08 06 34 03 10 10 08 03 06 
0. 01 04 06 04 08 10 14 10 10 12 06 10 
9. 01 04 06 08 08 08 12 10 08 12 06 04 
19. 03 06 04 04 10 10 10 C 08 04 08 06 
11. Os 06 04 06 08 10 12 06 04 08 10 08 
12.  06 06 04 04 06 16 36 14 08 12 10 08 
13.  06 08 06 06 06 18 12 10 08 08 12 12 
14.  08 06 06 04 10 14 10 10 10 21 08 08 
15, 04 06 06 08 08 12 05 08 10 10 00 10 
16, 04 06 12 06 08 28 10 10 10 06 08 10 
17. 03 04 06 06 04 08 16 10 10 10 OS 06 
18. 10 05 06 06 08 04 10 10 10 060.3 12 
19. 04 06 01 10 06 16 08 06 10 03 06 36 
20. 06 08 06 06 06 04 12 06 08 10 08 10 
21. 06 04 04 04 06 08 10 10 08 06 10 14 
22. 04 06.. 08 06 10 20 06 06 06 04 08 12 
23. 08 05 06 08 12 04 20 10 08 12 04 10 
24. 04 04 04 04 08 08 06 06 10 10 08 06 
25. 05 06 06 04 18 08 06 12 06 20 04 10 
26. 06 08 06 04 08 10 04 12 06 16 10 08 
27. 06 06 06 04 06 08 08 06 08 10 06 08 
23. 04 04 04 26 08 06 04 04 06 04 06 08 
29. 04 04 06 04 10 20 06 18 08 06 14 08 
30 06 04 04 14 24 10 06 08 10 04 10 
31i, 04 06 10 20 08 06 06 

133 

C - Calm 
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Appendix I 

TABLE NO.1.1 (WIND VELOCITY DATA FR0'i 1st JANWi 1984 to DECENflER 1984 
AT ALLPEY (KMPH) TLL0 	17301ST 

DATE JAN FEE MAR APR MAY JUN JULY AUG SEP OCT NOV DEC 

1 14 16 12 14 04 18 16 10 08 16 12 12 
2 08 48 12 14 14 40 28 20 20 24 24 06 
3 06 10 08 22 18 12 12 13 10 08 16 14 

4 12 08 08 12 20 08 22 06 12 18 22 12 
5 10 00 10 08 28 08 20 34 16 12 12 12 

6 08 00 04 10 36 10 12 12 12 04 10 18 

7 10 14 14 10 18 08 08 20 10 14 12 1'I 

8 10 06 00 12 20 06 18 18 14 12 14 16 

9 12, 16 14 18 28 34 14 10 1 2 16 16 16 

10 18 10 11- 18 24 12 14 08 12 12 18 20 

11 06 12 16 12 18 14 18 16 08 14 24 14 

12 04 06 14 12 30 10 16 18 08 18 12 14 

13 10 16 16 17 26 24 24 11 13 26 08 16 

14 14 08 12 10 20 20 12 12 24 12 14 11 

15 06 03 16 18 24 10 20 1I 24 10 20 16 

16 10 14 11 16 20 10 18 12 22 12 14 14 

17 10 10 12 18 14 06 20 08 12. 14 12 16 

10 86 10 18 14 18 06 34 12 10 12 1224 

19 20 12 14 20 18 08 10 00 22 16 00 14 

20 12 20 10 14 18 16 00 14 10 1412 10 

21 14 16 14 22 16 18 12 16 18 26 14 18 

22 00 12 18 28 20 26 30 14 10 12 14 16 

23 30 10 12 38 14 14 11 11 10 20 16 14 

24 18 16 14 32 14 14 12 20 20 28 12 16 

25 10 10 16 24 22 12 12 10 18 26 12 16 

26 08 16 14 32 16 12 26 14 12 08 16 24 

27 10 12 14 38 20 20 16 16 04 08 16 24 

28 14 16 14 24 10 22 10 22 22 08 10 20 

29 14 06 16 30 18 14 20 12 26 00 16 20 

30 10 12 20 18 14 26 10 20 16 16 14 

31 06 12 18 16 10 22 12 
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Apndix I 

TADLE N0.1.1 (WINI 	VLOCITy 

FEL3 	MR 

DATA 

AT ALLEPPEY 
FRO14 1st JAI'TUARY 1985 

(ipu) 	TIME - 08301ST 

JUN 	JULY 	ATJG 	-SEP 

to DECEM2ER 

NOV 	DEC DATE JAN APR MAY OCT 

1 19 94 96 08 16 03 22 12 12 10 06 02 
2 08 10 C 0508 14 110 10 38 00 04 
3 10 08 08 06 04 08 10 12 08 10 
4 96 94 18 :8 30 36 08 16 06 14 14 CO 
5 10 98 .8 ic: 19 38 iT: 10 06 
6, •2 06 C 98 13 14 12 12 12 12 ii 11 
7 C 19 06 C 98 12 18 06 06 16 08 12 
8 94 00 36 08 12 10 20 14 14 08 04 06 
9 08 1 08 08 1 10 22 06 06 08 lu 04 

13 16 08 06 38 08 8 14 14 14 19 06 14 
11 83 1.3 06 06 06 38 18 12 12 12 13 03 
12 19 36 c 06 06 06 14 08 03 06 14 10 
13 36 13 C 08 10 14 11 10; 96 6 
19 08 10 33 30 08 06 00 14 14 10 06 10 
15 10 12 86 08 04 18 06 06 14 00 
16 06 uO 06 10 10 10 24 06 06 98 -- 10 
17 00 08 06 04 06 20 10 10 10 14- 04 03 
13 06 10 06 30 13 10 04 04 CC 03 00 12 
1900 Uu C 16 00 10 08 - 13 20 02 
20 13 06 C 08 10 2 16 12 C 34 
2103 06 C 00 04 10 36 12 02 06 
2200 12 C C 99 00 16 04 04 03 04 04 
23 06 12 C 08 00 16 06 10 04 04 
24 09 00 39 08 06 30 1604 04 16 06 00 
23 06 10 06 06 14 14 -- -- - 16 06 10 
26. 08 00 00 06 10 14 16 -- 00 36 10 
27 10 C 08 10 10 14 10 -- -- 10 02 00 
28 00 03 06 06 26 20 10 06 06 06 00 10 
29 J  6 C 04 36 20 13 - 12 C 00 
3 U u C 06 20 16 06 10 02 14 
31 06 06 24 14 -- 00 10 

195 

C - Calm 



Appendix I 

TAOLI 	MO • 1 1 

JAN 

-22.-. 

(WIND Vi1LOCITY DATA FROM 1st JANUARY 

O ILPPEY (KPH) 

FEO 	MAR 	pt? 	1Vj3T 	JTJIT 	JULY 	AUG 

73IA 	 ST  

1905 to D0CRi1ER 

NOV 	MOO SEP OCT 

1 22 2J 22 21 26 u6 32 16 06 16 12 1 
2 60 16 20 66 32 36 11 11 00 21 16 14 
3 22 U 16 12 34. 3u ID 12 00 16 16 

12 1 24 16 2b 28 12 10 00 20 10 14. 
5 18 10 24 10 22 16 16 16 68 10 12 12 
6 14 11 04 06 - 23 22 10 12 24 08 11 
7 11 26 24 12 16 20 22 04 09 20 011 16 
8 1. 10 21 20 16 12 144 16 04 06 16 20 
9 24 20 20 22 16 10 16 16 10 20 14 00 

10 12 26 32 24 16 28 12 20 14 22 12 22 
11 14 20 20 12 20 16 10 16 10 24 111 20 
12 16 2.1 08 21 24 12 16 11 18 12 06 26 
13 18 22 06 10 16 14 16 16 10 24 20 20 
11 14 12 22 12 11 12 1 4 14 12 6 11 
15 00 20 22 18 22 20 12 00 14 12 18 
16 20 32 22 1422 30 14 04. 12 60 10 

17 10 20 24 22 24 16 10 12 16 22 04 20 
10 14 24 20 22 24 12 12 28 12 24 01 10 
19 10 14 22 24 24 Q 14 16 30 64 11 
26 22 22 12 22 16 22 12 06 22 16 10 
21 10 26 20 21 311 26 1:. -- 06 28 08 22 
22 16 14 16 10 3/1 24 60 10 14 04 12 
23 22 16 10 32 26 13 20 -- 16 12 14 2'- 
2,11 26 12 16 24 10 

0

21 4 G 12 12 12 16 10 14 
25 16 16 10 3o 66 18 10 12 66 14 
26 16 16 16 24 16 16 -12 12 14 15 25 

27 16 14 10 26 42 36 18 -- 16 11 12 06 
20 12 22 22 24 14 14 16 2 ,1 G 2- 

29 16 26 10 22 lu 10 16, 20 12 24 
3; 16 26 22:3.1016 16 16 10 12 13 

31 10 22 12 	16 -- 26 22 

19J 

C - Calm 
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Apc'rcjx I 

TABLE N001.1 (WIOD VELOCITY DATA FROM 1st JANUARY 1986 to DECEMBER 19 
ATALLEPPEY (KMPH) TLjE 	08301ST 

	 4 

DATE JAN FEI3 MAR APR MAY JUN CRJDY AUG SEP OCT NOV DEC 

06 08 18 14 14 00 16. 10 12 10 18 10 
2 06 06 10 0 01,  16 06 U 12 20 16 10 00 
3 10 06 10 20 14 06 14 10 14 10 12 14 
4 06 06 10 10 12 17 70 18 12 14 22 06 
5 10 06 10 16 24 12 18 16 14 10 08 10 
6 16 10 16 12 12 14 10 04 16 12 00 10 
7 12 - 10 10 10 08 12 14 02 10 12 08 12 
8 16 08 00 12 04 14 12 06 12 10 10 10 
9 08 08 14 16 12 12 16 02 10 10 03 10 

10 06 12 10 10 10 16 16 16 20 12 08 12 
11 10 10 10 16 14 18 10 14 14 10 C 10 
12 08 05 10 10 12 30 30 16 16 08 06 10 
13 12 06 12 12 06 30 18 08 10 10 06 10 
14 10 12 10 08  06 36 13 14 06 G 106 10 
15 14 06 18 08 04 14 1 	2 16 06 14 00 06 
16 10 12 10 10 38 12 12 14 10 14 08 13 
17.. 14 14 12 2206 10 18 16 06 12 08 12 
18 12 10 12 1.0 04 14. 16 1 04 10 06 12 
19 10 12 08 16 20 16 12 :22 10 10 06 08 
20 10 06 10 12 04 14 14 16 12 10 12 06 
21 10 08 014 08 06 10 10 10 12 To 08 03 
22 68 14 1212 06 10 14 12 16 10 10 14 
23 08 06 12 16 06 68 12 12 12 1: 06 14 
24 1 83 14 10 04 14 20 16 06 08 06 12 
25 04 14 12 10 06 16 10 10 10 10 12 10 
26 12 10 10 16 04 34 12 10 10 10 10 10 
27 06 12 10 12 01 16 10 10 06 16 12 10 
28 12 10 10 24 04 08 10 14 08 12 03 08 
29 12 16 10 12 14 14 10 10 10 10 10 
30 08 13 16 06 10 10 14 16 00 00 03 
31 10 10 04 10 10 14 08 

C - Calm 
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Appendix I 

TZ0L3 1,10.1.1 (WIND VELOCITY DATA FROM 1st JANUARY 19ft to DECEMOER 1906 

AT ALLEPPEY (IKMPH) TIME - 173IST 

1)110 JAN FED MAR APR MAY JUN JULY AUG SEPT OCT NOV DEC 

I 6 2 16 2441 2 16 2. 38 10 21 12 

1 26 2) 2. 21 6 1E 12 21 11 11 12 

3 11 18 2 2 33 22 IL. 16 11 1) 12 13 

1 12. 11 22 2 22 33 3 25 10 2. 263 23 

5 10 .6 3 36 28 22 22 66 22 1 32 11 

6 2 21 10 24 1 26 22: 10 36 12 10 33 16 

7 20 26 32 2 18 23 10 36 13 22 02 16 

3 12 22 22 22 12 3: 16 36 12 10 12 22 

9 16 20 22 32 23 16 16 26 22 20 66 06 

16 12 32 10 36 24 24 22 12 30 14 36 14 

11 11 20 22 26 28 2U 26, 10 .8 11 38 14 

12 2: 32 16 20 26 22 22 2 11 1J 16 16 

13 2 26 26 3') 28 22 1412 113 16 16 10 

14 26 24 26 33 13 13 14 2: 20 12 13 23 

15 2' U 22 22 12 20 23 16 13 16 14 20 

16 1 (_) 10 26 08 22 10 16 16 22 1') 20 

17 26 26 30 36 23 12 1) 20 18 04 12 1 

13 22 32 26 36 20 33 22 16 13 10 13 26 

19 22 36 14 22 28 24 2. 2. 16 26 10 12 

2A 32 3. 36 26 21 36 18 26 20 16 10 24 

21 20 26 26 16 10 1422 13 14 12 13 16 

22 22 28 26 32 1 16 11 20 08 14 1: 16 

23 26 26 22 14 36 18 22 11 30 16 16 10 

21 22 332 22 23 12 26 1C3 14 12 10 13 14 

25 22 11 34 20 10 30 26 14 14 11 10; 13 

26 22 24 30 22 10 2 4 16 20 12 14 12 12 

27 28 20 22 14 14 12 22 20 12 11 14 

2( 2 1  10 16 12 24 16 211 12 20 12 12 

29 26 26 40 06 12 22 21' 14 22 16 12 

30 16 30 22 20 18 26 24 12 13 14 22 

31 22 32 12 26 22 16 22 
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Appendix I 

TABLE NQ. 1.2 WIi1J V0LOCIjJ 

DATO ' 	JAN 	FEB 	MAR 

1T CANNNORE 
DATA FROA 1st JAJUARY  jq32 to DECEIIBER 1902 

K1PI 	TL.'E 	17301sT 

JJy 	:: 	JULY 	AUG 	SEPT 	OCT 	NOV 	DEC APR 

12 10 00 10 0. C 00 12 C C2 C C 
4 06 12 13 00 C 10 C C 10 C 16 

3 00 00 10 12 04 C 06 00 00 10 C C 
4 10 10 06 10 04 C 06 0 C C C C 
5 10 1200 10 03 C C 10 C C C C 
3 08 10 14 10 00 C 06 C C C C C 
7 10 05 16 C 06 C C C C C C C 

06 12 14 06 00 06 00 C C C C 00 
9 06 12 16 03 10 10 C C C 12 C 00 

13 00 12 10 00 10 C C C 10 CC C 14 
11 08 12 14 06 12 C C C C 10 C 13 
12 06 10 12 00 06 06 03 C C C C 10 
13 013 08 14 04 14 00 C C C C C 10 
1,1 6 00 00 06 06 06 06 C 10 C C 10 
15 10 10 11 06 30 C 12 C C C C 00 
16 00 13 12 12 C C C C C C 12 12 
17 08 14 12 06 C C C C 14 36 CC 08 
13 06 12 14 16 08 C 13 C C C 12 14 
19 06 10 12 04 04 06 C 14 12 C 00 12 
20 00 12 14 34 10 C C C C C 10 10 
21 -  0 'Ile 08 12 08. C C C C C 06 12 
22 30 12 i2 '38 18 C C C C 06 06 00 
23 00 10 14 00 04 12 0 0 C C 10 10 
24 C 08 16 06 06 13 C C C C 18 12 
25 12 12 14 18 04 00 C 06 C C 00 06 
26 06 10 10 06 06 C 06 C C C 06 10 
27 08 06 16 12 08 C 06 ii 06 0 08 C 
28 06 12 06 04 05 10 C C 06 C 10 06 
29 08 16 04 C 11; C 36 06 0 C 06 
30 06 06 08 C 12 C C 08 C C 06 
31 10 10 C C C C 08 

C - Calm 



-27- 
x Appendj I 

TAOLE NO. 

JAN 

.2 WINDVOLOCITY 

FEB 	NAR 	APR 

DATA FROM 1st JANUARY 198 	O 3 to DAV0R 
083315T 

SEP 	OCT 	
- 
NOV 	DEC 

AT CANNANORE (KMPH) 

NAY 	JUN 	JULY 

TIAE 

AUG 

1 20 C C C 12 00 C C C C 
2 06 C 10 C 06 13 C C 04 C 10; 13 
3 06 C C 00 06 33 C C C C 06 06 
4 04 C C C C C C C 13 C C 06 
5 02 36 C 06 C C 10 c C 06 C 12 
6 06 C C C C C 00 C C C 12 
7 C 06 jO C 30 C 06 13 C 04 C 06 
3 06 C C U8 C ç C 06 C 04 06 06 - 9 00 C C C 14 C C C C oj oo oo 

10 u5 C C '  06 10 C C C 04 0 10 
11 13 06 C C C C 12 C C C 08 C 
12 00 C C 08 06 C C C C C 06 10 
13 30 C 06 10 08 06 C 10 c 02 10 06 14 03 C 06 C C 10 C 02 C C 02 00 
15 12 06 03 00 C C 10 C C C C 10 
16 06 C C 10 C 06 C C C C 10 08 
17 10 10 C 0 C C 08 C C 06 08 
13 10 C 06 08 C 10 06 C C C 10 06 
19 10 C C C CC 1 2 C C C CO 08 
23 C C C C C 06 06 C C 04 10 00 
21 C C C C C 08 C C C 06 06 U 
22 08 C C C C 05 12 C C C 10 14 
23 C C 06 06 C C 06 C C 08 C 
24 06 C C 06 C 06 06 C C C 00 06 
25 10 08 06 08 C 12 ç C 02 C 00 10 
26 C C 04 08 C 12 C C 10 06 06 
27 03 C 00 04 06 12 . C 04 C 00 03 

23 C C C 04 06 06 60 C C C 06 C 
29 C C C 03 10 J6 C 02 C 06 C 
33 O C C 12 36 1C C C 10 06 
31 C 03 08 C C C 04 

C Cairn 

1933 
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Appendix I 

TABLE NO. 1.2 WIND VELOCITY DATA FROM 1st JANUARY t98tO DECEiB 	1903 

DATE 

- 	r 	 
JAN FEB MAR 

AT CANNANORE 	(iipH) 

APR 	MAY 	JUN 	JULY 

TIME 

AUG 

17301ST 

SEP 	OCT NOV DEC 

1 C 10 12 12 10 20 06 C C 	06 C 10 
2 00 12 14 08 06 18 86 12 C 	06 C 10 
3 C 14 10 12 12 10 06 C 06 	04 C 10 
4 C 00 08 14 13 16 12 C C 	04 10 10 
5 10 C 12 10 00 10 14 06 C 	20 C 06 
6 10 C 10 06 16 06 10 10 00 	00 09 06 
7 10 14 10 14 10 OS 12 12 C 	03 10 00 
0 10 08 10 10 12 10 12 14 C 	06 10 10 
9 10 06 10 14 12 12 1 6 C C 	.04 00 12 

10 C C :; 12 14 22 00 C C C 	08 08 C 
11 08 00 12 00 16 10 C C C 	12 10 16- 
12 06 10 1010 15 12 C C 14 	08 12 .... 	12 
13 C 06 12 00 16 20 10 C C 	04 C 10:. 
14 C 00 12 12 16 06 C C 06 	08 C 12 
15 C 14 12 10 10 26 C 10 C 	14 00 12 
16 C 12 12 08 08 C 12 10 04 	12 10 10 
17 12 10 12 08 14 C 06 C 08 	14 12 14 
18 08 12 12 12 16 00 12 10:. C 7 	Cl 12 16 
19 00 10 14 10 10 06 C C C 	C C 12- 
2J C 10 12 12 14 12 C 10 C4 	C 04 10 
21 12 10 10 08 10 12 C C 04 	10 10 10 
22 10 32 12 12 10 C C C C 	10 10 10 
23 10 14 16 14 10 08 12 C C 	06 10 C 
24 C 14 12 14 12 C 1

11 
 C C C 	C 10 

25 12 C 10 12 10 10 10 08 04 	10 10 08 

26 12 10 14 16 12 10 10 C 04 	12 10 12 

27 14 08 12 14 16 18 0 C 04 	06 C 12 
28 12 00 08 00 16 12 08 C C 	C 08 jo 
29 12 16 10 16 26 C C C 	C 10 10 

30 C 10 03 10 C 12 C 04 	C 12 10 

31 C 14 16 C 90 C 10 

C Calm 
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Appendix I 

TASLE NO. 1,2 WIND VELOCITY DATA FROM 1st JANUARY 1904 to DEc INER 1904 

AT CANNANORE U(MPH) TIME 08301ST 

DATE JAN FEB MAR APR MAY JUN JULY AUG SEP OCT NOV DEC 

06 C 06 C 36 C 23 C C C C '08 
do us c us o co c c c as c 

0 12 10 C 03 12 C 00 0 C C 06 

4 08 04 06 00 06 00 C C C C C C 
5 06 06 06 C 36 C 06 C C C 00 C 

00 ' 	C) 	C-) A 	 C-) C) 0 0  

7 06 06 C C 04 12 C C C C 06 C 
0 06 C uS C 06 07 C 06 08 06 00 C 

9 06 06 00 06 06 0 08 C 08 06 C C 
10 12 06 06 08 06 10 C C C. 36 C 12 
11 12 C C 08 06 C 36 06 C 6  
12 06 00 CO 	4 08 	C C 26 10 00 

13 36 uS C C C C C C C CS C 08 

14 06 00 08 C 0816 1 C C 06 12 DO 

15 28 06 06 C 26 36 C C u6 06 06 10 

16 C 10 C C 38 06 C A, C 06 06 CS 
17 C C C C 6 00 06 C C 6 C ID 
10 	0 C 8 C C C 13 C C05 C 
19 	- i '0 	 -.  00 	 UO C uS ou C C C 
2 	C C C 10 0 C 0.6 C C 06 C 00 
21 36 uS 	C 06 0 4C C 06 C 08 
22 	C 	C 	uC 	C 	00 	C 	C 	C 	C 	06 . C 	00 
23 C u6 36 C6 06 uS C C uU C  02 
24 C 	C u6 	C C C C C '0 C 

25uS 08 3 C 24 C C C C C 06 16 

26 	8 36 C C 1. C 06 C C C 03 04 
27 0s o Cus i c c :.s C C 	02 

20 C 10 C C 08 c c o c c 10 06 
29 	C 	2C.o6o Z 	C 	C 	C 	C 	C 	C 	06 	1) 
3 	22 	•C 08 uS 13 00 C C C C 36 
31 	06 	c 	08 	C 	C 	C 	08 

C - Ca1ri 
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Appendix I 

TABLE N0.1.2 WIND VELOCITY DATA FROM 1st JANUARY 1984 to DECEMBER 1934 

DATE JAN FEB MAR 

AT CANNANORE (KMPH) TIME - 173IST 

NOV DEC APR MAY JUN JULY AUG SEPT OCT 

1 12 11-1 1 00 14 08 10 C 12 14 08 10 

2 1010 12 1: 14 00 14 lo 12 06 08 14 

3 12 10 08 12 14-1 C 12 14 00 05 10 

4 03 14 C 04 14 1 10 00 08 10 03 C 

5 00 030 12 12 0.6 04 06 10 1.1; 10 10 

6 10 18 12 10 14 10 14 C 12 18 C 10 

7 lo Ill C 12 14. C 1.: C 12 10 C 10 

8 06 12 C 12 14 C 10 10 14 C 1.: C 

9 14 12 10 18 14 C u6 1: 06 36 C. 10 

10 10 14 14 lo 12 12 IC C 1 CO 12 12 

11 1. .; 12 1 14 C 10 08 C 88 1' 00 

12 C 8 14 10 16 13 1 	. 08 C 12 03 12 

13 1.: 12 1 10 16 00 10 13 C C 12 10 

1'I 1  12 12 C 18 14 06 00 10 C 08 08 

15 06 10 10 10 16 10 10 10 10 C 08 08 

16 10 12 10 10 10 C 10 12 12 C 04 08 

16 03 10 12 12 16 06 12 08 14 10 C 03 

17 06 08 12 12 113 C 08 08 10 10 C 10 

10 10 10 10 10 18 10 10 10 10 10 C 10 

19 10 12 12 12 08 08 00 C C 04 10 10 

20 10 10 14 14 12 10 10 03 14 0 C 10 

21 10 08 18 10 14 C 12 10 12 C 10 02 

22 10 08 18 10 14 C 12 10 12 C 10 02 
23 22 10 12 10 15 10 12 10 C 10 C 08 
24 12 10 10 10 14 C 14 08 06 10 10 C 
25 10 10 12 12 16 12 10 12 10 10 04 C 

26 10 12 10 10 14 10 08 14 14 10 10 06 

27 08 05 12 12 16 C 10 10 14 14 10 02 

28 10 12 10 14 14 10 10 10 C C 10 08 

29 12 10 12 16 16 C 10 03 10 10 10 02 

30 12 12 16 16 C 10 00 10 10 10 02 

31 12 10 04 10 03 C 02 
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Appendix I 

TABLE NO • 
- - - 

DATE 	JAN 

1.2  WIND 

FEB 

VELOCITY DATI FRO3 I st JANUJ'RY 

(KOPH) 	TI!iE - 173:IST 

SEP 

1985 to DECEiVIBER 

DEC MAR 

3T CANI 	lORE 

APR 	MAY OCT NOV JUN JULY AUG 

1 12 14 14 10 14 C C C C C C 
2 12 14 14 10 10 C C C C C C 
3 08 C 10 14 14 C C C C C C 
4 00 1412 10 10 10 18 10 C C C 
5 u6 12 12 10 15 C 10 15 C C C 
O C 12 12 10 14 C C 14 C C C 
7 06 16 12 12 10 C 10 C C C C 
O 00 14 lu 14 00 C 10 C C C 
9 04 - 10 14 10 C C C C C C 

10 04 10 10 14 C 12 C 10 C C C 
11 00 12 12 10 13 C 14 C C C C 
12 12 14 12 10 12 C C C C 18 C 
13 06 14 12 10 10 13 C C C 00 C 

C) 14 06 13 12 12 14 C13 12 C 12 C 
13 4 12 10 12 10 10 C 14 C 12 C 
16 u4 14 13 12 1  C C C C 12 C 
17 04 10 1414 13 C C 14 u C C C 
18 10 14 1: ill 12 C C 10 0 C C 04 
19 00 14 12 12 06 13 C 1co C C 
20 06 14 10 1010 lu lu 10 C C 00 
21 10 12 10 i2 12 12 12 13 C C 30 
22 10 00 10 14 12 C C 18 C C 00 
23 10 00 12 14 12 10 C C C C 00 

24 12 14 12 10 12 C 14 13 C C 03 
25 10 06 14 14 10 26 C 12 C C C 
26 10 03 10 I  C 23 C 14 C C C 
27 12 12 12 14 10 10 06 10 C C 10 
23 10 12 18 14 C 10 10 10 C 00 C 
29 iu 10 10 C C 12 12 C C C 
30 12 14 14 06 10 14 14 C 06 C 
31 08 10 C 14 12 C 03 

1905 

C - Calm 
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Appendix i 

TA2L3 NO, 

-34- 

1,2 c7I3J VELOCITY DATA FROii 1st JANUARY 1906 to ]JECEIIBER 
AT CANNANORE 	(14MPH) TIE - 17301ST 

DATE JAN FEB MAR APR MAY OlIN JULY AUG p• cV ::CT DEC 

I C 12 .0 12 14 4 C C 12 C C C 
2 C 12 .6 14 14 1..) '6 12 12 12' 12 
3 C 14 1 1. 14 C C C 1.. C 12 1 
4 06 14 C 14 16 .6 16 C 10 C 12 lu 
5 16 11 10 14 .3 33 ':6 C C C 34 
6 1. 12 C 13 oO .34 C C • 12 12 14 
7 u6 14 '0 12 3 C ,4 C 06 13 C 36 
0 12 C10 14 :0 1" .6 C 12 12 C 06 
9 10 13 C 12 12 C 03 C 13 C C 10 

10 C 4 30 14 12 C 13 C 12 C 12 03 
11 C 6 12 14 1.1 C 1   C 14 12 13 30 
12 1 30 C 14 16 C C 36 12 C C 33 
131 13 16 14 30 C C C 12 C 12 03 
14 12 13 14 1-1 06 C C 12 14 C C C 
15 C 16 14 14 12 33 36 C 14 C 11 00 

• 16 1. C 14 C C 14 .0 C C C 
17 12 14 C 12 10 C 36 03 12 12 14 .16 
12 1. 12 1 14 13 0 12 14 C 12 C 
19 C 12 12 13  12 lo C 13 16 
2:: 12 12 12 14 14 C C 1. 14 C C C 
21 1. 1 10 12 .6 C C 12 C 3 12 13 
22 12 1... 13 C 1 04 06 1 C C C C 
23 13 i i: 12 NI 0-1 06 12 C C 13 C 
24 iL. 8 14 .33 C 36 14 12 C 1 C 
25 12 30 63 14 36 C 933 1 C C C C 

• . 	26 14 C lo 14 3 C 12 10 C C C C 
27 14 :6 1 14 13 C 14 14 C C C 12 
20 1: C C c 12 C 12 12 C C' C 12 
291J 14 14 14 C 30 12 C C 12 12 
33 14 11 C 1 C 6 1 	' 12 C C 12 
31 12 14 64 02 14 30 1? 

1936 

C - Calm 
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Appendix I 

£AI37 A NC. 1 3. WI  VOLOCITY DATA FROM 1st JALJUAR 1902 to DJCEM5ER 1932 

AT KOTTAyAM (KMpi-I) TTi 303 lIST 

DATE JA FE-2  L3R APR MAY JLIM JULY AUG SEPT OCT NOV DEC 

1 :2 C ..5 C 2 4 u 02 04 04 C C 
2 34 32 30 04 D4 04 JO C 04 C: C 0 
3 C C C C C 14 	C C C 
4 .2 C C C C 4 C 4 :5 C C 3 
5 	4 C C C 114 :0 C C 	 4 C C o 	

C C .1 C C:4 C 14 16 C C 

7 C C C C .1 C 04 06 C C C :4 

0 C C C C 02 C J4 C C C C 04 
9.0 	34 C 04 14 04 C C C C 34 
1. C :4 4 C 04 C C 	6 C C C C 
11 C C C C 04 C C C C 4 C C 

12 32 C C :4 u4 C 06 C C C C C 

13 04 C C 12 54 34 C C 34 C C C 

10 04 02 C 04 32 34 04 C C C C 

15 C 06 C 06 C 01.1 C C C C C C 
16 C C 04 : 06 34 C C C C C C 
17 C C C 04 04 C C 32 C 34 :6 C 
18 	4 C 4 C 02 34 34 o4 C: 35 C 14 
19 	C 	2 4. 34. C uS C 	04 C 04 C C 
2 	C .2 01 C C 34 C 	l 	Cl C 34 
23 C C 04 C 34 C C. 	14 3 C C 
22 C C C 	04 C 36 32 C 04 C C 
23 C C 14 C C :34 02 C C 34 0 
2 	 C 4 C 	

C C C 6 04 02 C 14 C C 
25 C C 04 C C 04 C C 04 04 C C 
26 C c 05 3 JO 04 04 uSc'S 04 

27 	
C 	C 

	

4 	C 	.J4 	C . 	C 	04 	04 	C 	C 	34 3- C 	C 
28 04 32 C C C 34 C C C 04 04 C 

	

29 04 	.4 C C uS C C C C C 34 

	

33 34 	C 02 C 34 34 C C :4 34 C 
'34 	C 	C 	02 	 C 	04 

C - Calm. 
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Appendix I 

ThLE 00 13. WI ., :JD VELOCITY D TA FROM 1st JNTA-RY 1902 to DECEMBER 19c2 

AT KOTTAYAM (i61p) TIME 	17301ST 

JZOP FEB MAR APR MAY JUN JULY AUG SEPT OCT NOV DEC 

1 	 U 	-- 	 .A.  
U 	 U 	U ± 

2 06 04 36 36 04 08 04 

304 4 04 06 04 06 uO 

4 	04 	4 	34 	04 	0 IT, 4 	04 
5 Ci 05 34 0 0 06 36 

3 36 04 0404 04 34 36 

7 	4 36 34 04 04 04 04 

0. 	.4 	..4 	04 	04 	06 	36 	04 

9 04 34 04 04 05 06 05 

18 34. 06 04 04 06 04 04 

11 04 34 04 04 06 06 04 

12 04 34 04 04 04 04 06 

13 23 04 34 00 04 06 04 

14 	36 04 04 .00 04 04 06 

15 . 	36 	06 	04 	04 	06 	04 	04 

16. 	04 	04 	0.6 	U6 	6 	04 	04 

16 04 34 36 36 05 04 04 

17 	.4 06 04 36 06 04 06 

10 04 06 06 04 04 00 04 

19 04 06 04 06 04 0/1 04 

20 	34 CP 04 04 06 34 06 

21 	36 04 36 35 6 .  36 86 

22 	06 	06 	04 	06 	o: 06 	06 

23 04 04 00 06 06 04 04 

24 060 06 06 04 06 06 06 
* 

25 04 06 04 04 06 04 

26 06 85 04 04 00 36 06 

27 	04 04 36. 04 06 06 06 

23 05 36 04 38 06 06 36 

29 	06 	06 	u e 1 	04 	06 	05 

33 35 	06 .6 04 06 06 

31 	04 	04 	04 	04 

36 

36 

06 
- ) 

04 

04 

06 
'- 
SJU 

06 

08 

04 
'( JL) 

06 

06 

04 
r.i r 

04 

i6 

04 
U 

34 36 34 04 84 

06 04 04 04 04 

04 04 0.4 05 04 

34 04 C 04,. 04 

06 04 06 04 	. 04 

04 04 14 30. 04 

(34 04 04 34 04 

004 04 06 04 04 

04 04 06 04. 06 

04 04 04 06. 06 

06 04 04 04 06 

05 04 04 04 06 

0/1 04 04 04 	. 06 

34 :35 34 04 04 

04 04 04 04 04 

04 06 06 04 u6 

04 04 06 04.04 

04 04 04 04 Ct 

04 06 36 34 	.. 04 

04 04 04 04 04 

06.04 04 06 90 04 

04 06 06 04 04 

06 04 00 04 04 

06 04 04 04 04 

04 0/1 04 06 34 

04 33 04 06 04 

06 04 04 
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Appendix I 

TAOLO NO.1 • 3 WI-;_) V.JLOCITY 	0. Ft3i'1 1ST JAOUAR 1903 to JD _-CE 	109 3 
AT KO'rTAYAM (KMOO) TINE - 173IST 

JAN 

2 Li ± 

JUL AUG J UN SEPO' OCT NOV DEC  

3 ;- u4 J 41 11' •.;'l 4 4 04 uS 
4 4 1• 3 4 45 ul A  41 04 04 04 96 
5 1 . II 04 u4 91 34 06 'S 

5 34 01 94 14 06 C 04 34 01 05 
7 23 ,'G -3rl34- ' oS - '6 u • 4' '99 

0 93 04 34 34 4 0' Oe '36 94 ol 
9 .  ' . 	. 9 . ' 0 0 U - " I 9's ' U0 ' 

I 4 A 04 91 9's 34 
4 1 4 99 

10  06 30 6 04 00 04 00 04 .95 
11 34 16 'iS 04 96 04 36 04 04 u4 4 :6 
12 94 . UI 03 '34 00 06 04 06 04 94 06 US 
13 '' (:4 'J4 04 04 36 04 06 el 6 o 
14 04 04 04 04 0496 05 04 04 90 04 96 
15 36 o-1 06 u4 0'1 6 04 04 04 04 Cl - 
15 04 04 04 04 36 06 94 96 04 06 03 04 
17 34 04 04 04 04 04 04 36 04 0/1 94 
1 (, '•l 9, O 9 9% 94 94 9% 34 9k 94 

("A 
 9's sj3 ,J4 9'± 

19 00 34 04 04 06 04 UI '6 34 04 04 04 
2004 ul 04 04 u4 06 06 04 09 04 41 04 
21 04 04 04 03 0.1 00 ,6 01 0 01 0 
22 -94- 04 Oil 34 95 34 04 06 04 04 02 04 
23 04 34 4 04 34 3/1 06 4 04 04 04 04 

90  0  31 0"I Os 

25 04 06 06 06 34 ul 04 04 34 05 04 04 
26 04 36 36 05 uS 04 96 0/1 34 04 04 04 
27 34 06 06 06 01 04 06 04 04 4 04 04 
20 34 06 06 06 04 04 06 04 04 04 04 O- 
2996 36 36 34 1j4 95 34 04 04 u4 
3u 34 35 04 '01  06 04 04 
31 94 05 34 ,. 04 	' ' 	04 06 04 
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ApencUx I 

TAIDE 170.1.3 I3D VLOCITY 

AT KOTJ2AYAM 

DATA FROM 1ST JANUARY 

(Ki'IPH) 	TIME,  

1934 

—17301ST 

to DCEM3ER 

DATE JAN MAR APR MAY JUN JtJL9 AUG SEP OCT NOV DIC 

1 -1 UN 04 14 01 0.1 04 13 041 04 04 

2 01 32 33 UN 06 16 04 06 04 03 04 

3 04 12 CII 04 03 00 00 04 04 04 -- 34 

i fl fi" ''1 U'± A ("1 fl 
(' J U Oil  

5 04 .2 03 0•i 04 UN 03 03 04 0/1 36 04 

6 03- 31 CC UN ul 34 06 04 04 04 06 04 

7 04 01 06 UN 04 05 01 04 04 04 04 04 

CI UN 04 06 CII 31 CI 04 04 04 04 04 04 

a Th ' A 
U 

- 	' U fl' U'  A A 'J U , tJ' 'A A Ut fl , A (1 

13 04 04 34 04 04 04 04 04 04 04 04 04 

A U-  f '11 (.  i C/ 1  a    L 

12 04 04 04 33 04 06 04 04 04 04 04 04 

13 04 06 04 04 04 04 0604 04 04 04 04 

13 04 04 34 04 04 04 04 04 04 04 04 04 

15 04 06 04 06 04 06 04 04 04 04 04 34 

16 04 06 34 06 04 06 06 04 04 04 04 04 

17 06 04 0/1 04 04 06 04 04 04 04 04 04 

13 04 04 04 04 0/1 04 04 04 04 04 04 04 

19 04 04 04 04 04 03 04 04 03 04 04 

20 04- 04 04 04 04 04 04 04 04 04 04 

21 04 04 3i 0/1 04 06 04 04 04 04 04 04 

22 04 34 04 03 04 06 0404 04 04 04 04 

23 04 04 04 04 04 04- 34 04 04 04 CCI 04 

24 04 04 04 04 04- 04 Ot 04 04 04 03 04 

25 04 04- UN 04 04 04 OR 04 04 04 4 34 

26 04 04 04 04 -- 04 04 04 04 04 04 04 

27 04 04 04 0/1 04 04 04 04 04 0/1 04 

20 02 04 04 CI 04 04 04 04 04 04 04 04 

29 06 04 04. 04 04 04 04 04- 04 04 04 04 

30 CL; 01 04 04 06 04 04 34 01 04 04 

31 04 0c 04 04 04 04 04 
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APDL7LiX I 
17T1 	 .JINU V--,,L--,)CITY JATA PACN 1ST JANUARY 1905 to DEC Dit]JJR 1935 

T NCTTAYAM (ioi) O'IME 083015T 

DATE JAN MAR APR MAY JUN JULY AUC SEP OCT NOV DEC 

1 C DO C C 04 00 34 30 04 
2 C DO C C 00 04 DO uO DO 04 
3 04 C C 0-1 0-1 00 00 34 00 04 
4 C C uJ x U- u DO 
5 C 00 C C C 04 Dl 34 04 04 
6 C (11 C 04 u- 04 04 04 30 00 
7 04 02 C- C 04 04 04 DI 04 04 
3 04 C. C 00 02 04 34 04 04 04 
904 C 00 04 06 04 04 04 04 04 

10 02 C C 04 00 04 01 04 04 04 
11 04 C 04 04 C 04 04 04 34 00 
12 C 04 DO 04 C 04 04 04 04 04 w CID 

H H 13 C C C C 04 04 04 00 04 04 
14 C C C 04 04 02 02 04 04 04 

cd 15 C C C 04 04 01 04 04 04 00 
16 00 C C 04 02 04 04 04 04 04 .j 
17 C C C. 04 Dl 04 04 04 00 04 

0 
Z 

0 
Z 

1(3 C C 06 04 01 04 JO Ci  
(11 19 04 04 00 04 C 0-1 01 04 04 04 

20 04 C 01 C 0/1. 04. 04 04 04 00 
21 04- C 02 C u/i 04 Dl. DO 04 00 
22 JA C 04 04 C DO DI 00 00 
23 O 4 02 04 C 04 01 04 34 01 C 
24 04 . C 00 01 00 04 01 04 04 
25 00 C 00 04 04 34 0-0 04 04 04 
25 C C 04 04 04 04 04 04 04 
27 . 	C C 04 04 04 04 0I 04 04 04 
23 04 C 04 04 04 Di 04 01 04 04 
29 CT (JO 04 04 04 04 04 04 
30 C 04 04 04 0/1 0-1 04 04 04 
3104 C 04 00 04 04 

C - Calm 
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• 

APpCnCLx I 
TA 8L 	NO, 1.3 wir VELOCITY 

AT 1KOTTAYAM 

•- 

DATA PROM 

(141,'1JPH) 

42 	g— 

1ST JANUARY 190 

TIME - 17301ST 
5 to 

DAT: JAO io r zj. APR MAY jtm JULY AUG SEP OCT 

1 04 23 U I U 
.1 

U' U ,1 J u  '1 fl 

2 6 0 Cl 04 0-4 04 01 04 00 04 
3 1)6 04 04 00 04 04 Cl 04 04 04 
4 6 Cl 01 04 0 -  04 01 Cl 04 04 
5 JO .j4 Oo 04 04 04 04 04 0-1 04 
6 04 Ccl 0l (c i 

LJ'.r U' .r ' A LJ ± fl' J' J'.r U.r LJ'.r 

I .)ccc 1 LJc 04 04 34 04 04 04 04 
U (i 'Jr 04 04 04 04 04 04 04 
9 04 04 04 04 04 04 04 04 04 01 

1 i.) "± L/ 	
ri  s Cl 04 04 04 00 01 04 

11 04 01 04 04 04 04 04 04 04 04 
12 04 01 0" 04  U -I -± 04 U u U U U 

13 34  04 03 01 04 04- 04 04 
11 04 04 01 04 04 04 04 04 04 Ccl 
15 Cl 04 04 04 04 Cl01 01 04 04 

• 1:5 04 04- 04- 04 01 01 04 04 04 04 
17 04 04 00 04 04 00 0104 04 04 
10 04 04 06 04- 06 04 04 04 04 04 
19 06 04 04 04 04 04 04 01 04 04 

04 04 O'J Cl 04 04 Cl 04 04 04 
21 04 04 04 04 04 04 04 04 CO 04 
22 02 04 04 04 04 04 04 34 04 04-- 
23 04 04 04 04 06 04 04 1)4 04 04 
20 04 04 04 04 06 04 04 04 36 04 
25 0-1 04 04 04 04 04 04 0-1 3 04 
26 04 04 04 03 04 04 44 Cl 04 04 
27 04 94 04 04 04 02 04 04 04 34 
28 04 04 04 36 04 04 04- Cl Cl 04 

• 0I 04 Cl 04 Cl 04 04 04 

30 0/1 04 04 04 04 04 04 04 04 

31  04 06 04 04 04 04 

D
a
t
a
  
N
o
t
 
A
v
a
i
l
ab
l
e
  

NOV DEC 

U DOCM R 1905 
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— 	43 	— 

T1 AO,13. iIND VELOCITY DATA FROM 1ST J1ATU1-UY 1946 to DECEi4BR 196 

AT KOTTAYRM (KMH) TINE 0030IST 

DATE JAA FOB 	APR 	MAY 	JUN A JULY 	UG 	SEP 	OCT 	NOV 	340 

I !_ 	L 	 - 	(' 	 A .J3 	J'.E 	..b 	 J 	.J. 

2. C C 	C 	04. 	0'± 	u 	uo 	Uo 	L) 

3 C. C 	C 	C 	.940400 	06 	36 	02 	00 	01 

4 C C 	C 	C 	C 	 Di 	04 	94 	C 

5 C C 	CO 	C 	--04 	'• 	32- 	04 	04- 	j1 	44 

6 C C 	C 	C 	C 	04 	44 	94 	04 	ol 	02 	.6 

7 31 C 	C 	42 	C2 	:i 	44 	CO 	04 	04 	 -94 

0 C C 	02 	C 	C 	 C 	. 4 	C 	02 	C 	02 

9 C C 	C 	62 	02 	44 	04 	44 	-- 	04 	DO 	C 

14 C C 	C 	C 	- 	.4 	C 	06 	 44 	.o 	06 

1 1 (__'  

12 C C 	C 	C 	 04 	-94 	04 	04 	4 	 C 

130 

	

C :- 	 .- 4 	 U 	 U U 	.JU 	J' 	U 

14 C C 	C 	C 	-DO 	94. 	04 	04 	42 	04 	C 	04 

15 C .ji 	C 	C 	C 	 J4  

16 C 01 	C 	C 	04 	DO 	34 	04 	C 	04 	C 	04 

17 C C 	C 	C 	92 	04- 	 02 	04 	44 	3' 	44. 

13 C C 	C 	C 	-- 	64 	04 	02 	04 	04 	04. 

19 C C 	C 	C 	O 	0-1 	-9.4 	01 	u2 	4 	C 	C 

23 C 0 	02 	C 	04 	44 	1.4 	04. 	-DO 	04 	C 

21 C 01 	C 	C 04- 
') 	) C (_ 	 I 	- C 	 .:- 	 , 	- 	- 	U-. 	J' 

23 o2 C 	 C 	 O 	02 	:3 	, 	44 

2402 C 	C 	C 	4zj. 	4 	34 	04 	 92 	01 	C 

25 32 02 	C 	02 	04 	04 	-94 	:44 	94 	94. 	44. 	44 

26 02 C 	C 	94 	04 	04 	34 	04 	32 	u4 	04. 	C 
27 02 C 	- 	C 	u 	34 	0-1 	02 	04 	0-1 	0-1 	C 

20 02 01 	-- 	C04 	0-1 	0-1 	-34 	C 	44 	06 	04 

29 02 C 	C 	04 	04 	C 	04 	04 	34 	04 
I,  

34 32 C 	C 	04 	04 	04 	42 	 fli 	34 	34 

31 .2 . 	C 	 02 	 01 	C 	 04 	 43 

C - Calm 
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ApD: 2ndix I 
TAr3LE 1DC13WIN3 VELOCITY 

AT 

DATA 

OTTAYAM 

PROM 1ST JANUARY 

TIME - .17301ST 

1906 to DECEMEER 1936 

(1i4pu) 

DATE JAN PEE MAR 	APP NAY JUN JULY 	AUG 	SEP OCT NOV DCC 

1 U 04 04 oC 

2 .4 .2 ..) '. 04 04 04 

3 01 04 02 U a U 0 'I , 04 04 06 04 

O .. Cl UC 04 04 CM CD 01  

1 U u- La a' U ' '-...,  
U' 0± 

6 36 31 4 04 04 04 04 04 04 4 06 

7 34 02 CD 04 13 04 04 04 Ci 04 04 04 

3 04 01 04 04 0-1 04 04 04 04- 04 04 04 

9 03 02 04 a 4 34 04 04 04 04 04 04 

10 C 02 04 04 04 04 32 10 04 04 04 04 

11 04 02 04 02 103 04. Cl 06 04 04 04 04 

12 04 04 04 04 04 04 04 04 04 04 04 06 

13 04 02 04 02 01 02 36 04 04 04 04 04 

a l ' a U '1 Ua 1 C' A 1 U A a- U A I U /1 U .1 a 

15 02 02 04 04 04 06 34 00 04 04. 04 

16 04 02 04 04 34 04 04 04 04 - 06 04 

17 04 02 04 04 02 04. 04 34 04 04 04 04 

10 01 02 31 34 04 06 02 04 04 04 04 04 

19 04 02 34 36 34 03 34 36 04 04 34 04 

20 04 01Cl 04 04 04 04 3 04 u   04 .04 

21 04 04 06 04 34 04 04 04 0 UI 34 04 

22 04 02 DI 04 04 04 04 04 04 04 04 04 

23 04 02 04 01 04 06 04 04 04 04 04 

26 04 02 04 04 04 04 00 3 01 DI 04 04 

25 04 02... 04 04 04 06 31 32 02 06 04 

26 02 02 04 06 00 04 04 Cl -- 04 04 34 

.27 0i 02 04. 06 04 06 04 34 04 04 06 -- 

20 34 02 34 02 04 a2 04 04 Dl 04 04 04 

29 04 cM 04 34 04 04 04. 04 04 04 10 

31 04 0434 04 04 04 04 04 34 04 04 

31 04 - 04 04 CI 04 34 04 

s/l0ii. 	
C - Calm 
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0 36 

c C 

•.1 31 

C C 

C 12 

00 

C 

C04 

C 

02 

04 

34 

.AT4 04 

02 04 

02 04 
N 

DI 04 

C. 0 

04 02 

04 C 

C04 04 

4 04 

04 (j 

CI 06 

CC 04 

0 4 

04 04 

Cl 04 

04 04 

34 04 

TAIOL2 1,170.1.3 WIND VELOCITY DATA 
Ap33nJix I 

DAT: JAOJ 

1 .2 

3, .1 

5 61 

7 

9 

0 

C 

02 2 
C' 

34 

11 31 01 
12 C C 
13 4 04 02 
11 04 04 C 
15 04 04 C 
16 02 01 04 
17 04 04 02 

. I 
19 C 01 04 

20 C 04 04 
21 04 14 
22 C 04 uo 
23 P0 04 Q4 
24 0 0 4 
25 ç. 04 
26 P.. o4 
27 :34 34 C 
20 04 04 02 
29 04 0.4 
36 :4 P3 
31 --- 04 

C 

Dl 

34 

04 

04 

04 

94 

04 

C 

C 
04 0 r43 04 

04 04 01 .5 04 

16 04 -- 	04 

4 	 34 C 

(J4 	c1 	04 

04 04 04 C1 04 

04 04 QI 04 94 

04 	c 1. 

-- 04 04 

C 	4 

02 

C C 

]EE MAR A.R NAY JUN 

. 

04 
1 

04 

03 

04 

04 

. 

01 

JULY AUG SE 

04 C 04 

C C 
31 36 C 
o: C 34 
11 C C 

C C 
00 C C 

I 

04 C C 
... 

04 C C 
00 04 C 
04 

04 94 04 
04 04 C 
04 C 94 
04 04 C 

-z 

04 C 06 
04 01 04 
04 C C 

j 4 04 . C 

04 

C 

34 

C 

C 

04 

C 

02 

C 

C 

C 

EROi4 1ST JANUARY 190 to DECEiv1BEP. 1937 
AT KOTTAYAM (K1spH) TIME 	003 3CIST 

 OCT NOV DEC 

D
at

a
  N

o
t  

A
va

il
a

b
le

  

C Calm 
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- 46 - - 

Appendix i 
TZOLO NO.13 WIND V,,,"LOCITY DATA FROM 1ST JiUU-RY 1937 to DECEMBER 1,307 

AT KOTTAYAM (KMPH) TIME - 17301ST 

DATE JAN FEB M)R AJAR. MAY JUN JULY AUG SEP OCT NOV DEC 
- 

1.1 	 "i 	n 	i  U 	L) 	C 	Li .k 	 U 	U Lk 	U Li 

2 	li 	'i. 	4 	ol 	01 	04 	06 	0 	06 
3 	4 	ue 	U6 	U 	u It 	 6 	01 	u4 

4 	4 4 04 06 01 04 04 04 C 04 

5 31 04 41 14 04 04 04 04 04 04 

"7 
I 

O ['ti 
Li Li 

'1 
•JLi 

Li 

'C 
tJLi 

L 

ti U'.r 
''A 

U'. 

LI U  

('A 
tJ'k 

Li '  
J'. 

uk 

''A 
tJ'-± 

' fr 

UC 

tA 

U 
L.)U

'1  

C 

LI
A 

9 04 04 04 04 04 04 04 04 04 

10 Cl 01 04 04 04 04 04 04 04 04 

11 04 04 04 04 00 04 04 04 04 04 

12 04 04 .04 04 04 -- 04 04 04 04 
13 04 u U 04 o 04 4 04 04 04 
14 04 0 C 04 06 06 01 04 04 04 

* 15 04 04 . 	04 04 06 01 04 04 01 04 
16 CI 01 0414 36 04 04 04 00 04 
17 04 04 34 04 06 04 04 01 04 06 
10 04 04 DI 04 04 04 04 04 04 04 

19 04 04 04 04 04 0/1 ')1 0 el 11 

2\ U ULi L)1  3  
A..' 
UC ' 01  1.1 ' 

LJU t_f.1 ux Uk •" U' n 

21 04 04 04 00 04 06 04 44 02 04 
22 04 04 04 Cl 04 04 04 04 04 C 
23 04 04 4 04 0.1 04 04 34 04 04 
24 00 04 04 04 06 04 04 04 -- 04 
25 ' ULi 1 Ox ' US '/ 'JU " j6 •1 [AU Li' 

• 26 04 04 o4 04 04 04 04 04 04 04 
27 J ± J 1U [ n  0  ''j ± LJU 
20 L 11 U Li 

 Li"  L U 
 ± 04 0 1i  

29 0 0.1 u 4 u4 04 U"k (.)'k u4 
30 04 04 04 04 04 04 04 04 04 
31 04 04 06 34 04 04 

-  --- -- --- - - --- -- - 

C - Cairn 
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T3 

flCiix 	I 

30104 WIN3 VOLOCITY 

AT 

3JAT1 

ICTJT 

FROfl .1ST JANUARY 1902 to J4CEM'02R 1942. 

(I(MPH) 	T IML 	3uIST CAL 

DAIE J3 FEB MAR. APR III TON JULY AUG SEP OCT NOV D:C 

1 12 6 6 .6 35 C 06 - .6 u4 06 o4 00 

2 12 03 46 06 06 04 C 30 04 04 04 12 

3 16 00 6 06 00 10 06 CS 04 04 10 

06 06 06 03 34 06 31 C 6 03 12 06 
r - J5 06 U . 6 C . 0' JL 6 2. C 

c ) i 33 U U 
.C) n,( (. . 

7 10 04 06 C 06 10 04 04 36 44 1 12 

8 10 06 08 06 36 10 04 06 03 02 13 J 3 

9 14 06 03 06 00 34 06 06 06 06 05 48 

10 06 06 06 03 04 06 01 C C .0 06 10 

11 14 10 6 06 14 12 C C 00 00 b 
12 38 04 12 04 06 06 1. C C Q c08 

13 00 06 06 08 06 46 30 10 12 0. .6 06 

14 06 06 C 06 06 06 4: US 01 06 12 

15 12 36 06 05 C 069 C 06 06 uS 10 

16 06 16 06 04 06 34 34 04 34 34 06 12 

17 06 08 C 04 06 1j 10 08 uS 0 04 06 

10 12 06 46 15 C 5 02 06 L1 J,  I- 05 10 

19 0(3 06 06 36 C u0 12 06 04 66 12 10 

.24 14 06 15 00 C 10 12 04 06 06 06 08 

21 03 06 C C 04 lu 1.. C 06 ul 06 12 

22 12 08 06 06 C 06 12 C Cl 46 06 10 

23 00 06 10 C Cl C C 06 06 46 06 12 

24 00 4(3 uS 06 Dl 1j ul C C 14) 36. .. 

25 12 06 05 13 C C UI 06 ul o6 06 12 

26 04 00 06 06 04 06 0 13 44 46 06 44 

27 04 30 00 08 C 00 06 06 06 16 06 10 

20 14 03 C 30 16 04 0 04 06 00 00 12 

29 05 45 05 34 12 CO 08 uC 0.1 (46 06 

30 00 04 06 04 40 0 06 04 00 12 

31 uS .)4 06 03 10 10 

C Calm 

S 
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Appendix I 

TABLE 

DD 

001.4 WIED VELOCITY :.OTA FROM 1ST JAJARy 1902 to D030fIBER 132 
3T CALICUT 	(Kr'IPI-T). TIiE 	173815T 	- 

U U 	F 2 	A 	Fi 	 N 	YJL 	,U'-' 	OCT 	NJ-DEC 

1 1 12, 23 2o 23 1412 00 12 12 
2 10 1& 2u 24 13 14 11 12 1 16 0 14 
3 10 1 16 16 14 06 10 uo 14 1204 10 
4 13 13 10 24 12 20 12 00 12 10 12 00 
5 6 10 2 24 10 24 1 18 12 08 12 00 
6 10 12 2, 20 16 12 06 86 14 12 08 00 
7 10 16 12 14 24 20 10 16 10 06 02 10 
3 12 23 22 23 18 2 10 13 10 06 14 00 

1 10 ±0 11 0' i ±0 33 ±0 IL i 1. ±0 ( 30 f JO 1Q 

10 ,  10 16 12 16 18 14 u  08 12 08 14 10 
.11 10 16 14 13 10 16 C 03 1 10 12 08 
12 03 14 13 14 10 12 C 06 12 10 14 08 
13 1. 24 2 12 lu 14 1u 1k 1 00 16 lU 

14 12 10 12 10 23 24 06 10 00 14 10 
15 lo 14 13 12 12 13 12 10 12 10 10 
16 1 33 22 18 .03 13 10 12 10 12 10 38. 
17 12 10 11- 12 12 C 13 10 10 04 10 10 
10 10 14 10 13 12 12 i12 Ok 10 06 10 C 
19 1.) 10 20 14 14 10 12 38 12 08 10 14 
20 16 10 24 16 2u 12 04 13 06 10 10 10 
21 10 12 12 14 18 20 u3 06 30 08 12 08 
22 12 14 23 20 12 u6 10 06 10 06 10 08 
23 12 24 18 14 10 13 18 04 14 10 10 06 
24 lu 14 10 20 36 03 12 00 20 00 10 12 
25 14 12 14 24 1 20 10 06 00 12 08 10 
26 12 .12 26 22 12 08 06 14 10 00 10 12 
27 	. 12 14 10 24 00 00 06 06 12 08 14 10 
20 LU 10 14 20 10 20 04 12 16 08 1.) 10 
29 12 14 10 JO 20 06 14 10 08 10 12 
33 10 12 13 10 12 04 12 12 10 14 12 
31 1 23 12 14 10 14 1OL 

C Calm 
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Append-ix I 
TAI3LE NO 1 4 

- 
DATE 	JAN 

WIND VELOCITY DATA FROI'i 

AT CALICUT (14MPH) 

P49 	NAR 	11 . 	NAY 	JUN 

1ST JANUARY 1903 

01141 OC3OIST 

JULY 	ALG 	SEP 

to DECEMBER 	903 

OCT 	NOV 	DEC 

1 12 22 C 12 1 :j1 02 as 06 0   10 

44 u 1 06 14 16 06 12 01 34 C 10 

3 lU 10 06 06 06 1.2 0 04 06 C 06 04 

4 46 36 00 01 C 00 12 CO 051 .00 00 02 

5 46 06 34 14 10 46 . 2 04 06 06 01 

5 12 16 14 03 12 u6 013 04 Ci 06 

7 10 04 00 0 06 06 10 .6 06 C 08 

0 12 C 06 C oS 04 02 04 06 46 06 12 

9 00 Cl 04 06 04 06 C uS 02 C 12 04 

10 00 06 00 10 06 13 C 02 02 C 12 06 

11 12 00 04 04 12 01 06 10 38 13 u2 03 

12 08 44 00 08 03 15 00 06 02 08 12 04 

13 08 06 04 C 10 C 00 18 06 00 03, 06 

14 08. 06 04 06 22 06 C 04 11 04 34 07 

1 .  00 00 06 04 32 35 01 00 C 04 10 04 

16 10 36 01 06 C 06 040 34 04 03 04 

17 10 40 00 38 04 02 C u6 02 C 12 04 

15 0806 3.1 0205 06 06 C Cl 02 30 08 

19 10 06 02 36 C C 01 04- 02 C 0301 

20 36 C 02 02 C C ii 02 03 36 06 06 

21 100234 06 013 04 01 .42 03 C 06 08 

22 10 01 10 C 04 12 06 36 C 02 08 12 

23 06 C 04 06 04 34 10 04 01. 06 03 04 

24 6 00 04 00 10 01 42 C 00 06 00 C 

25 12 Di 45 12 04 21 06 06 06 32 04 12 

26 u6 01,  3,  16 04 12 4 C 02 0 00 0' 0 

27 1 00 06 04 01 28 04 C 04 06 06 98 

20 46 10 36 uS 06 14 0 46 04 C 02 C 

29 06 40 04 C 20 01 C C 04 04 06 

30 06 06 04 (J6 14 36 04 C 013 94 36 

31 06 06  10 06 C C . 00 

C Cairn 



Ap;...01x 	I 
TAL3LE NtJ1, W --L; 

Ai 

VLOCITY 

CALICUT 

-z 	50 	z- 

OATh FROi 1ST JANUORY 

(iipi) 	TIlIE 

1903 

17-301sT 

to D6CEM1ER 

DATE 0.21 APR t• JLIO J-ULY AUG SEP OCT NOV DEC 

1 '8 15 28 20 16 36 10 06 16 12 05 03 
2 lo 20 20 16 24 2... 06 06 12 08 04 10 
3 12 l 28 14 16 11 16 06 06 20 06 06 

11 12 20 11 16 20 16 14 06 12 08 04 
J. 5 2u 24 20 1.. 10 16 20 .38 14 10 14 
10 16 2..,. 10 12 14 14 0 16 30 Ill. 12 

7 12 10 21 24 24 12 22 10 20 00 12 12 
8 10 22 20 16 22 14 14 10 10 10 00 12 
9 12 14 20 2u 22 10 64 12 12 16 11 14 

10 14 13 23 24 18 14 66 36 06 10 00 16 
11 14 12 21 10 20 20 10 16 28 22 14 16 
12 12 06 24 24 20 C uG 10 12 10 00 13 
13 12 13 16 20 26 4 06 06 10 20 12. 12 
14 12 1: 24 14 20 04 04 18 10 10 10 14 
15 12 20 22 12 24 56 08 06 C 18 08 08 
16 12 14 16 28 10 03 20 18 23 16 13 08 
17 1/4 16 16 26 16 1 02 10 u  US 12 12 
13 lu 24 11 24 14 12 06 20 14 10 12 18 
19 11 11 16 12 4 C C 06 03 12 38 12 10 

10 22 11 16 16 30 20 03 66 10 166 04 
21 12 14 24 20 14 22 C 32 14 08 06 08 
22 14 16 22 12 10 30 13 00 06 12 06 04 
23 12 12 24 16 22 C14 10 12 10 12 05 
24 14 16 12 32 18 10 34 10 00 08 00 18 
25 23 16 14 12 20 24 1 38 24 00 14 16 
26 14 14 24 20 11 26 10 12 12 1 Do 14 
27 1. 18 16 16 12 24 10 12 08 03 68 20 
28 20 24 16 24 20 22 11 12 10 06 06 10 
29 21-1,  14 10 12 26 14 12 14 20 10 16 
36 16 20 28 20 1/ 10 08 16 06 10 
31 16 14 18 12 11 06 . 23 

C Cairn 

1303 
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Apoond.ix I 

TAELN NO .1. 4 WIND VELOCITY DATA FROi 

ATCALICUT 	(<31PH) 
1ST JANUARY 1904 

TIME 	003 01ST 
to DoCNjvOJEO 

1ti•1Th 7' 	T 
_J_ i jjiA9. APR NDY Jul JUDY AUG SEP OCT NOV DEC 

1 04 6 06 oO 12 12 C Jo 00 00 

2 04 uS 14 C 00 13 20 01 C C 04 10 

3 00 13 02 1.. 34 12 C C C 04 C 

4 14 04 1 C 04 04 06 34 04 

5 35 40 06 C 04 34 04 01 C 04 

6 JO uS 11 C C C 04 06 03 10 

7 4 uS 02 u2 2u 16 36 i3 11 06 04 

0 04 34 46 06 04 06 02 06 04 16 04 06 

9 uI 4 36 02 C C 36 02 00 06 06 

1006 3 34 04 02 06 04 06 00 00 04 

11 30 06 1ui 02 01 02 CO 10 06 06 08 

12 ND 04 111 00 00 04 16 05 30 04 34 10 

13 04 04 04 C 04 04 C 02 10 04 00 10 

14 12 06 ND 00 02 14 10 10 C 06 04 04 

15 04 04 uS 06 06 16 02 36 04 04 06 06 

16 02 06 04 04 06 06 03 00 C 06 00 06 

17 02 04 04 U'I uI 04- C 10 06 J4 020 00 
10 02 .16 04 04 0 13 20 06 uS 36 00 06 

19 36 ND ND 06 2 1J 06 C 02 04- 08 

23 00 00 36 04 34 02j 34 C 04 03 C 06 

21 04 36 00 06 C CO ND 33 C. ND 30 10 

22 02 04 06 04 C C 04 C 00 02 02 00 

23 36 03 04 04 04 04 06 C 10 02 30 04 

24 ND 04 00 ND 06 C 02 C 06 02 C 04 

25 u  35 06 C C 34 04 36 04 CC Cu 

20 03 ND 04 0-! 14 04 C JO oN! C 04 04 

27 34 114 04 04 14 02 01 C 01 30 04 04 

22 ui ND Ou 05 02 uO 02 04 C 04 05 0u 



- 
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T 
• A-pncUx I 

uL NO.1. ill D VELOCITY 

FED 	NAA 

T 

AT CALICTJT 

C Oi 

(IKivIPH) 

1ST J 

TIMO 

UUL 

iL 

173IST 

1 	tp DEC2!-i3E?',1 

SP 	OCT 	NOV 	16C 
JJATH 	JLN APR MAY JUN AUG 

1 10' 20 06 1 10 1j 03 03 	10 10 10 
2 14 10 20. 20 14 22 20 65 04 	06 10 
3 16 12 14 20 12 C C 10 05 	03 14 14 
4 14 10 04 20 14 04 03 00 02 	04 96 12 
5 10 10 1 4116 64 16 06 06 	14 0 1I 6 12 16 12 16 20 05 06 16 03 	20 00 96 
7 1 10 21 16 10 10 14 0903 14 14 03 
0 12 1') 03 20 10 64 00 05 10 	10 06 03 
9 10 20 1 20 14 12 16 06 00 	12 14 10 

10 12 2 09 06 10 04 20 06. 10 	03 03 10 
11 12 14 24 14 14 03 20 00 10 	C 12 06 
12 06lu 14 38 2,:--) 04 10 64 10 	28 10 10 
13 06 12 14 12 24 12 06 03 J.":20 06 04 
14 12 2 2 20 1 2 1 
15 05 20 22 06 242 24 04 14 10 	11 C 12 
16 10 2u 16 05 20 10 06 20 10 	19 20 12 
17 16 20 14 10 16 C 20 04 10 	10 00 14 
16 12 10 13 14 14 12 14 00 10 	00 00 10 
19 lo 14 14 20 1i 04 28 06 05 	13 12 10 
20 12 10 13 1) lu2 12 13 03 	00 03 10 
21 10 12 12 11 14 04 06 03 10 	06 10 03 
22 08 12 1400 20 10 36 33 12 	06 04 14 
23 14 16 1314 14 lo 14 12 u'4 	1 04 12 
20 10 14 24 00 20 02 1 12 14 	12 14 10 
25 12 10 16 12 14 00 u8 10 10 	30 65 14 
26 06 10 16 20 26 00 10 06 14 	10 12 10 
27 26 13 20 14 10 00 00 12 02 	00 13 14 
20 10 10 10 20 14 uO 03 23 36 	C 19 14 
29 :6 12 23 08 04 12 C 04 06 	1) 35 14 
30 03 1224 20 10 00 50 12 	12 06 05 
C3 1 64 20 20 12 20 13 14 

C - Calm 
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Apendix I 

TJDJL..: NO.leO WIND V;'LOCITY,,;ift 	1ST JANUARy 1935 to DECEMBER 1905 
AT Ci-LICUT (IMPH) TIME 	00 301ST 

DATE JAJ 	AJJ AA iiAY JUN JULY AUG 50? OCT NOV DEC 

1 	 O 	 C 	U 	i2 
2 	 0: 03 10 10 C C 	0 C2 03 :2 C 

3 1 0 C C 36 C C C C 08 04 C 

33 04 34 JO 12 04 C C 02 06 04 C 
5 00 00 02 04 uO 24 04 10 04 06 	38 
3 	 :3 	03 10 06 C 06 04 00 Oo 06 

7 C 00 0304 36 02.06 06 C 06 C c 
8 04 02 04 06 C 0 04 06 04 C C 34 

9 02 04 05 34 36 C 06 02 02 C 38 04 
10 c:. .36 04 08 C C 04 12 02 02 04 06 

11 06 02 06 C C 02 C C 02 C C 02 
12 02 03 02 .34 C 06 C 05 04 C 04 04 

13 12 03 00 04 C 06 C 04 02 C 02 06 

14 14 06 04 00 06 C 04 C C C 06 C 

15 08 04 06 C C C 36 C C 06 03 04 

16 06 04 02 06 C 12 33 02 32 36 05 C 
17 06 02 00 13 u4 04 C C 03 06 02 04 

10 0i C C03 06 00 0 06 05 04 C 02 
19 	•.. 	32 	04 	u2 	02 	0 	02 	:4 	02 	6 	0. 	04 
20 04 36 C 34 C C 35 C 04 00 C 06 
21 34 04 uO 36 12 C 14 4 02 00 08 12 

I 	
r 	I ± 	C 	u± 	. 

±3 
23 00 06 :j4 .32 08 C C 04 02 04 08 06 

24 081303 C 06 C uOC 04 06 C 03 06 

25 08 '34 C C 06 13 06 C 3.6 08 a 04 
25 uC 04 02 12 C 04 C 02 3d 03 02 06 

27 04 06 C 04 04 C C 08 10 04 02 04 

28 04 04 02 06 04 06 03 C 02 06 04 10- 
49 36 	04 C C C 02 .0 06 03 C 06 
30 02 	04 03 08 C 04 02 C 04 05 06 
31 	00 	04 	00 	04 	08 	04 	06 

C - Calm 
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Appendix I 
TABLE NO 1 . 4 WIND VLL0CITY DATA FROM 1ST JZ1U1RY 1935 to DE -2-MBE-p-, 1935 

AT CAL lOUT (INPH) TIME 	17301ST 

FEB MAR APP. MAY JUN JULY AUG SE  OCT NOV DEC 

I 

12 14 12 20 06 20 

10 20 10 13 00 05 

10 14 24 20 04 

4 00 lu 14 12 24 16 36 

	

3 	14 	16 	12 	12 	16 	06 	13 

	

4 	10 	12 	2 	11 	26 	06 	iD 

12 14 15 10 18 04 14 

0 06 14 10 20 12 10 03 

9 12 12 12 14 12 C 06 

10 13 14 23 24 ii 12 33 

11 12 14 06 10 10 0 38 

12 12 10 11 13 10 10 13 

	

13 	12 	14 	14 	16 	2D 	38 

	

iD 	14 	16 	10 	12 	12 	04 	:35 

15 16 26 16 14 11 06 C 

16 18 20 10 12 16 10 C 

17 03 16 16 14 10 20 98 

13 14 14 14 14 14 10 10 

19 A 10 04 16 20 06 12 04 

20 03 12 14 24 13 10 ul 

21 10 10 06 10 13 35 86 

22 12 12 10 14 20 14 C 

23 14 20 14 18 12 94 06 

24 36 12 14 14 11 00 C 

25 14 14 16 16 20 28 01 

26 00 13 06 22 C 0 06 

27 12 12 14 24 10 04 20 

12 13 20 10 WI 14 10 

	

29 	13 	14 14 C 29 00 

	

31 	13 	14 20 04 C 10 

	

31 	12 	14 	04 	10 

C •6 10 00 06 
1' 	Li U 	rç 	UO ro 	r•r L  

06 14 04 06 06 

20 	10 	06 	03 	04 

 ell 

12 08 04 02 14 

C UC 36 60 00 

06 00 06 C 

00 06 10 83 34 

12 00 10 06 04 

06 12 36 C 06 

06 20 16 16 04 

10 	10 	20 	12 	12 

10 10 08 14 10 

C 10 44 12 06 

02 10 12 14 06 

06 	10 	20 • 	06 	10 

06 12 00 00 12 

14 00 14 10 14 
- 	'( 	1 	(: 	1 L.r 	JJ 	£ 	O 

10 14 14 12 08 

11 CC 14 12 03 

06 1206 03 10 

19 03 08 12 08 

08 13 14 05 10 

06 04 12 06 08 

02 14 12 12 03 

00 02 14 06 06 

00 03 02 06 06 

06 10 08 C 00 

10 	06 	08 

t 
, LATE JAN 

16 

2 	11 

3 	20 

C - Cairn 
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TABLE N3 1 0 UIOJD V.JLOC Ill Y L)ATA FROM 1ST JANUA3Y 1936 to DECEMDER 1906 

AT CAL lOUT (PH) TIJU 	0330 1ST 
- 

D.l'TE JAN N3 11200 	oo 	U0Y 	OU JULY 	'JJ3 	321PT OCT 	NOV 	DEC 

Q3 1:.... 	C 	C 	06 Dl 	C 	1± 06 	03 	06 

&1 U CU U 	C 

6 	Cc NT 	C. 	ICI IJU 	G 

0 C 	6 	C 1 	 C .2 	36 

u6 .0 	NT 	03 	C 16 	03 	C CI I14 

6 36 L 10 	06 	33 	03 C 	120 	C C 	30 

7 03 126 	l 	C 	o6 CC 	10 	C oO 	12 	33 

8 35 13 03 	10 	10 	06 06 	36 	16 00 	36 	36 

9 118 33. 06 	2 	10 	33 C 	C C 	36 	06 

13 . 	02 uI 36 	33 	0 	05 C 	12 	C C 	36 	04 

11 32 08 06 	06 	12 	06 0 	C 	33 36 	C 	C 

12 UI 06 36. 	C 	08 	33 33 	C 	03 C 	30 	08 

13 02 38 03 	.33 	02 	.30 C 	.03 	C cc. 	04 

1 06 02 UO 	36 	031 	C C 	C 	C CC. 	C 	03 

15 C 02 UC 	08 	(36 	14 C 	0 	03 03 	06 	113 

16 06 03 06 	06 	u.l 	08 03 	031 	03 04 	06 	1J3 
17 36 06 06 	03 	10 	04 C 	03 	C C 	(36 	06 

I IT 03- 124 03 	06 	06 	36 C 	33 	04 0 	(33 	06': 

19 06 0(3 C 	06 	065 0, 	CI 	06 C 	'36 	04 

20 10 06 C 	04 	C 	C 11 	C 	uO C 	10 	08 

21 06 3 33 	(35 	06 	C C 	.03 	36 C 	08 	C 

22 00 06 33 	06 	36 	C C 	04 	00 .12 	06 	08 

23 10 13 0(3 	C 	3 	12 uO 	.3 	C 2 	36 	36 

20 00 00 C 	C 	06 	C C 	C 	C 30 	10 	06 

25 '30 1 k ui 	. 	C 	12 	C C 	36 	C C 	06 	06 

26 00 C 06 	03 	08 	02 C 	C 	C 00 	01 	03 

27 10 3i 34 	C 	06 	C C 	08 	06 C 	04 	04 

28 36 U3 u 	C 	08 	12 0 	OC 	C C 	00 	03 

29 03 08 	10 	06 	04 C 	C 	08 06 	06 	0-- 

3,.-) 06 

3

30 Q 	C 	18 	C 36 	06 	10 04 	34 	06 

31 02 04 	06 C 	04 (34 	06 

C - Calm 



p. ! \OV iDC 

10 

	

12 	16 	00 

13 60 16 

13 06 12 

26 28 00 

13 14 

	

'12 	10 	14 

12 06 33 

11 14 12 

10 12 

	

133 	6 	14 

16 10 12 

	

16 	16 	36 

	

02 	1o, 	12 

	

liD 	111 	11 

	

46 	11. 

13 10 13 

U 

	

00 	1. 	1C 

C 

C 36 U3 
24 16 00 

	

12 	.131. 	34 

	

.13 	12 	12 

	

12 	11 
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Apponllix I 

T 7-, -'L:-2I NO 1 .lWilflO VELOCITY AT5 FROM 1ST JANUY 1906 to DECEMLIER I 

DA11 • OCTY 

AT CALICUT 

- 

(}(MPH) TIME - 17301ST 

'r UL ---- u -'--i 

1 1 15 1 14- Ii 12 .43.40 

2 -' 12 10 113 40 22 21 14 1: 

3 1.. 12 26 lo 132 ol 14 14 1 
0 L 12 22 13 10 10 1 iLl 10 

5 1, 12 16 12 14 10 '.4 -6 23 

6 4:6 12 15; 16 1.. 14 13 12 10 

7 66 16 1.. 2. 14 .1.4 .16 C .5 

0 13 1. 14 11 22 .4 06 16 13 

9 13 16 14 10 24 20 14 416 03 

1.1.. 33 16 14 16 10 20 06 10 46 

11 11 13 1- 22 16 13  

12 6 13 133 13 14 22 12 12 

13 .0 22 15 12 14 14: 2 12 11 

11 20 20 13 14 16 4141 46 .14 13 

15 12 16 22 21 141 14 10 .6 

16 12 16 13 10 1 .5 16 uO 12 

17 :3 22 1 22 10 6 1 11 . 

13 10 10 22 16 12 12 16 14 111 

19 4103, 12 10 113 16 C 14 12 12 

21 113 16 2. 22 c C 24 12 16 

21 14 10 22 2.. 16 1: 4 12 14 

22 14 13 23 16 12 U6 12 21 12 

23 10 10 14 10 133 0 4 12 12 

2 U " U U ' U' .- U ..,,- 
 12U. 

25 14 11 15 14 16 141 .3.: 10 16 

26 12 24 12 14 1.2 oO 12 14 ,:L 	- 

27 12 14 2. 12 14 26 1, 40 13 

• 20 10 10 20 12 12 12 U6 06 12 

29 14 16 12 12 i4 12 14 10 

31. 12 13 12 20' 10 14 	. 111 

31 12 22 10 16 10 

C 
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Appendix I 

TAI3LU NO 1 

hATE 	JAN 

5 WINU VILOCITY DATA 

All PUNALUR 

FROM 1ST JANUARY 

(i(MPH) 	TIME 	173: 

JUN 	JULY 	AUG 

1904 to DECE 126 

DEC 

1ST 

SEP 	OCT NOV AGA MAY 

1 C C :2 .2 .2 :2 2 02 24 

2 C 2 C 2 .2 0 22 2 .2 .2 C 

3 C C. C C C J22 .2 2 02 .12 u4 

C C C C C 2 2 .1/ :2 Dl 12 C 

5 C :2 2 C C 2 C .2 ..2 .2 :12 JU 

C C C C 2 :2  

7 C C C C C 12 .6 2 .2  

0 22 C C . 	02 C C C 2 22 ..2 12 24 

9 C C C C 22 .2 C I .2 22 02 02 

1. C C .22 2 02 'u2 C 2 22 112 02 32. 

11 02 C 02 C C C C 2 ...2 2 :2 02 

12 C C C C 02 u2 C 0/' 22 02 22 u4 

13 C C C u2 02 02 22 32 02 02 02 

./l - o ... 0  ' 
1x U 

A.  L. C ¼.... -.. '... ,..) 	. 

15 2 C C 22 22 :2 C 02 02 02 2.04 

16 02 :12 C C :2 C C 2 u2 2 .02 02 

17 C 02 C C C u2 C .12 22 2 .2 22 

10 :12 :2 C C C 02 02 62 02 02 02 04 

19 C 22 C C C C C 22 .12 ...2 02 04 

22 C C C 02-- C C u2 :2 2 , 	02 62 , 04 

21 C C C 02 02 C C 12 02 u2 92 04 

22 :52 C 2 02 C C 2- 2 2 02 12 22 04 

23 '12 C 52 C 22 C .12 12 12 02 (22 02 

22. CD C C C 12 22 .2 32 12 02 02 02 

25 C C C 02 2 C 02 .12 2 02 02 02 

26 :2 :2 C C C C 2o 02 02 02 02 02 

27 C c 22 22 C .2 02 12 32 22 02 

20 C C C 22 C C L2 02 22 02 02 04 

29 22 o C 02 C C .:2 o2 02 22 .52 02 

30 C C 22 .32 C' .2 02 02 02 02 94 

31 02 C :2 22 32 A 02 

C Cairn 



.3ppendix I 

0L0 NO.1.5 UIUN VILOCITY TILTLI FRO•i 1ST JANUZRY 1985 to DEC6i1o.84 1935 

UNALUR (KJ'1Pri) TIKE -  17331ST 

DATS JAN FEB iiAP. APR 1'1TY JUN JULY AUG SEP oc:r NOV JUEC 

04 	06 	04 	0,1 

'JU 	'3 

ni 	' LJ'  

UU 	•J' 

3 	u2 	C 	04 	vi.', 	03 	0-'- 1 

	

06 	04 	I 	 34 	01 	34 	'34 	04 	31 	C 

	

06 04 31 C 6 04 31 34 	04 02 C 

	

04 	34 	04 	34 	'34 	.:. 	04 	II 	UI 	C 	C 

	

02 02 01 u4 04 04 04 	31 04 01 '04 C 

	

04 	04 	01 	04 	04 	3. 	34 	0 1 	ul 	04 	31 	C 

	

04 	04 	04 	0 	U-I 	3-1 	01 	04 	04 	01 	Qi 	C 

CI 01 01 31 04 *3 	04 	34 C 

32 04 04 02 04 64 	32 	31 01 02 

U' 	3/3 	34 	04 	04 	01 	'34 	0-1 	3206 	C 	01 

	

:3. 04 04 04 01 04 04 	04 01 02 'c 

	

02 	04 	0404 	0/1 	0-1 	04 	0-1 	04 	02 	C 

02 02 34 01 04 04 'II ul 04 04 C C 

	

02 	04 	SJ•1 	 01 	04 	'34 	34 	'33 	04 	31 	02 	C 

C 

	

n2 	u2 el 	C 

DU 	n 	uU 	JU 	 3'.i- 	U 	 .,,". 	C 
''1 	''/1 	'-' 	H" 	 .', 	1'') C'- 	'3 	U- 	C 	'• 	, 	n 

	

nA 	31 	04 	uI 	04 	:4 	..1 	04 	C 	C 

	

2 	'4 	04 	'31 	0/3 	04 	01 	04 	04 	04 	06 	C 

32 34 04 04 04 04 34 34 04 -34 C 

	

25 04 04 64 04 ul 3/3 '3/3 	 04 34 04 04 
'a 26 	02 34 04 04 04 04 04 u2 0-1 36 C C 

27 	/ 	i4 	(- 	 U 	J'"  	 C 	C 

23 	.2 	n4 	u 	u4 	04 	(j 	u4 	02 	i2 	Q: 	C 

29 	u2 	34 	04 	34 	04 	3: 	32 	32 	0'l 	C 	04 

33. 	04 	3-1 	0-3 	02 	02 	04 	C 	04 

31 	 34 	04 	04 	02 	04 	C 

55  

0 

7 

C) 

10 

11 

12 

14 

15 

16 

17 

I() 
1) -  

1 

2. 

21 

22 

23 

2 4 

C Calm 
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TABL 	 \zLOcI42Y 	pO1 1ST JANUARY 1900 to DECEM3IJ 1004 

AT PALGUAT (KMPH) TIM 	030IST 

- 

DAT 	J 	FLUI t0R AP< M.Y 	T13 JULY AUG SEi COT NOV NEC 

1 

2 

6 

5 

1 

9 

11 

12 

14 

15 

16 

oC 

0 

Ju 

0 

31 

00 

'1 

08 

33 

03 

3 03 

;3 

:3 

3 

) j3 

03 

u3 
o3 

03 

3 

03 

03 

33 

03 

03 

3 

3 

3 

3 

:3 

03 

03 

3 

33 
• 

U3 

3 

33 

03 

3 

C 

3 

o3 

03 

o3 

03 

)O 

08 

00 

L3 

0 

03 

3 

03 

.:3 

03 

o3 

:3 

3 

03 

03 

,3 

o3 
, 03 

03 

03o 

3 

03 

03 

:)3 

03 

3 

:3 

03 

3 

03 

3 

33 

03 

3 

3 

3 

3 

03 

i3 

.3 

10 

10 

3 

3 

13 

3 

03 

Ju 

: 

03 

03 

03 

13 

13 

03 

:3 

3 

3 

3 

'0 

:3 

03 

3 

03 03 

3 

03 

03 

3 

o3 

uO 
, )3 

3 

03 

C 

03 

33 

33 

I 

C 

:3 

03 

3 

03 

.3 

3 

.3 

3 

3 

13 

03  

3 

0; 

: 

C 

33 

04 

ct 

(Ii 

~j3 	00 

23 	3 

25 

4 

C * Cairn 
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Appendix I 

TA3LL dO. 1 • 6 -WIND VLLOC ITY IDATA FROM 1ST JANUARY 1964 to DECEMBER 1904 

• AT PALGH1T (IKMPH) TIME 	1:7301ST 

t 	DATE JAW FEP R APR OILY 3150 JULY AUG -SEP OCT NOV 

1 (3 . U " 3..) r (3 U 0 

23 I 3 
c, 

.3(3 
( 	C. 9(3 (3 9 ,3 uo Jo U 

3 
D  • . .3 .c ' 6 r' 3 3 08 03 03 

,:.. 03 ...3 03 03 03 03 03 08 08 C 03 
' D .0 o (33 .3 (33 O3 (3 (33 IL) 33) 3L 

6 03 03 33 63 33 66 03 3.3 08 03 C 

7 83 03 03 03 00 66 36 03 00 C 33 

C) ' 3rD (D ''0 ') rD ') 00 ("C) 0' 93 93 (33 3)3 0(3 93 03 33 (3(3 Uo 

9 03 60 u3 03 04 C 03 3 06 08 C 

10 03 u3 03 03 10 33 00 08 08 08 C 

11 ,3 03 30 03 63 C 03 03 08 03 C 

12 03 33 63 03 00 03 03 03 33. 08 .33 

13 02 03 30 03 00 03 CC :06 08 63 03 

14 03 03 03 03 00 03 03 03 033 03 

15 03 03 03 03 03 03 03 333 00 03 C 

16 03 (33 03 33 03 30 63 08 68 03 03 

17 Q•3 03 33 03 CO 03 03 33 09 00 03 

03 03 03 C 33 63 03 03 06 U3 3(3 

03 33 C C 00 03 01 u3 3 06 03 

20 03 ,3 .3 .3.' DL 03 03 .3 00 03 C 

21 03 63 03 3 00 03 u3 33 63 03 

22 03 63 63 C 0....: 03 DL. .3 , 33 03 

23 03 03 03 03 34 00 33 Co 06 00 03 

24 '36 03 03 33 U• 33 3 3 36. 06 63 

25 (33 63 63 3 ,  9(3 3) 93 u 03 33 u3 

26 00 30 03 03 3 LU 3 63 .... 63 

27 00 93. 63 00 06 .63 .3 .33 03 03 

26 033 06 03 06 00 (33 .,.3 33 33 ,C 03 

29 03 03 uC 60 06 63 13 06. C 03 03 

30 03 03 00 03 33 03 63 0 C C 

31 CE. 03 '6, 03 6:3 (31 03 

C - Cairn 
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lip 

TII3L I 

HATE 

_L I 

00 1 WIOD 

:J 

VELOCITY DATIO P.OM 

	

.T POLGI-IAT 	(((MPH) 

!t:A 	22U( 	i'LY 	JUC 

1ST JINUARY 1905 

TLIE - 4030151 

0
. 

JULY 	;Jjc& 	SEP 

t03JECD-1L3Ei 	u115 

OCT 	NOV 	LEC 

1 Jfl HI I 02 06 J2 iG 02 10 J2 

2 2 . 6 06 0 3 .3 33 03 02 10 00 

3 6 02 36 00 16 00 10 06 

• 00 1. 02 u.. 02 oG 0 10 

5 6 . •2 02 11 34 31 .4 04 04 

(jO 2 o.1 02 00. .1 31 0 40 (11 

7 j6 C 10 u2 u2 :2 6 06 00 6 10 

A 2 12 05 ol 6 16 00 05 0 2 06 

9 6 u6 '5 1 22 04 11 :11 23 j3 03 

10 0 04 .•1 06 32 30 JOr 06 ' 2 10' 

11 06 30 13 06 06 00 10 06 A' 10 32 10 

12 :4 j •5 6 00 04 04 '6 24 02 30 

13 , 3 22 06 06 16 00 36 02 04 

14 iL oO uO 36 06 10 10 04 0. 33 02 02 

15 10 01 06 06 :2 '30 0 .2 06 02 04 

16 A. 06 00 06 00 uO 01 uS 01 00 02 03 

17 1, Al 01 06 32 fl 00 00 00 u2 13 

10 : co o ;6 00 13 1. j4 00 04 02 02 

. .' .- m 

j J 3 . U U H 3 . U U U H 

20 10 36 il 00 31 33 H.'. 00 32 '02 04 (13 

21 uL L 00 oO 36 36 Al 02 31 JO 02 10 

22 10 r• 03 J oO 32 06 .16 32 10 

23 (10 u6 10 00 36 06 04 06 02 32 00 

., ( . 	C . H 
C,  H u . H U 	'A 

± 
( 
U
" 

25 06 01 32 06 Al Al Al 11 H2 u2 02 00 

26 116 04 uO  Al 01' 02 02 06 lu 

27 12 J2 06 DL 36 HG 14 02 33 06 10 

20 06 02 c6 06 00 06 00 Al 12 06 06 30 

29 01' 00 . 	02 uJ u 31 06 04 10 00 33 

30 00 03 06 06 04 01 j   (13 30 30 10 

31 u 02 04 0.1 •J hO 10 

C - Calm 
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Yppendix I 

TABLE NO l.6 WIND VFLOCITY DATA FROM 1st JANUARY 1905 to iDCEM1DER 19J.5 

AT PALGHAT (KMPH) TIME :730 1ST' 
-- - - 
DATE  37-00 F,-,"D APR MAY JUN LTt.JLY AUG SEP OCT NOV 1900 

12 13 03 00 06 02 34 
20  r 

L1 u '± 
3 uC uu lu :2 13 30 06 2 36 .02 10 :3 
'1 36 04 10 04 30 06 06 54 04 02 02 06 
5 00 02 06 13 03 04 03 04 04 02 02 
6 31 u2 1: 34 j:, u.. :6 10 uS u' 

7 04 10 00 10 6 :2 12 uO 1  02 02 

3 04 0 04 30 04 34 06 13 04 04 02 02 
9 104.03 30 00 02 00 06 06 6 1 ',14 01 

1 ,' :C ' 	' (' , f • ", ''Th u u" c 
L C ,"( 

L 
.cTh 

 . uo 
12 :4 :0 00 :0 :6 36 06 00 04 02 '• 	04 
13 u4 6 uS 08 uS 001 06 -- 5 02 u2 04 

14 06 06 04 10 :5 10 04 CC 10 06 02 02 

15 05 04 04 1: 08 03 10 -- 10 05 04 04 

16 04 33 36 uS 06 06 Jk 10 uO :4 04 

17 34. 04 00 12 13 00 0i4 10 04 02 00 
10 34 04 14 uS 03 06 00 05 92 04 
19 13 06 04 13 06 30 10 05 34 04 02 04 
20 10 02 10 30 33 u4 13 30 3: 06 10 10. 
21 10 04 04 10 10 04 06 05 :5 05 02 00 
22 04 02 04 12 06 04 04 06 00 16 02 04 

23 34 32 00 06 :0 30 :6 15 04 02 02 06 

24 04 :4 12 ..0 13 04- :6 06 04 02 02 03 

25 04 :3 10 10 uS 35 00 u2 02 02 04 
26 34 :2 12 1:9 02 04 04 00 :4 .,;4 020 34 
2 r7 04 00 10 10 2 uS J5 :6 02 	. 02 08 
20 u2 02 12 	. 

,_-) 1: ( 	C-) u C uo uS ,' u3 . 	, j5 ', 2 r '3 0 

29 04 10 08 uO 10 05 10 6 02 02 08 

30 04 12 :0 08 32. 00 :3' 35 02 02 03 

31 04 04 34 12 10 02 08 

C - Calm 
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Appendix. I 

	

T0C 	1 6 

- 
•1:-'.':. 	T) 

	

Di1Ti5 	JAN 

1 	11 	C 

2 	10 	2 

1 

3 	lu: 

9 	06 	-- 
10 30 

	

11 	l 

	

12 	 12 

13 	03 	uU 

LI 

is 	62 	C 

16 	02 	02 

17 	1  ' 	L 3 

IL) 	J 

19 	06 	02 

20 	00 	36 

21 	04 	04 

22 	U 	
"( 

'U 	U 

23 	0 	30 

24 	 10 

25 	 09 

26 	-- 

27 	uO 	13 

23 	00 	06 

29 	30 

33 	03 

	

31 	62 

V1 L0CI 	DiT 
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ppon4i. I 
TAEL3 201.3 WI17 V2LOCITY N1T- FROM 1st .J221UAY 1916 to DECE1'J2R 1966 

7 1 1  PALGHAT (i<J'iPH) TIME — 17301ST 	  

12 R 1P9. 1LI 	JUN JULY 7UG SEP OCT NOV D'OC 

     

     

	

CC 	- 	0 	 .' 	 - •- 	j 	3 

3 :.  

1 	11 12 0 1 1' 33 10 '6- 02 A2 

5 	1 	3 	1 	96 	02 	JO 	31 	10 	06 	-92 	1 

C 

7
• (' 	( 	(')1 	''(• 

- 	 '-'c 	 uu 	L3 

3 	--2 	92 	32 32 19 00- 10 uS 0-1 31 

9 	— JO 2- 13 23 10 03 0.6 DO C 32 

(-C  06 uS 

11 32 •.2 Do - 	16 00 u- 32 — C 04 

3 

13 60 10.3024 36 0: 36 39 	— 32 04 

14 	04 -12 — 6 Do u 02 10 	32 C 34 

15 2-6 96 CL 03 06 96 	02 — Ii 	02 

16 02 36 06 1u 60)  -36 uS 10 	14 12 36 

17 	' — 	U C 	C C 	3 	3 3 	 (C 	C U 	- 	C C 	U 2 02 

 13 	'- 	 U U 	 '" 	3 	7 
C 	C 	 U 	) C 	C C 	C 	C' 	- 	 , 	C  

19 	02 	361 	1-2 	)L 	lo 	05 	u 	94 	02 	04 

20 12 34 -:0 00 10 62 09 DO uS 32 02 06 

21 02 )2 	33 00 00 10 00 uO 2 32 

22 32 44 04 06 26 10 16 26 04 	— 03 

23 32 uO 00 oS .6 16 11; 06 06 92  

24 22 04 10 10 30 1. 26 36 30 02 02 04 

25 	05 lo 00 oS 04 06 oC 31 04 06 06 

23 US 	uS 	0-1 	02 

27 36 39 — 06 32 02 :5 03 uS 02 06 02 

20 	22 00 -- 04 06 0 013 10 .04 	04 

29 '32 -- 	04 00 10 09 10 00 u4 04 03 

39 9-2 	-- 03 01 36 	09 34 02 00 02 

31 	06 	'uO 	02 	02 

C — Calm 
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Ap:ndix I 
TAALE NO 1 7 DAILY MEAN WIND VELOCITY DATA FROM 1st JANUARY 1906 

to ADCAMBER 1906 AT PATTAMBI (Ki'1PH) 

DATA JAN F32 UAR AR N•Y JUN JULY AUG 3E9 OCT NOV LAO 

1 .0 2.1 3.7 4,5. 3.1 3.4 2.3 3.7 4.5 4.1 1,0 7.7 

2 3.6 1.4 2., 3.7 3,3 3,2 1.9 5,3 3.7 3.1 3.1 7.2 

3 3.2 2.1 3,1 3.9 3,1 3.7 3,5 5,5 3,7 3,7 1,3 0.1 

I 3. 2. 4,3 1,o 3,7 2.1 5,0 3.1 3,1 3,1 7,1 

5 2.7 1. 3.5 2.3 3,9 1.2 6,3 3,7 2.9 2,3 4,7 

6 2,1 2.6 4.2 3,9 3,5 2.2 6.1 4,5 3,5 3,2 2.4 4, 

7 5,6 3.9 4,.. 3,9 4,.. 2.7 5.3 6,1 3,1 201 2,4 6.6 

0 4,. 3,2 6,2 3.7 3.5 2,7 4.. 5.. 4.5 2.6 1.0 3.1 

9 3.5 1.9 2.7 3.9 2.7 2,0 3.7 6.9 4.5 2.5 2.9 2,7 

if 3.5 1,2 5,6 4. 5. 2,7 3,40 4.2 4,3 3,9 1,6 1,5 

11 2,3 3,5 7.9 4.2 513 2,7 4.2 3.7 4,3 2,9 2.1 2.7 
12 •_ ,' 1 -, 	i 

1 '. 7 3 0/ 
I •'.' '1 

'0' 
1 
L) 

13 3.6 3.7 3.4 3.7 5. 4.0 1,0 3,9 1.2 2,0 1.0 2,4 
14 2.9 .5 2.6 3,2 2.6 2.7 2.7 4.0 3.7 2.1. 2.1 2,1 
15 2,7 2,4 2.1 c1,j 2,9 1.3 2,3 4,:( )  2.3 1,6 1,9 
16 2.3 2,6 3.2 3.5 3.9 .6 2.9 4.7 2.9 2,6 1.3 2.3 
17 2.7 3.9 3.7 1.6 3.5 1.1 3,7 5,6 3.4 3.2 1.0 3.5 
10 3.1 3.2 3.7 ,3 ,2 2.o U o,1 3, 2,9 1.1 5.5 
19 3.2 2.6 3.1 1.3 4.. 1 6,3 2-9 2.3 2.1 2.4 
22 2,7 2,9 3,1 3,1 5.3 2.1 6, 	1 1 5.0 6,2 9.1 2,1 6.0 
21 2,1 2.6 2,7 3,o ',5 1. 2.± 7,2 3,2 .6 2.6 3,5 
22 .3 3.4 3. o.3 3,1 3,' 5.6 1.1 1,3 2.3 6.1 
23 7.9 3,5 2,9 3.9 2,5 .3 'j,J 2,3 1.0 1. 7.7 
24 5.1 4.3 3.5 3.1 3.7 4,7 3,9 5,5 2.1 2.6 2.4 6.4 
25 3.4 4.,. 3.4 2,9 4.7 1f 3.9 2.7 3,7 1,4 2.9 4.3 
25 5., 3.4 3.5 3, 3.9 2.; 3,7 2,1 1.3 3,9 4,7 
27 5. 5,3 3.1 1,9 1.2 2.3 3,9 5,3 2,3 ..1 3,e  5.1 
23 5.3 6.1 3.5 2 307 1.1 3,5 4.5 2.3 1.9 3.0 5.. 
29 6,4 3.6 2,7 2,4 .5 3.7 3.7 2.1 1.1 3,5 6.1 
34 . 4,5 2.1 5,6 2.4 4.2 3.4 3.1 2.6 6.5 6.0 
31 2.4 1 	7 3.9 2,7 5.5 4,2 1.4 3.7 



Appendix I 
TABL GO.1 7 DAILY M3AN TJIj -VELOCITY PROr1 1st JANUA1Y 1907 to 

IDCLN3E 1907 AT PATTAi1O1 (K1'IPH) 

WN F.Ji: 	APR i'UY JUA JULY AUG SEP OCT 10V .31CC 

' 3.9 

	

3. 	3. 
3.5 47 

	

3.7 	5.. 
C, .5 	.1.7 
3.5 3 5.6 

8 3.7 5.3 1.2 
9 2.4 1.9 3.6 

10 2.6 6.7 3.7 
11 1.1 3.1 3. 
12 i.3 9. 
13 2.7 6 3.9 

I 
2 
3 
4 
5 

.2 5 3. 
15 0. 4.5 3,4 
16 55 4._ 3.9 
17 	3.5 4.7 
13 9.2 3.2 5,3 
19 7.9 3.7 1.0 
2 	1. .9 	4.7 	1.7 
21 	..0 3,7 .5 
22 	6.6 4.5 i.5 
23 6. 4.2 3.5 
24 5.0 4, 5,6 
25 7.4 3,9 5.5 
26 5.3 3.5 4,0 
27 5,3 3.5 3.5 
28 2,7 3.5 3,9 
20 	4.2 	3.6 

30 	3.5 	2.9 

31 	37  

5,1 1.5 3.9 	2.1 3.2 (.2 2.31.0 	1 2.4 

.1,7 1,2 3,5 	2.1 3,1 1.2 1.1  

3,1 ( •3 6.1 	5.3 2.6 2,3 	2,1 

5;3 5.6 2.1 	.1 2,7 , 3 .3 	1.9 

3.3 5• 3.1 	2,) 3,4 2.6 	.1.3 

1. 1.3 1.9 	2.7 2,4 3.1 	2.0 

1,2 5.3 2.1 	3.2 3.1 1.9 	2,1. 

1.5 '1, 1.7 	5. 1.6 1.4 	2.1 

5.1 3.5 3.9 	3.' 2.1 2.9 . 	1,6 

4.2 5.6 2.3 	3.2 2.0 - 	1.3 	1.3 

,3 3,5 2.1 	3.5 3.) - 	. 1,9. 	1.4 

5.1 3.9 2.9 	3.7 . 2• 
5.3 5 9 	2.7 2.7 1.3 	1,3 

5, 2.3 1.3 	3.2 11 1,9 	1.3 

.1,3 3.5 2,9 	3.2 1... 1.1 	1.8 

4,3 3,5 2.9 	3.5 3.7 1.9 	1.4 

5. 3.5 3,2 	1. 1.3 3.7 	1.0 

/,2 3.7 2,31.2 1.0 2.3 	1.3 

3.2 3.) 4,. 	3.5 37.,l 2,7 	2.3 

3.5 3,1 	3.1 3.5 2,1 	2.6 

4.2 3.5 1,3 	3.5 5.5 1.9 	2.1 

3.9 3.1 '.r,3 	3,9 3 .9 2,0 	1,1 

..7 3. 3.. 3,5 2. 	2,6 

3.2 3.5 	'.7 3,'. o. 	2.7 

3,4 3,9 2.9 	51 2,6 . 2.4 	3.4 

4,3 2.9 2,7 	5.6 2.1 1.3 	1.0 

4.0 3.7 	3,.) 3.9 2,6 	2.4 

3.7 3,7 1.9 	3.7 4,2 1.3 	1.9 

5.5 4.5 2.7 	3.7 3.4 2.1 	1.0 

3.5 3.1 3.7 '1.3 2.1 	3,1 

3,4 3,9 5 

D
a
ta
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b
le
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Appendix I 
TABLE NO.1.13 DAILY MEAN WIND VELOCITY DATA FROM 1st  TGUST  1936 t 

IIi}3CEABER 1936 AT TAVANUR (KMPH) 

DATE 	TJG 	SEP 	OCT 	NOV 	DEC 

1 3,9 5 • 3 
'1 

3.7 
,- 	A 

4 • 5 5.7 
C) 
U. 

3 4.2 6.1 6.7 3.0 6.7 
" 	(A ') 	( 0 .3 

5 7,. 5•, 5.6 l. 3 7,9 
6 6,7 5.2 1.6 13,3 5,7 

13,7 3.3 3,• 5,5 
13 5.1 5,5 13, 5.5 13,3 

'1 C 	C 'A 	- 1 , (") • • 6.1  
1 6.4 6.5 i.0 3,5 2,3 
ii 2.7 6.3 4.0 3,3 37 
12 2.7 5.5 4.5 3.3 13,7 
13 2.3 7,6 5. 3,4 3.6 
14 4. 1.9 3.1 3.1 3.0 
15 3.9 4.3 2.9 3.2 
16 5.13 4.7 4.1 3.3 4.0 
17 X.  4 • A 

C-c. 

10 0,0 3.9 13.7 2.9 5.4 
19 (A 	C)' 

L)L) 

20 13.6 5.7 5.1 2. 4.7 
21 113.0 13.6 2.2 3,3 4,4 
22 7.1 3.9 2.6, 1.5 3.9 
23 15.3 3.5 3,7 ,9 7.6 
213 5,6 3.3 4,3 13.7 2.3 
25 4 	C' I C) ,L) U'x 1.9 
26 3.2 1,0 4.1 4.6 11.4 
27 4.2 4.0 3.3 11.1 5.1 
23 7.1 7,3 4.1 6.,1 5.2 

A A 4.3 C' 	A 

3 2 4 'A 	'1 1 .: U. 

31 4.5 306 6.13 
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Appendix I 
TASLII NO. 	DAILY MEAN WIND VOLOCITY DATA F14OM 1st JANUARY 1907 tc 

DECEMBER 1907 AT TAVANU9. (i(JNPI-I) 

DATE Jill IE33 "R APR NAY JUM JOLY AUG SE OCT NOV MDC 

1 7.6 1.1 5.63 5,13 5,, 1,0 3,3 3.6 3.13 4,7 3.5 2.9 
2, "1,6 6.1 1.7 6.1 5,.5.5 3.3' 3,1 3,9 3.1 3.3 2.0 
3 	1 .1 1.1 5.0 4,2 5,7 G. 	5,2 	3.2 3.7 1.6 4.2 2,5 
4 1,3 1.1 6.. 5.3 9,:. 1.7 2.1 2,9 3,7 3.4 3.7 3.7 

	

5 	4,13. ''6.7 5. 	.6. 	7, 	5,6 3,5 	3.': 307 4.6 3,3 3.7 
6 131,1 6,5 3.3 ..7 5,6 3.13 6.. 3.1 3,? 3,6 3T7 4.3 
7 1,7 7,5 7,7 4,2 7,6 2,1 5,7 3.1 3,7 3,4 3,5 2.9 

	

8 	5,2 7,5 4,9 4.5 5.6 9.4 2.2 5.1 4.3 2.2 13.5 

	

9 	4,9 9,1 3. 	6.1 1.3 5,1 3.63 	2,6 5,2 6.2 2.2 5.7 
1? 	1.9 6.1 4.4 4.7 5.6 3,6 4.2 6.8 5.1 4.2 9,4 -- 
11 	,.,J 6... 42 6, 	5,2 3,3 	5.3 7.2 	4,2 7,4 18.7 
12 	G.5 63,2 4.2 4.7 5.8 3.6 	7,i 4.2 2.6 6.57 
13 	4.3 5.5 7.6 3.7 7.5 3.1 4.0 .1 7.2 4.2 2.9 
11 	41.7 6.7 5.2 2,9 3.1 3.1 3.3 4.5 6,5 2,4 2,6 7,9 

	

'V 
15 	6,7 	'.3 	...3 	5.2 	5.' 	2.5 	3,1 	..5 	5. Z.. 	1.2 	3,3 	3,8 
16 5,6 5.6 <1.7 5.2 4,4 '1,7 4.2 1.5 5,2 5,0 2.5 3.6 
17 5.5 4.2 4.6 9.2 5.1 3.7 4.3 6,4 5.1 5,0 	13.2 
13 	3.9 4.5 7.7 9.1 3,7 	1.4 5.8 	(3.3 5.8 5.54 7.6 
19 	9.9 5.1 6.13' 9.5 4.7 5,9 4.6 3. 5•1 3•9 3.4. 2.o 
2 	13.4 5.6 6.01e64 .6 	5. 	5•v 	7,7 5.4 3.9 4,2 	3.1 
21 11.6 1.9 6,2 5,6 3,6. 6,0 4,9 4.1 5,4 5,1 2.L 1.1 
22 5,6 5,1 5.2 1,? 3.? 7,.' 5,5 1,4 5,4 4.6 3.7 5.85 
23 6.7 '1.9 	5.6 5. 0.5 5.2 3.1 5.4 4.5 4.3 3.7 
21 	5.6 	5.5 	5.. 	c,5 	3.3 	7.7 	11 .3 	5,5 	3,9 	3.94 
25 	6.G 5.5 0.3 '.5 1,7 5,5 7.2 	3.7 1.2 3,3 4...3 7.95 

26 	6.. 	1.7 5.1 4,6 2.3 3.3 7.1 	3.7 2,, 4.3 2.2 11.7 
27 	6.' 	.5 5.1 6.6 '.0 	i 7.1 	3.7 3.5 4.3 3.1 1.4 
20) 	5.2 	.7 3.3 5.1 4.8 3.1 7.1 	3.7 5.2 3.1 3,2 12.6 
29 4,1 	5,6 3.7 3.1 5,6 3.7 '1.3 3.2 	-- 11.4 
3 	4.. 	3.4 5.1 3,8 5.2 5.3 	3,7 4.3 4.1 7.7 17 
31 	5,1 	1.1 	4.4 	4.3 	3.7 	2,0 	.0.3 



1 13.3 4.7 7.4 	5.3 5.4 7,3 3.5 	7,1 5.3 
2 11.92 5.7 95 	0.2 1.7 5,o 5,5 	5.7 5.1 
3 12.5 0.5 1,4 	5.2 5.3 5.13 1.3 	7.3 52 

4, 1..7 1 	.9 12,2 	5.5 6.1 5,5 4,0 	5,0 5.5 

5 11.3 11,2 9,0 	5,7 5.1 7,1 5.3 	0,9 5.2 
6 15. J. 1.7 7.8 5,2 e.4 	9.3 5.1 
7 i•., 	/ 5,2 ..,7 5.2 . 	5.> 6.5 
3 11.5 7.0 7.3 	6.3 5.3 6.4 3.5 	84 5.9 
9 1.,2 3.2 13.8 	9.2 6.3 6.4 5. S 	7.1 5.9 

1... 12.3 9,2 22.0 	5.9 7,3 0.0 5.5 	4.5 5.2 
11 .5 7,9 14.2 	5.9 7.6 7.1 7.3 	6.1 4.6 
12 15.7 6.7 6.9 	5.8 8.0 0.6 5.4 	5,.9 4.3 
13 12.9 4.0 6.5 	5.1 7.3 5.5 6.2 	6.3 4.3 
1.1 I.0 R os) 	J0 0 / , 0 0 .  5.0 	5 o 0  0 

15 4.9 5.3 5.9 	6.6 7.3 1.3. 5.3 	6.1 0.3 
15 6.i 5,9 4,9 	6.3 6.5 3.0 6 	7.2 4,4 
17 6.0 5.9 5,9 	5,6 6.3 4,/  6.0 	9,4 5,. 
10 42 L,3 5.3 ...-5 7 	3 	77,  

1 0.1 5.5 5.5 	5,3V 3 V  1,4 7.3 	7,3 7.1 
20 9,3 7,2 1.4 	5.7 6.9 6.3 4.5 	7.2 0.9 
21 19.0 1.V.,3  5,1 	5,3 6.0 70 5.5 	0.0 3,5 
22 21.1 1.0 4,66.5 6.2 6,3 6.3 	7,9 3,6 
23 16.1 9.2 5.6 	5,3 5.4 0.... 5.3 	7.5 0,7 
24 13.2 3,4 5,5 	5,0 5.3 3,5, 5,9 	5,1 5,0 
25 18.1 13.1 5.1 	6. 6.3 .,.7 	.. 3.D 
26 15.1 14.5 5.3 	5.0 5.4 0,0 0.9 	.5.3 3.0 

27 10.2 16.9 V 	7, 	6.9 5.6 5,2 3,9 	6.1 4.6 
23 15.7 1 V;,2 V.0.2 	4,5 4.8 3.7 4.3 	5.5 3.3 
29 11.54 3.5 6.5 	5.3 2.9 4.2 5.1 	5,0 3,7 
3) 5.22 12.7 6,7 	6.8 V  6,6 3.0 6.7 	6.0 /7 

z -i 	 . 	 r 3J. 	-).-L 	0,) 	 0.0 	Vfr,L) 

5.1 5,1 21.7 
1.5 1.6 190 
4.0 3.5 19,5 
3,9 3.5 17.6 
0,1 ,3 15.1 
3.5 
..3 4,5 9, 
3,0 7.9 0.- 
3.5 4.0 6. 
'1,1 4:3  12,3 
3.9 3.3 6.9 
4.0 3.3 0.5 
3.5 2.6 7.5 

 3.0 1 

303 0.0 11.1 
3,8 4.1 10.1 
3.3 3.9 15,0 

3,3 9,1 15.9 
4,6 3.1 17.1 
5,1 3.3 17.2 
3.9 6.4 16.2 
2.3 10.3 14.7 
3.o 12.0 
2,2) 11,9 13.0 
3.8 14.0 18.2 
3,3 17.9 13.7 
3,2) 19,9 14.7 
34 14.6 11.0 
.3•.1 1,J0 

) 	4 2.T 
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Appendix I 
TAILS NO 1. 9 DAILY dEAN WIND VELOCITY DATA  FROM 1st JANUARY 1996 .o 

DI'4iiR 1906 T \tELLANINKLr 	(KMPL) 

   

LATE 	JAN .. yJ0A:;0 icft.'t U]Y 



70 
Appendix I 
TAOLO 

DA0 

NO 1 .9 DAILY MEAN WIND VELOCITY DAT 	FROM 1st JANUARY 1907 t 
DEC 	3EP 1687 AT VELLANIKRARO (KMPH) 

NAR 	APR 	•DY 	JUN 	JULY 	AUG 	SEP 	OCT 	NOV 	DEC JAN POD 

1 11 6A6 6.7 6.9 5,7 4.1 1,2 4.3 3. 0,2 3.1 4.4 

2 14.7 6. 7.3 3.4 5.3 7.3 4.3 1.3 3.6 3.0 3.5 3.3 

3 13.9 0.9 l:,1 7.6 6,7 5.6 .3 3.5 3,3 4.6 3.6 3.3 

4 13.3 1i. 9,6 4.9 6.3 6.2 2,6 3.. 3,3 4. 2.9 3.0 

0- 16.512,5 5,: 6.0 3.1 1. 3,4 3.0 4.7 3.9 7.5 

6 17.5 14.1 13.8 4.9 6.3 3.5 3.1 3,7 3.3 4.3 0.3 6.3 

1 	.7 13.4 8,2 5.4 5.1 5,2 4.7 2,5 3.4 3,2 3.1 12.7 

8 6,4 13.9 1.0 5.7 6,1 .5,3 3.1 2.4 3.9 4.7 3.4 7,1 

9 5. .i 5.1 4.9 3.1 3.1 3.2 3.7 4.1 3.5 3.4 1u,2 

1' 3. 	9 12.) .9.3 5 . z3 .9 3,. 4,6 4..' 4,3 3.5 3.7 7.9 

11 6,5 16.3 6,3 5.6 5.1 3.7 4,2 3.3 4.5 3.7 3.9 6,6 

12 9.2 10.2 5.5 6.1 7,2 .1 3.1 2.6 4.6 3.1 3.1 5.7 

13 14.4 11,8 5,5 3,1 4.0 2.5 3, 2.8 4.2 3.4 2.5 3.5 

14 1.1 9.3 5.5 5,1 6.1 3.6 4.7 3.5 5. 3.4 4.6 5.9 

15 16.5 60' 6,7 5,1 4.9 3,6 5.3 5,6 2.9 3,0 3.0 19,1 

16 14,2 4.9 5.7 7. 6.3 7.3 1,8 0,3 2,9 5.3 2,9 7.1 

17 13. 3 6,1 7.' 5,c 3.6 1.3 4.3 2.9 5.3 2.9 7.1 

10 21.3 6.3 5,3 ±.2 5.3 5.5 3.4 ,2 2.9 4.9 2.0 4.5 

19 25,0 9.9 6,u 5.!1 4,94.1 0.1 3.6 5.2 1.9 2,9 3.5 

J 24.9 9.4 5.4 5.6 5.5 5.6 3.9 6..,  5.2 4.9 3.4 6.6 

21 17.3 1.0 5.3 4.9 5.2 5.7 4.6 4.1 .9 6.5 5.3 8.9 

22 16,8 6.3 4.7 5.9 5.6 707 4.8 1.1 4.4 6.5 5.0 8.9 

23 11.5 7.2 9.4 6.04.5 5.0 5.7 5.1 5.4. 6.7 5.9 4.9 

24 13,6 6.5 11,7 5.2 5.6 5.7 4,4 1.2 3.1 5.9 6. 19.4 

25 17.2 5.6 9.1 5.3 3.6 0.2 5,2 2.9 3.9 4.4 3.9 13.2 

26 12.2 4.3 7.1 5.2 6.1 6.8 1.1 z,5 3,7 4.1 1.9 19.9 

27 13.4 .9 4.9 4./ 5.5 3,0 4.3 4,9 3.9 3.6 6.3 18.9 

28 9.8 11.6 3.5 6.7 5,9 3.7 4.5 2.1 3. 3.8 6.4 15.2 

29 11.9 5.2 4.7 5.0 4.7 5.1 3.9 3.8 3.6 3.1 15.3 

30 13.5 7.8 5.9 5.4 3.7 4.0 3.0 2.5 1,3 0.4 15.2 

31 0. 3.6 5.3 4,7 3.0 2.8 16.4  
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APPENDIX - ir (a) 

Proforma for collecting wind specS from interestCC 

fnrmer$, farmers club members and others 

Dnr Sir, 

he arahappy to learn that you are highly interested 

in the agriuitural development of tho State. You may 

he aware that we arc blessad witn many. renewable energy 

sources. which can, be used for irrigation etc. in the 

crop production activities. Those sources are often 

ic;nored thus not tapped; wind is one of these. Being  

in the sloping side of the Western Ghats many places in 

Kerala have good wind speed, but a clear data are not 

avni1bie. You may kindiyelP us to exploit the wind 

energy potential by returning the proformas enclosed 

in the sequence indicated. 

Expecting your kind co-operation, 

Yours faithfUlly 

principal Investigator, 

Wind Turbine Scheme. 

Sri, 
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A/B/c 	Prof orma relating to wind data 

1. Name 

2, Address 

3. Do you feel that your area 
experiences sood wind Yes / No. 

4, If yes, please fill the following 

Visible Wind Effects 	Period in months 
of the year 

il 
1. Cairn0 Smoke rises vertically, From . 	. To 
ii. Direct 	of wind shown 

by smoke drift, but not by 	From 	* .. To 
wind vane. 

iii. Wind felt on face, leaves 
rustle, ordinary vane 	From 	To . 
moved by wind. 

iv. Leaves and twings in 
constant motion, wind 	From . , , To 
extends light flac. 

v. Raises dust, loose paper, 
small/branches are moved. 

vi, Small trees with leaves 
begin to sway, crested 	From 	. . To 
welvsts from/on inland waters 

vii. Large branches in motion; 
wistling heard in telegraph 
wires,umbrejjas used with 
difficulty. 

viii. Whole trees in motion,-
in 

otion;
in convenience felt in 
walking aoainst wind, 

5. Are you interested to metal 
a wind pump 	Yes/No.  

6, If yes, at what cost 	Rs. 

7, Details of wind pump you need 
a) Source of water 	Tube well/open well/river. 
b) Depth of water 	Meters. 
c) Height to be pumped 	meters. 
d) Distance from source to point of 

delivery 
e) Approx. quantity of water required 	lit/day, 
f) Others if any 

B. Your commends if any 

Date ; 	3 Signature 

     

     

From . 	. To 

Frorri 	. 	To 

From , . . To . . 

Noteg Please despatch Form A immediately, form B after 
one year and form C after 3 years. 
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APPENDIX - II (b) 

Quantitative Description of Wind Sppod; 

(mph) 

Wind sp e (3d 

(kmph) 

0-1 0.2 

2-3 .62-5 

4-7 6-11 

8-12 12-19 

13-18 20-28 

19-24 29.38 

2531 39-49 

32-38 50-61 

Visible Wind Effects 

0-.44 	Calm: smoke rises vertically. 

.44-1.3 Direction ofwind shown by 
smoke drift but not by 
wind vanes. 

1.6-3.1 Wind felt on face; leaves 
rustle; ordinary vane 
moved by wind, 

3.9-5.4 Leaves and twings inconsta 
motion, -wind extends liht 
flag. 

5.7-8.0 R&ses dust, loose paper, 
small branches arc moved. 

8.4-10.6 Small trees in leafheain to 
sway, crested wavelets frow/ 
on inland waters. 

in motion; 
whistling heard in 
toeor-ph wires, urnbrllas 
usad with difficulty. 

15,3-167 Whole trees in motion; 
Inconvenience felt In 
aJLing aoarist wind.. 
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Appendix (iii) 	) 

iJECTRONIc :LNSTRU4ENTs COMPANY 

- Stockist & Suppliers of 

Scientific, Electrical, Electronic & Industrial 
Instruments 

44, Cawaji Patel Street, FORT, 0111BA40J Oul. 

Dateg 11.12.87. 

Te Adeinistrative Officer, 
Kerela Agricultural University, 
KaJaooaji iollege of Agrl. 
Eeinnering & Technology, 
TAJANUR. 

Dear Sir, 

S b Suly of Anemometer and Tachomter. 

W acwlege with thanks reeipt Of your order 
dated 5.12.87 for one number of Anemometer and Digital 
Tachometer. 

We request you to please let us know the name and 
address of yçur bankers through whom we may forward 
desatch documents. 

Please also let us know if we can send agreement 
for of Maharashtra State Government Stamp Paper. 

Thanking you, 

Yours faithfully, 
For Electronic Instruments Company. - 

Sd/..sd/ 
i1anager. 

//True Copy// 

Note: Copy of the last letter rtvu;L from the firm 
dated 11.12.87. 
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Appendix (iii) b) 
"LYNX"  

LAWRENCE & MAYO (INDIA) PRIVATE LII4ITLD 

SCIENTIFIC & 	GINEeRIhG L.OTR1Ji'IENT DIVISION 
68, ANA SALAI MADRAE-600 002. 

Our Ref. H0M6327/14-3232/0P(EH) 	 Dates 28.1.88 

The Dean Incharge 
Kerala Agricultural University 
Kelappaji College of Agricultural 
Engineering & Technology, 
Tavsnur 	679 573. 

Deer Sir, 

Ref Yr.order NoC1-6403/84 dt.5,12.87 - LM-14-208 
Wind Equipment. 

0 . 

Further to our letter of 10,12.87 we are pleased to 
ioform you that the above equipment had been despatched 
from our factory and is under clearance at Madras. We shall 
arrange to despatch the same to you in about a weeks' time. 

We also confirm that we shall prepare the Agreement and 
send you the Security Deposit with the Goods Receipt. 
This is for your kind information. 

Thanking you and at your service, we remain, 

Yours faithfully, 
For LAWR8NCE & MAYO (I) PVT.LTD., 

sd/- 
BRANCH MANAGER 

//True Copy/,' 

Note.- Copy of the last letter rse'ved from the firm 
dated 28.1.88, 


