
INTRODUCTION 

PRELUDE 

September the 2lh 1899: The Darjeeling Himalaya, as never before, experienced the most 

devastating landslide following unprecedented rainstorm since development activity took 

place in the region. This perhaps came as an early sign of environmental degradation as 

hundreds of lives were lost and lots of property damaged all over the hilly areas of the 

District. While the calamity was attributed to natural causes in general, the causes 

particularly in the Darjeeling town area were found to be man made like defective drainage 

of sites, excessive lead of drains, badly constructed revetments, quarrying in unsafe 

localities, and neglect in slope protection. 

October the 5th 1968: Incessant rainfall above 800 millimeters between 3rd to 4th October 

resulted in widespread landslides and flooding of the rivers in the region. The damage to 

property was immense and loss to lives innumerable. Hundreds of families were rendered 

homeless and many localities cut off from the rest of the world for several days. 

Almost hundred years have passed since the first disastrous landslips and environmental 

degradation has reached dangerous levels. Large scale deforestation has accelerated soil 

erosion to dangerous levels and adversely affected biodiversity; uncontrolled colonisation 

and rapid population growth has resulted in the modification of delicate hydrological 

processes; modification of local relief through cut and fill and unscientific construction has 

made the area more vulnerable to frequent landslides. Soil erosion in many parts has crossed 

the permissible limits resulting in complete severance of the topsoil and rendering the 

affected areas unproductive. The recurrence of high intensity rainstorms is more frequent 

and loss of lives and property owing to devastating landslides so regular a feature that it has 
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become absolutely necessary to view the problems seriously and closely examine the basic 

causes of these calamities. 

An attempt, therefore, has been made by the investigator to trace the various factors that 

have come to play in bringing about the environmental degradation that has become so 

evident in the region since developmental activity started, and to explore the remedial and 

preventive measures that we may have at hand. 

THE PROBLEM 

The term "environmental degradation" can be best understood by analysing the word 

environment separately. 'Environment' could be viewed as a system whose five elements 

land, air, water, flora and fauna including human beings are normally interconnected, 

interrelated, interdependent, co-evolved and co-adopted. The interdependence and inter

relationship form the basis of ecological security for all living beings, and it is this 

relationship among the elements and particularly between land, water and flora which 

determines the quality of life. Any lowering of the quality, rank or composition of any 

element of resource would mean environmental degradation. Land, water and flora are the 

main resources on which man has depended so heavily for his survival and development that 

these resources have become over exploited. The disturbance in the soil-water-plant 

relationship has initiated a chain of actions and reactions, between the elements, that 

threaten the very existence of living organisms, particularly man. 

Environmental degradation, therefore, is very much visible in the Darjeeling Himalaya, a 

region that is geologically young and fragile. Darjeeling, which drew the attention of the 

British as an ideal place for a sanatorium because of its climate and the rich sylvan 

surroundings, ultimately developed into an important tourist spot and an area where the 

widely acclaimed Darjeeling tea is grown. The proliferation of these two industries could 

not have taken place without the construction of proper communication and the human 
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resources who settled in the area, and neither could it happen without the sacrifice of large 

chunks of forests. 

Thus, development in the region brought about diversity in the land-use, from the original 

vegetation to tea, agriculture and settlements causing disturbance in the soil-water-plant 

relationship. This has become the main reason for environmental degradation in the area as 

is quite apparent from the following: 

+ Wide spread occurrence of landslides every year causing loss of lives, property 

and disruption of communication; 

+ Transport of large quantities of sediment load by streams and rivers resulting into 

silting up of reservoirs, weirs and flood in the plains; 

+ Drying up of many streams and springs during the lean season leading to the 

depletion of soil moisture regime and acute shortage of drinking water; 

+ Failure of natural regeneration and undergrowth to come up in forest areas and 

biodiversity; 

+ Soil erosion leading to decrease in soil fertility and 

+ Poor outturn and production of cultivated lands. 

THE STUDY AREA 

The study area, Kurseong Sub-Division is situated within the District ofDarjeeling in West 

Bengal and lies.in the south western part ofthe Darjeeling Himalaya between 88° 7' and 88° 

27' East Longitude and between 26° 47' and 26° 58'North Latitude. It covers an area of 

about 432.49 square kilometers and is bounded by the Mechi River in the west, the Kalijhora 

in the east, the Rabang, Rinchintong and Rayeng rivers in the north and the Terai in the 

south (Fig. 1). 
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THE METHODOLOGY 

The methodology for the study is a rationalistic one comprising an integration of geological, 

geomorphological, meteorological, pedological, hydrological and biological investigations. 

The details of the methodological framework are given below: 

A. RECONNAISSANCE SURVEY 

The basic areal data of the study area has been obtained from the Survey of India 

Topographical Sheets No. 78 B/1, B/5 and 78 A/8 (1:50,000). Maps published by the 

Geological Survey of India, Forest Survey of India and Forest Department have also been 

utilised for collecting other information of the area. These have been used for preparing a 

detailed programme of survey, lay out of cross sections, and test pits. 

B. COLLECTION OF BASIC DATA 

I. Basic data on (a) geology, (b) topography, (c) climate, (d) vegetation, (e) land-use patterns 

and (f) chronological history of land-use changes and changes in vegetal cover have been 

collected from secondary sources like (1) maps, topographical sheets and records prepared 

by the Geological Survey of India, Forest Survey of India, Survey of India and Directorate 

of Forests, (2) meteorological stations at different places like Sonada, Dowhill, Sukna and 

many Tea Gardens (3) Census reports, District Statistical reports, (4) Working Plans of 

Forest Directorate (5) reports and publications of past work 

· II. Data on soil, vegetation, geology, geomorphology and hydrology have been collected 

from primary sources by intensive traverse and field studies. 

C. METHODOLOGY FOR GEOMORPHOLOGICAL ANALYSIS 

The data for the study of geomorphology has been collected fron the topographical 
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sheets (third order basins) and compiled for a systematic quantitative analysis of various 

geomorphic processes in order to find out the nature and form of micro-topographical units. 

Both bivariate and multivariate analysis have been conducted through: 

i) Correlation Analysis 

ii) Linear and Log-Linear Regression 

iii) Multiple Regression 

iv) Partial and Non-Linear multiple Analysis. 

Morphometric analysis on properties like slope, relative relief, drainage density, drainage 

frequency, ruggedness index, dissection index, circularity ratio, etc. have been performed. 

D. QUANTITATIVE ASSESSMENT OF SOIL EROSION AND LANDSLIDES 

Soil loss has been assessed quantitatively through the diagnostic criteria like: 

+ Climatic/Rainfall erosivity (R) 

+ Soil factor/erodibility (K) 

+ Topographic factor/erosivity (L.S) and 

+ Biological factor/erosivity (C.P) 

based on the existing standard literature and rating tables (Wischmier and Smith, 1965, 

1978; Fournier, 1972; FAOIUNEP, 1978; Amoldus, 1980, Requier, 1980 and Sarkar, 1987 

& 1991) with necessary modifications. 

The study of landslides and related phenomena has been through intense traverse method 

and field observations with the help of check lists involving the quantitative determination 

of the stability factor of slope, analysis of soil, detail tabling of the composition and 

orientation of geological structures and the examination of geomorphological processes 
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responsible for sculpturing land surfaces, together with the study of the nature and extent of 

human interference. 

E. ASSESSMENT OF ANNUAL WATER RESOURCES AND SEASONAL DISTRIBUTION 

The method that has been employed involved the following: 

a) the study of rainfall and nin-off 

· b) the study of evaporation 

c) estimation of water resources and 

d) study of discharge and silt load of the major rivers. 

F. ENVIRONMENTAL IMPACT ASSESSMENT 

The method that has been used is based on the quantified matrix like the Leopold matrix 

developed for the U.S. Geological Survey by Leopold et a1 (1971) with minor modification 

for impact identification and quantifying impact magnitude and impact significance along 

with specific case studies on the impact of vegetational changes and that of human 

interference. A check list with 39 developmental activities and 58 environmental 

components has been employed for the collection of primary data regarding the 

environmental assessment. The checklist has been applied at 36 different sites (randomly 

selected) within the study area and their respective value has been plotted on. the map to 

illustrate the environmental impact. 

Case study on the impact of r~ising a monoculture of Dhupi (Cryptomeria japonica) has 

been carried out through comparative phytosociological studies involving laying out of 

quadrats and conducting vegetational analysis in natural forest and Dhupi plantation. The 

impact of ridge top cutting and throwing of talus material downhill has been studied by 

examining the factors of instability, composition and orientation of geological structures, 

geomorphological processes responsible for sculpturing land surfaces and assessing the 

nature and extent ofhuman interference involved in the process. 
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