
STUDY OF SOME ASPECTS OF WATER RESOURCES 

AND AGRICULTURAL POLICY OF INDIA 

by 

RANVIR SINGH 

A Thesis Submitted to the 

Indian Institute of Technology, Delhi 

for the award of the degree of 

DOCTOR OF PHILOSOPHY 

DEPARTMENT OF APPLIED MECHANICS 

INDIAN INSTITUTE OF TECHNOLOGY, DELHI 



A.CKG ,10TILF DGFT 17r7T 

I am very grateful to Dr. NN.C.Chaturvedi, Senior 

Professor, nenartment of A.nnlied Mechanics, Indian Institute of 

Technology, Delhi for his invaluable guidance and constant 

encouragement throughout the course of the present study. I 

also acknowledge with gratitudp the guidance and 1,eln from 

Dr.A.S.Sirohi, Professor and Head, Division of A.gricultural 

Economics, Indian agricultural Research Institute, r?ew Delhi. 

I am thankful to Mr. Mahesh Kumar of the Computer 

Centre it Indian Agricultural Statistics Research Institute, 

New Delhi for his help in computer Work, I an also thankful 

to Dr. Ikbal Singh, Dr. B.M.Sharma, Mr.Vashist and Mr. Daroga 

Singh of the Division of Agricultural Economics, Indian 

Agricultural Research Institute, New Delhi for their help in 

various ways. 

Lastly, I am very qrateful indeed to my wife .Anita 

and daughter Sonu, who could not get the needed attention 

during the period of this study. 



CERTIFICATE 

This is to certify that the thesis entitled 

'STUDY OF SOME ASPECTS OF WATER RESOURCES AND AGRICULTURAL 

POLICY OF INDIA' which is being submitted by 

Mr. Ranvir Singh to the Indian Institute of Technologv, 

Delhi, for the award of the degree of DOCTOR OF PHILOSOPHY, 

is a bonafide piece of research work carried out by him 

under my guidance and supervision. The aualit'- if his 

thesis fulfils all the requirements of the regulations 

relating to the said decree. 

The results contained in this thesis have not 

been submitted in part or full to any other University 

or Institution for the award of any degree of diploma. 

. 
(M.C.Chaturvedi) 
Senior Professor 

Department of Fuolied Mechanic,, 
Indian Institute of Technology, 

NEW DELHI 



TABLE OF CONTENTS 

CHAPTER 

ACKNOWLEDGEMENTS 

CERTIFICATE 

TABLE OF CONTENTS 

LIST OF TABLES 

LIST OF FIGURES 

I 	INTRODUCTION 

1.1 	Objectives of the Study 

1.2 	Methodology 

REVIEW OF LITERATURE 

2.1 Methodologies for Project and 
Regional Water Utilization 

2.2 Methodologies for Inter-Regional 
Water Utilization Planning 

2.3 Application of Methodologies for 
Water Utilization Planning in 
Indian Context 

SYSTEMS DESCRIPTION 

3.1 The Land Resources 

3.2 The Water Resources 

3.3 The Water Utilization 

3.3.1 	The.Past Trends of Water 
Utilization 

3.3.2 	The Present Trends of Water 
Utilization 

II 

III 

1 

8 

10 

14 

14 

24 

30 

33 

3,  

34 

43 

43 

49 



Chapter 	 Page 

3.3.3 	The Projected Trends of 51 
Future Water Utilization 

IV 	DESCRIPTION OF THE MODEL 60 

4.1 River Basins 61 

4.2 The Data, its Sources 	c- 	nd Method 63 
of Collection 

4.2.1 	Monthly Average Availability 63 
of Surface 	"Ater 

4.2.2 	The Utilizable and Utilized 64 
Quantities of Ground Water 

4.`.3 	Cost of Surface Water 64 

4.2.4 	Cost of Ground water 65 

4.2.5 	Data on Response of Crop 66 
Yield to Various Levels of 
Water and Fertilizer 

4.2.6 	Data on Available Culturable 67 
Land, Irrigated Area and 
Area under Different Crops 

4.3 The Analytical Frame 68 
(Linear Programming Model) 

4.3.1 	Programming Plan 78 

4.3.2 	The Model 81 

4.3.3 	Assumptions 96 

RESULTS AND DISCUSSION 97 

5.1 Land Resource Utilization 100 

5.1.1 	Effect of Resource Optimiza- 100 
tion 

5.1.2 	Crop Area Specialization 133 

5.1.3 	Development of Water 163 
Resources 



Chapter Page 

5.1.4 	Irrigation Command Area 179 
Extension 

5.1.5 	Combined Effect of Develop- 195 
ment of Water Resources and 
Extensiont.of Irrigation 
Command Area 

5.1.6 	Combined Effect of Restricted 200 
Crop Area Specialization and 
Irrigation Command Area 
Extension 

5.2 Utilization and Development of Plater 205 
Resources 

5.2.1 	Allocation of Water Between 205 
Crops 

5.2.2 	Utilization of Water in 218 
Various Periods 

VI 	SUMMARY A"D CONCLUSIONS 236 

6.1 Objectives of the Study 239 

6.2 Methodob ay 240 

6.3 Results of the Study 242 

6.3.1 	Land Resource Utilization 243 

6.3.2 	Utilization 	and Development 255 
of Water Resouces 

6.4 Limitations and Achievements 260 

REFERENCES 264 

APPENDIX 274 


