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FOREWORD

The last 25 years have seen a dramatic increase in development of coastal waters of India:
enlargement of harbours and building of new ones; erection of offshore platforms; construction
of pipelines; etc.  A major jump in these activities occurred with growth in exploration for oil and
gas in deep waters. During this time of increase in application of ocean engineering tools to
the Indian coastal region, the series of Indian National Conferences on Ocean Engineering
(INCOE) served as a place for the engineers interested in this field to meet, discuss current
issues, and plan for the future. The first INCOE was held at the Indian Institute of Technology
(IIT), Madras, in February 1981, the second at Central Water and Power Research Station
(CWPRS), Pune, in 1983, the third at IIT Bombay in 1986, and the fourth at the National
Institute of Oceanography, Goa in 1991.

Another platform that served a purpose similar to that of INCOE was the National Conferences
on Dock and Harbour Engineering.  These were held at IIT Bombay in 1985, at IIT Madras in
1987, and at KREC, Surathkal, in 1989.

In 1994, the two conferences were brought together to form the Indian National Conferences
on Harbour and Ocean Engineering (INCHOE).  The first of these was held at CWPRS, Pune,
and the second at Centre for Earth Science Studies, Thiruvanathapuram, in 1997.  The third,
INCHOE2004, is being held at National Institute of Oceanography, Goa during 7-9 December
2004.

The proceedings of INCOE2004, with 103 papers, have been brought out in two volumes.  They
bring into focus India’s contributions in the field of harbour and ocean engineering. Participa-
tion of international experts in INCOE2004 brings to the conference a wider perspective.  It is
hoped that the proceedings will serve as a document useful to scientists, engineers, academi-
cians and planners interested in coastal development in general, and in activities along the
Indian coastline in particular.

       Dr S R Shetye
                  Director, NIO, GOA
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Surface 
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crossing 
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period (s) 

Wave 
direction 
(deg) 

2000 01 01 300 20.3 0.8 4 310 
2000 01 02 300 20.3 0.8 4 300 
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Fig. 2. Wave transformation during SW 

Monsoon for T=6 s. 

Fig. 3. Wave transformation during NW 

Monsoon for T=6 s. 
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Return period 
(years) 

Extreme wind 
speed (km/h)

Design 
significant 
wave height 
based on 

storm waves 
(m) 

Design 
maximum 
wave height 
based on 

storm waves 
(m) 

Wave period 
(s) 

2 75 7.12 12.82 11.11 
5 100 10.19 18.34 12.62 

10 114 11.98 21.56 13.50 

25 130 13.98 25.16 14.48 
50 140 15.31 27.56 15.13 
100 150 16.53 29.75 15.73 

Water depth (m) Return period 
(years) 

  
Deepwa

ter 
32 30 25 20 15 10 7.5 

Hs 7.12 2.1 2.13 2.12 2.0 2.0 2.0 2.1
Hmax 12.82 3.8 3.83 3.82 3.6 3.6 3.7 3.82 

θ 260o 260 260 259 o 259 258 257 256 

Hs 10.19 3.0 3.03 2.98 2.9 2.9 2.9 3.0
Hmax 18.34 5.5 5.45 5.36 5.2 5.2 5.3 5.55 

θ 260 o 260 260 260 o 259 258 257 256 

Hs 11.98 3.5 3.56 3.50 3.4 3.4 3.4 3.6
Hmax 21.56 6.4 6.41 6.30 6.1 6.1 6.2 6.610 

θ 260 o 260 260 260 o 259 258 257 257 

Hs 13.98 4.1 3.97 3.90 3.8 3.8 3.9 4.0
Hmax 25.16 7.5 7.15 7.02 6.9 6.8 7.0 7.225 

θ 260 o 260 260 259 o 259 258 257 256 

Hs 15.31 4.5 4.36 4.28 4.2 4.1 4.2 4.3
Hmax 27.56 8.2 7.85 7.70 7.5 7.5 7.6 7.950 

θ 260 o 260 260 259 o 259 258 257 256 

Hs 16.53 4.9 4.70 4.62 4.5 4.5 4.6 4.7
Hmax 29.75 8.9 8.46 8.32 8.1 8.1 8.2 8.5100 

θ 260 o 260 260 259 o 258 258 257 256 
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