
Chapter 3: 

Comparative Study of Past and Present Environment 

3.1 Introduction 

Darjeeling Himalaya is famous for its vegetation besides tea and the panoramic view 

of the mighty Kanchanjunga. The British botanist Sir J.D. Hooker during his visit in 1848 

was overwhelmed by the variety of vegetation that the place offered. He wrote in Himalayan 

Journal that no other place that he had visited before could boast of that kind of variety. The 

entire Darjeeling hill, was burning with the flower of Rhododendron species during March

April while October-November gave the impression that the entire district was a single block 

of ice. Comparing Hookers description with the present day Darjeeling is enough to create 

awareness and concern, as what we have today is an altogether different Darjeeling. 

The land, water and plant resources are in a state of degradation. Forests are being 

denuded due to the need and greed of people. The fuel and fodder needs of the increasing 

human and cattle population with hardly any viable alternatives to plant resources are 

depleting the forest and green cover at an alanning rate. Hill slopes are getting eroded filling 

up the streams with silt eventually leading to floods during the monsoon. Springs and 

streams, the lifeline of the communities are dying especially during non monsoon dry period. 

Government and non-government bodies have taken action to repair the degradation 

of the Darjeeling hills. But these actions are not enough to make a dent into the problem. In 

spite of development, education and public awareness amongst the people in the Darjeeling 

hill areas, the help of NGOs and people organization is essential to save the queen of hill 

station and develop self-reliant Himalayan communities. 

Man's desire for a comfortable life has led him to exploit nature's free goods to the 

extent of reducing its natural capacity for sustenance. As a consequence degradation has 

started. It is an empirically established fact that there exists a vital link between the 

environment and life. The history of evolution of life has taught us that through the different 

ages various fonns of life appeared or became extinct in response to the prevailing 

environmental conditions. Man in his pursuit of ever faster economic growth is upsetting the 

environmental equilibrium and destroying his life support system. Man's capacity to 

transfonn his environment can bring the benefit of economic development and an opportunity 
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to enhance the quality of life. But this same power, if incorrectly applied can also cause 

incalculable loss to human life. 

3.2 Reconstruction of British period environment 

Darjeeling had been aptly described as the children's paradise. Its climate was most 

agreeable as during summer the temperature seldom registers more than 24 °C during day or 

less than l2°C at night. Snow frequently fell, many of the old residents however, affirmed 

that hundred years ago when the hill sides were clothed with virgin forest, snow covered the 

landscape for weeks at a time. As snowfalls are now more an exception than a regnlar feature 

of the past, this changes in climate condition has been attributed to the gradual denudation of 

the hillside due to the expansion of the town vis-a-vis environment degradation. 

On March 181
h 1913, an unprecedented snowfall of20.3 em during night covered the 

entire Dmjeeling hills down to the 1700 meter aslfor the whole week and also caused great 

damage to the forest from Senchal to Takdah. The destruction wasso great as the snow which 

had broken trees and branches supplied Darjeeling with its wood for the next 18 months. The 

railwayline from Darjeeling to Sonada was covered by I meter deep snow and the DHR had 

to attach snow-ploughs to the engines to clear the line for traffic. In February 1828, when Lt. 

General Lloyd visited Darjeeling for the first time, snow fell for three successive days 

covering the station and the adjacent hills with a white mantle of snow for weeks. 

Darjeeling town which covers an area of I 0.57 sq lan was supplied with pure water 

from 26 springs in the Senchal catchment area which was collected in the large lake and from 

thence conveyed through large conducts to the reservoirs established at the St. Paul's School 

and Rockville, the capacity of the three being 20, 2 and 0.05 million gallons respectively. The 

water was distributed in the town through pipes of varying size, the total length being 20.8 

kms. Provision was made for the supply of pure water at three of the most important stages 

along the Tista valley road for Kalimpong town. The Minerals Spring which was well known 

to the indigenous population was situated at a spot called Dabai Pani (medicinal water) to the 

east of the Mall fonnally utilized for medical purpose and a convalescent depot was built 

nearby for the convenience of the troops at J alapahar. The water however, was not used since 

1920, and the depot had been in ruins since then. 

During the British period the floras available in Darjeeling hill areas were mostly 

acacia, aconite, bamboo, champ, chestnut, chillani, cinnamomum, conifers, criptomeria, 
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ferns, grasses, ironwood, katus, lampati, laurel, magnolia, maple, rnichelas, mosses, oaks, 

orchids, palms, panisaj, pipli rhododendron, rubber, vine, sal, silver fir, simul, sissoo, teak, 

tun and walnut. The criptomeria, which later predominated the hills giving the landscape a 

stiff appearance was introduced from China and Japan by Mr. Fortune who brought back with 

him the seed which was passed on to Dr. Anderson and planted out in nurseries in Jalapahar. 

There were two species of maple and birch. Sisoo grew in the valley of the Balasan, Rangeet, 

Tista and Rongpu rivers. Tun thrived well but was inferior to the variety which was grown in 

the plains. The wild mangoes were found in the tract between Kurseong and Pankhabari. Pink 

variety of rhododendrons flourished from Darjeeling town up to 3600 meter, the white variety 

were found at lower elevations. The Walnut was then found chiefly in the Tista division. 

Champ a light yellow close grained wood was well adapted for furniture making. Magnolia 

trees were large and hardy bearing a profusion of white, sweet scented flowers in spring. 

Wild cherries were grown abundantly at an elevation in between 2000-3500 meter. The 

barberry was indigenous, while the wood was green and used for dying purposes. Five 

varieties of raspberries covered the hilly tracts. Strawberry was full flavoured but slightly 

tartar than that of the European variety. Apples and peaches were grown luxuriantly, but the 

fruit was bitter and fit only for making jam. A wild grape was found on the lower eastern 

slopes. 

During British period, animal found in Darjeeling hills included antelope (rare), bear, 

bison, boar, cats (civet, jungle and tiger), deer (barking, hog and spotted), elephant, fox, gaur 

(goral and serrow), hare, jackal, leopard (ordinary and black), lynx (rare),· mongoose, 

porcupine, rhino (rare), samber, squirrel (flying and ordinary), tiger, wild dog, wolf and 

snakes of which there were 47 varieties of which 17 were poisonous and chief being the 

python which often measured 28 feet, cobra, Russell's viper etc. Among the birds duck, 

pelican, geese, Greek pigeons, imperial-pigeon, jungle fowl, partridges, peacock, snipe, teal 

and woodcock, green pigeons etc. were available in Datjeeling during summer and auhimn. 

The environment of British period was very much nature dominated. In compare to available 

natural resources the population was sustainable and thereby the environmental quality was 

well preserved. As such, degradation was not visible in the Darjeeling hills till the late British 

period. The law and rules of the civil society was also excellently managed by the British 

administrator. The buildings were only two storied with G.C.I. sheet roofing.There were 

numerous springs so water which was sufficient for every person. Almost all people were law 

abinding. The roads were constructed with proper manner i.e., as per plan and specification. 
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Prior to the British occupation, the forest were managed by the people according to 

their own custom and traditions where the relationship between the forest and the people 

were hannonious. Since the British occupation, the whole relationship was put into jeopardy 

because the British looked upon forest as valuable goods which needed protection and proper 

distribution. And in accordance to this they passed forest law. The first forest law was passed 

in 1865. The early British intervention had profound effect on the lives and especially in the 

forest because they cleared some portion of forest to set up tea garden and railway lines, and 

even today the land use pattern has imprints of the British system. 

At the time of British acquisition, the Darjeeling hill areas were largely uninhabited 

and covered with forest. Forest to the east of the Tista were found to be in relatively poor 

condition due to the greater rural settlement as the indigenous Lepcha people followed 

swidden (shifting) agricultural practices. Extensive forest fires were often reported in the 

outer hills and along the Tista and Rangit valleys which often originated in the uncontrolled 

spread of slash and bum fires. The first India Forest Act in 1865 arose out of the need for 

conservation of timber and also to eliminate the prevalent practice of swidden agriculture by 

virtue of a gazette notification in 1871-72. Thereafter 18,648 sq. km of hill forest were 

notified as ReservedForest. 

Since Indian forestry was a relatively new institution at the time of its inception under 

Brand's in 1864, the initial methods of working the forests involved the sale of individual 

trees exceeding a specified girth under the penni! system. The impact of the system was 

decimation of all the best species and consequent accumulation of defective or otherwise 

poor quality species and specimens in production forest areas, quite the antithesis of sound 

silvicultural practice. With the establishment of refined forest management under 

recmmnendations of Brandis in 1878 as later modified by Schilch, the working practice in 

hill forest gradually changed over to selective felling at altitudes above 2250 meter and 

mostly clear felling below these levels. Monoculture gradually entered as the practical 

solution for improvement of commercial forests quality and spelt the doom of broadleaf 

stands in many naturally forested areas i.e., monoculture of c1yptomeria japonica found 

Darjeeling hill area. The disadvantage of c1yptomeria monoculture is that it does not allow 

undergrowth thereby it is not biodiversity friendly nor does it promote soil and water 

conservation. 
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At the time of British occupation in 1835, Darjeel ing hi ll area was entirely under 

forest Only a small population had been driven out by the oppres:. ion of the petty ruler whom 

they finally replaced. It was in fact estimated that the whole of this tract contained only 100 

souls and by the year 1850 the number of inhabitant had increased to I 0,000. 
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Figure 3.1 Population groll'th of Dmjeeling hills 

In 1866, only ten years after the establishment of the first tea garden on a commercial 

basis there were 39 tea gardens each having an average acreage of 256.50 acres an aggregate 

yield of 60,325 kg. In 1870. the num ber of garden rose to 56 covering an area I I ,000 acres. 

Between the years 1866 and 1874 the number of gardens trebled. the area increased by 80 

percent \\hile the outturn was multiplied ten times. 

3.3 Reconstruction of early Independent period environment 

After independence the Darjeeling hil l area come to the national mam stream 

economy. The tea indu try developed to a large extent and at present this industry is one of 

the major sources of revenue earning in Darjeeling hill area. The number of tea gardens has 

also increased at the cost of the forests. 

Cinchona is the nex t important plantation industry in the region a the gross area 

under cinchona \Vas about 24.000 acres. Government of West Benga l established eight CD 

blocks in Darjeeling hi lls along with necessary infrastructure including offices, residential 
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blocks, roads, water supply etc. Such early development work cost dearly in terms of the 

environment as large and w1regulated deforestation took place for development work. 

There was plenty of perennial water sources till this periodthougb some virgin 

reserved forest have been partially destroyed during this period. The Government gave the 

emphasis to construct the road in different parts of Darjeeling hills to speed up development 

and implementation of various rural employment generating schemes. Unfortunately, 

deforestation took place as and when such constmction was taken np. 

After independence the man-environmentrelationship became more complex where 

man interferedwith all natural processes leading to large scale degredation. There were two 

quite distinct processes which needed to be distinguished. Firstly, the mountain served as a 

source of resources for the population living in other areas. This applied particularly for 

building construction or other forest products where that commercial exploitation of the 

mountain environment was carried on excessively. This can beperceived in the development 

of the urban settlement in Kalimpongwhere the forest cover was totallydecimated or 

destroyed. However, it was paradoxical as the number of decision makers realized the 

growing importance of the forests. They worked on sustainable mountain environment 

practices to help develop the area in future. These were hopeful sign that the concerned 

authorities had realized their responsibilities for the hill areas. 

The second process, which happened to be widespread in Mirik and Kurseong is 

related to unregulated population influx which was very instmmental in accelerating the 

processes of degradation and destmction of mountain ecosystem. The water retaining 

capacity of the natural vegetation was reduced and run off increased both in volume and 

velocity. Deforestation and the use of inappropriate agricultural techniques on unsuitable land 

lead to different forms of soil erosion and ultimately to the loss of cultivable land. To survive 

man neededto depend on the traditional and cultural bound techniques for preserving the 

environment. 

Population growth resulted in pressure to expand the cultivable area by clearing forest 

lands. The land requirement of a given population depend on the productivity of the soil and 

this could be considerably enhanced or reduced by the agricultural techniques applied. 

Increasing population pressure also resulted in marginal land. i.e., less suitable and mostly 

steeper slopes being brought under cultivation thus, lead to a reduction of overall productivity 

of the land. 
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Livestock was usually held in excessive number then in the hill areas, partly for 

religious reasons, partly on account of the low yield of cattle and partly because of the need 

of animal manure. Livestock made demand on the forest in two ways. Firstly the forest was 

used for grazing all the year round and the cattle feed on young plants and the leaves and 

twigs of small trees and secondly the leaves and twigs were lopped for cattle feed by the 

population themselves. Such practice was heedless as the whole branches were amputated 

and the trees were considerably weakened. The destruction of forest by fire was partly for the 

existence of livestock. Many peasants set fire to dry cover of grass and pine needles in order 

to improve the growth of fresh grass and to destroy the slippery pine needles which were a 

threat to livestock grazing on the slopes. In areas where the burning of forest grass was 

practiced regularly a characteristics open forest of old pines without any young trees resulted. 

In addition to this, in the absence of alternative fuel needed for the population in the 

Darjeeling hilly areas the demand for fuel was met by fire wood and as a result trees were 

robbed of all their branches except for the top crown. An estimated amount of annual 

firewood consumption was of the order of 0.6 cum per family or well over about one lakh 

cum for the whole of hill areas. The forest also had to meet the populations need for 

constructionin accordance to the climate and local building styles. Timber and fire wood 

extraction, forest clearance for cultivation, grazing, lopping for fodder, burning of the 

undergrowth in conjunction with in-efficient timber utilization were causing a general 

degradation of the forests by thinning, ageing and finally destruction. Since independence 

the forest department had issued the permit tocollect fire wood once in a day per family and 

cattle grazing pennits also were issued in the respective range by the forest department where 

the cutting of live trees were prohibited. Many people followed the rule framed by the forest 

department to some extent but some took advantage which caused further deforestation. 

Population pressure in the hills had led to deforestation and erosion from the 

beginning of independent period and situation was becoming more critical every year. Many 

had no choice than to look for alternative means of live hood. It was clear that destruction of 

the forest in the hills, through the destruction of the previously balanced ecology was 

indirectly resulting in the destruction of the forest in the lemiwhere both squatting and legal 

settlements were dependent on forest clearance while a growing population was placing 

increasing demands on the dwindling forest for firewood and construction timber. This was 

not easy to stop since some portion of Darjeeling hill areas depended on the selling of such 
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timber for the purchasing of essential items to meet the needs of growing population. 

Deforestation in the /erai did not have the same destmctive effect as in the hills. 

3.4 Reconstruction of Pre DGHC period environment 

Since the inception of Dmjeeling Gorkha Hill Council in I 988, massive changes have 

been seen in different field of environment including felling of forest trees, sawing of timber 

and selling them to market without pennit. Similarly forest land has been encroached by the 

people and constmcted their dwelling houses. They even started the quarry, which is still seen 

in several parts of the hill area especially in Kalimpong forest division area and partly in 

Darjeeling and Kurseong forest divisions. The forest products like cardamom and other cash 

crops including broom-stick, orange, medicinal plant, house decorative plants etc. have been 

extracted from forest and are being sold elsewhere. Thus the forest environment have been 

further damaged. Similarly, the PWD land of various parts of the hills and other public lands 

have been forcefully occupied by the miscreants. 

There was an agitation for Gorkhaland from I 986 to I 988 which involves the arm 

struggle therefore, most of the youth were familiar with the skill to use gun, have also killed 

unaccounted number of wild animals including deer, hare, porcupine, birds etc. causing 

irreparable damage to wild life and biodiversity of Darjeeling hills. The small trees and 

bushes and champ flower bearing trees have been cut down in wide area resulting in the 

perennial water sources in Thuchuk lake in Lava, Sinchel lake in Darjeeling, Durpin in 

Chimney being degraded. It is practically seen that the Thuchuk water source which was a 

major water source for Kalimpong town, since the British period has totally dried up as the 

entire forest area has been deforested causing water crisis in Kalimpong and adjoining areas. 

During this period several new roads have been ·constructed but many more have been 

left incomplete as the construction work were given to the activists involved in DGHC 

agitation to make them happy and financially sound. They were not experienced contractors 

and their quality of work were very poor. This can be substantiated by the fact !hay they cut 

the treesas well as the hill slopes indiscriminately for road constmction leading to destmction 

of the environment. The village roads were also built unscientifically as such construction 

havealso damaged crops land, fodder and fmit trees of the area. The poor people did not get 

compensation even though the roads were not their prior demands. 
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The people have violated the National Forest Policy of 1952, which was initiated to 

allow exclusive state control over tht: forest and its management. The policy aimed to 

increase Government control over forest resources and develop forest to meet the timber 

needs of industry and defence. It declared that village communities should not be pennitted to 

exercise their traditional rights over the forests at the expense of national interest. Due to the 

domination of the local leaders, theNational Forest Policy of 1952 could not be imposed 

during this period in the Darjeeling hill area. 

3.5 Comparison between the different periods 

Dmjeeling the queen of the hill stations was a clean and beautiful town during the 

British period. The people were law abiding and were law abiding. The present Chowk Bazar 

(formerly known as Gundri Bazar) was the main market place, where the village women used 

to sell their local produce to the consumers. At present the tall building have over shadowed 

the breath taking view of Mount Kanchanjunga and the town area is strewn with garbage. The 

present buildingsin Darjeeling, Kalimpong and Kurseong towns do not follow theMunicipal 

norm. This difference can beseen when we compare the present building with the old 

building model constructed in the British regime (photo 3.1 - 3.14). 

Earlier the town and bustys were establishedonly after a thorough study of mitigation 

measures for fire havoc, influenza, drought and famine. The houses in the villages were 

constructed with bamboo, thatch, mud and stone. 

Today such houses are only a source of attraction forsustainable tourism. In the early 

days there were only bullock carts plying in the town as well rural areas of hill areas of 

Darjeeling. The goods and essential commodities were transported by bullock cartsto their 

respective destination. In the past there was vast virgin forest in and around Darjeeling and 

Kalimpong town, but today the towns are covered with concrete jungle, where large numbers 

of multi-storied buildings have been built. 

During the British period and during early independence period there were sufficient 

sources of drinking water in Darjeeling hill areas, but today small springs have dried up and 

water is being distributed by the tankers of Municipality and P.H.E. Department. The main 

water source of Darjeeling is Sinchel Lake, Durpin!Chimney in Kurseong and Dhoula in 

Kalimpong too get much less water in comparision to the yield during the British period. 
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There ha been vast change in fore~ts cover and rhododendron which arethemain 

auraction lor tourists in the past and present arc on the verge of extinction. Tea culti vation in 

the area is confi ned almost entirely to land transferred on lease from the Darjeeling and 

Kurseong divisions indicating that sub!>tantial felling acti\ ity ha occurred there in the past 

and mo t surviving forest in these two divi sions are converted into forests growing conifers at 

tempera te elevation and teak and sal in the terai region. 
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The figure 3.2 re\eab long term changes in classified forest co\er \\hich have occurred in 

Darjeeling hills. The mo'>t substanti\e changes over this period seem to have taken place in 

between 1911 to 193 1. '' ith leasing of considerable tracts of forest land to the tea gardens. 

Among the three forest divisions, hill forest in Kalimpong have howc,·er. consistently 

accounted for higher forest CO\t:r, a feature attributable mainly to the absence of tea garden in 

that region. Although all forest divi sion show decline in forest cover over the century, the fall 

ha been much sharper in the Darjecling and Kurscong di\ i ions and moderate in the 

Kalimpong division 
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Block-wise Change in Forest of Darjeeling hills during 1981- 91 
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Figure 3.3 CD Block-wise changes injiJrest CO I'er in Dmjeeling hills during 1981-1991 

Substantial loss of forest in the district in between 1911-1 93 1 was followed, by 

marginal recovery of forest cover in between 1941 to 1961, due to large scale forest 

conversion activity during that period. Lands which had been cleared of mi xed forest over 

earlier period were converted both to tea and to monoculture of coppice. sal and teak in 

commercial forests. The deforestation trends over the first half of the century thus appear to 

have been shaped primarily by the revenue motive. 

The forests in the region were being felled almost continuously and th e losses in 

classi tied fore t cover represent land transfers outside commercial forestry and tea. The brief 

recovery in between 196 1-71 was fo llowed by another downtrend in fo rest cover in all three 

forest divisions in between 197 1 to 199 1. [tis interesting to note that classified forest CO\er in 

all three division was tationary fo r nea rl y five decades beginning 1931 and only after 1971 

commenced another decline that appear to be related the growth of settlement. 

67 



CD Block-wise Population Density Change during 1981-1991 
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Figure 3.4 CD 8/ock- ll'ise population density changes during /98/ - / 99 / 

Population density in the Darjeeling hill area stood at 281 persons per q km in 1991. 

showing an average increase of 55 persons km~ in between 198 1 to 1991. The figure 3.4 

show the changes in population density of different blocks of Darjeeling hills. The sharpest 

increment have occurred in Darjecling and Mirik both located in predominately tea growing 

regions where rapid urbanization is also taking place. 

Comparison of fore t cover to increment population in different block dunng the 

decade 19X 1- 1991 dra\\ s attention to the population forest dynamics of the Darjeeling 

llimalaya. The growth in population density was estimated to be 66 persons per s4.km during 

the period 19X 1- 199 1, but the settlement i concentrated most ly in and around tea gardens. 1\ 

sharp contrast is seen in Kalimpong I. \\ here gnm th of populatron during the decade has been 

taken place O\er dispersed area mostly attracted by agriculture expansion in the absence of 

tea thu the population increase i. absorbed by k/wsmalwlleading to a 'cry high rate of forest 

depletion. 

Out of 2355 sq. km of Darjeeling II ill areas the total area of the forest is I 058.08sq 

km (41.41°,o}, wherea the forest area under the DG IJ C is 69.50 km~ \\hich is 2.9°-o of the 

total geographical area of llill Counci l. The requirement of fuel wood lor the population as 

calculated on the basis of per capita consumption according to \\ ood Balance Study of West 

Bengal 19X7 comes to 622,000 m' obtainable fro m annual felling of 12.45 km~ (each hectare 

producing 500m3 of firewood) . Out of 6.23 lakh m1 annual demand for firewood, the forest 

directorate produces annually 25.000m 3 obtainable from 50 ha of clear fe lled area. Thus the 

balance which works out to be 11 .95 km" or forest rs plundered annuall y in Darjeeling hills 
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for firewood. During the first decade of 1901-1910, the forest department used to produce 

82,000m3 fire woods per year giving 0.32m3 per capita while during 1951-1960 the firewood 

production was 84,000m3 but due to increase in population the per capita firewood available 

was 0.16 m3
. 

The annual average timber production during which 1970 was approximately 1.43 

lakh m3 which in 1980's came to 1.25 lakhs m3
. The timber production further declined and 

during 1990-2000 the annual timber production in Darjeeling hills was mere 12,500m3
• The 

total ban of felling of trees following the 1996 Supreme Court order there is practically no 

legal felling even to meet people's genuine requirement of timber however, this has 

encouraged timber smuggling resulting in quite extensive degradation of forest. Even as the 

farmers had raised agro-forestry in their agricultural land the requirement of the landless had 

to be met from forests. They collect timber and firewood for selling in the market for their 

subsistence. This is seen to be a major factor for the degradation of forest. 

3.6 Reconstruction of DGHC environment of Darjeeling Hill. 

Since, the inception of Darjeeling Gorkha Hill Council (DGHC) in 1988, massive 

changes have been seen in different fields of environment, the forest lands have been cleared 

and timber was sold without permit. Forest lands wereencroached by the people for 

constmcting their dwelling houses. They have even started the quarrying specially in 

Kalimpong forest division area. Similarly, the PWDland and Govenunent lands have been 

forcefully occupied by the miscreants damaging the hill ecology. 

The constmction of village roads too have damaged crops land fodder and fmit trees 

of the area. Though it was not one of their prime demands the poor people till date has not got 

compensation for the loss of land. The furniture woods such as champ, panisaj are still 

available in and around Kalimpong town at a cheap rate mainly due to the total absence of 

Regularity Authority including Forest Department. In fact, the DGHC period demonstrate all 

round deterioration of administrative and law enforcing mechanism in Dmjeeling hill areas. 

Thus, environmental degradation reached to a very high level during this period. 

The population growth in Darjeeling hill areas during the past I 00 years has been high 

with continuous increment (figure 3 .I) putting tremendous stress on the dwindling natural 

resources. Simultaneously, the growth rate in urban centres has been tremendous as depicted 
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in figure 3.5. It is revealed, the growth in case Darjeeling town is sharper in comparisiom to 

other urban centres. Kal impong shows much sluggish growth (tigure 3.5). 
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lndi criminate deforestation and misu e of land within the catchments have caused 

drying up of many such perennial springs. A consen ·ati\'e estimate put the figure at over 50°·o 

during the last century. The rapid land-use transformation has accelerated the decaying 

processes.During the past hundred years the forest and pasture land has reduced !'rom 77.86°·o 

to 38.54%. Consequent ly net sown area increased from 19.73 to 44.21 % (figure 3.6 ). 
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Figure 3.6 Changes in major land use pattern in D01jee/ing hills 

The hi ll environment has been damaged bad ly since the inception of Darjeeling 

Gorkha hill Council. It is also seen that several tourist spots and community hal ls have been 

built in remote villages too, where the approach roads have beenconstructed in such area at 

the expense or agricultural lands. Forest cover have dwindled, the habitat of animals and 

birds have been destroyed wh ich is considered as gross destruction of hi II environment. Due 

to construction of various structures especially in urban areas, the temperature has changed 

due to urban heat island. Further, it is also seen that the very anthropogen ic factors such as 

li\·cstock graLing and fire arc responsible for creating many of the grasslands in the hill 

regiOn. 

3.7 C limate cha nge and its impact 

Global warming is a phenomenon in volving the increase in the average temperature or 

the earth's ncar-surface air and oceans since the mid-twentieth century and its projected 

continuation. The IPCC concludes "most of the observed increase in globally averaged 

temperatures since the mid-twentieth century is very li kely due to the observed increase in 

anthropogen ic greenhouse gas concentrations '\·ia the greenhouse effect. I PCC indicates that 

average global surface temperature will likely rise a further 1.1 ° to 6.4°( during the twenty

firs t century. While, climate change include the long term change in the trend of other 

climatic elements i.e., humidity, precipitation. wind velocity, sun shine hours etc. 
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The scenano of global wanm ng vis-a-vis climatic change in the Darjeeling hills 

perhaps has more implications on the regional life sustaining system than that of its 

coun terpart in the plains. Analysis of long tenn climatic data reveals some interesting facts 

regarding the long term trends of temperature, humidity and precipitation pattern. 

Temperature record (Source: IMD) for the past 116 years reveals the alarming rise of 

temperature in Darjeeling accounting to 4°C i.e., more than double in comparision to the 

global figure. Long term projection displays even worse scenario with a possibility of mean 

maximum and minimum temperature ri ing to taggering 26°C and ll.5°C respectively with 

an increase of another 3.5°C by the next century (figure 3.7). 

LONG TERM TEMPERATURE PROJECTION IN DARJEELING (Based on 1891-2007) 
~ ,----------------------------------------------------------------

- TEMP _MAX_ 'C --TEMP _MIN_ 'C 

5 +----------------------------------------------------------------

Figure 3. 7 Long term temperature projection of Dmjeeling 

Climate change has also changed the relati,·e humidity level in Darjeeling (figure 3.8) 

tn the past hundred years. A decrease of 7% relative humidity is recorded during the 

pasthundred years. Projection for the next century reveals a further decrease of another 7% of 

relative humidity. The decrease wi ll have an ad\'erse effect on the biosphere as when 

theincreasing biological demand of water cannot be met, it might cause extinction of 

invaluable biodiversity of the Darjeeling hill . It ''ill al o affect agriculture in general and 

Darjeeling's famous tea production and quality in par1icular. 
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Figure 3.8 Long term relotiw! !tumidity trend projection of Darjeeling 

Effect of global warmi ng is also found visible in precipitation pattern in Darjeeli ng 

Himalaya. Precipitation record (Source: IMD) for the past 116 years reveals a clear 

decreasing trend in precipitation amount at an alarming rate i.e .. 300 mm decreased during 

the past hundred year and another 350 mm is expected to decrease by the next century 

(figure 3.9). The po. ible effect of such a drastic change \\Ould be disastrous unless the 

society is prepared with proper mitigation measures. 

Darjeeling Himalaya due to its special location against the backdrop of the mighty 

l limalayan barrier will display mass ive ramification or the possible effects of global warming 

piH:nomena by the next hundred years. Thes~.: includ~.:: 

• The ll imalayan glaciers have started to melt and the average rate of retreat is almost 

t\\ icc (34 meter) per year as compared to the 1971 le\ els of 19 meter. Glacial 

meltdown m orth Bengal desen es a special position as it governs the major 

perennial rivers li ke Tista, Tor a, Jaldhaka and Sankosh, hence global warming would 

cause devastating flood followed by prolonged drought. 

• As the greenhouse ga emiss ion increases the globa l warming rate result ing in strange 

climatologic phenomenon. like altered strato~pheric jet stream path that may lead to 

irregular monsoon. This would be a death bllm to agricul ture and agro based industry. 

• Darjeeling Himalaya is f~unous for its \\Orthy fore ts and \\ild life, a increase in 

ecological disturbance '' ould result in a very poor flora and fauna percentage 111 ''tid. 
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and thi have been proved a a tem perature change of mere soc degrees can make 30 

species extinct. 

Precipitation pattern of Darjeeling (1891-2007) and its 
1•roject1on 
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Figure 3. 9 Long term precipitation trend projection of Dmjeeling 

• The globa l warming manipulates the glacier melting process. Glaciers like Zemu give 

rise to large rivers of orth Benga l (Ti ta) which holds a place of great economic 

importance. But an excessive supply of \Vater due to glacial melt do\vn would cause 

flood ·o devastating that the riverine trajectory would cause thousands to become 

landle and homeless. Further, it would hamper the fisheries. 

• The land would never get adequate water for culti' at ion again a~ the ri' crs would dry 

soon after the glacier melt. ~I any of the e ri\'ers might cause premature termination. 

Thu it i apparent from the above mentioned facts that the climate change scenano is 

already vi ible in Darj eeling hi ll s in quite a significant manner. The course of variability i 

significant and a wide range of variation takes place in terms of temperature and relati\ e 

hu midity during the past I 00 year . The e need to be identi fted in order to ustain the 

productivity by altering the agronomic management options. The quantity of rainfall and its 

event have also become more uncertain. In certain places climatic extremes such as drought. 

flood and nO\\ melt have al o increased. 

Similarly impact of climate change on oil al o ha been noticed. The most important 

proce in the oil is the accelerated decomposition of orga ni c matter \\hich releases nutrient~ 
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in the shortertime which however may reduce soil fertility in the long run. Soil temperature 

influences rate of decomposition of organic matteras nutrients which are released are taken 

up by plant's metabolic processes. Soil productivity is influenced by the amount and activity 

of soil micro-organism which help in degrading the organic carbon in the soil as well as 

fixing the available nutrients. Climate change may also increase the rate of soil erosion 

caused by accelerated high intensity small duration rainstorms which will further hamperfood 

production and a further negative consequence of accelerated erosion will lead to increased 

sedimentation in streams and reservoirs. 

Climate change may influence spatial and temporal agriculture productivity through 

various influencing factors such as sustainability of crops, stability of crop yields, 

profitability, trade opportunities, employment and land reforms. The future socio-economic 

circumstances on which climate change impacts will occur will be very different from 

today's and therefore one has to be careful in interpreting the present results for future 

climate change scenario. The future agriculture system is likely to differ not only in size but 

also in structure from the present system. The pressure of other external drivers and 

influences such as the WTO also need to be inc!uded.What will be a fraction of small 

marginal and large farmers, how the input application will change due to technological 

advances and what kind of crops and cropping system will exist also needs to be examined. 

The land use and land cover change will be strongly influenced by a rapidly growing 

population, industrial pressure and water availability. The marigold the most common flower 

cultivated in Darjeeling hills has become threatened due to climate change, cardamom which 

is the cash crops of hill area of Darjeeling has declined its production significantly. Socio

economic linkage with future agriculture production is relatively complex and also need to be 

linked through the bio-physical modification associated with climate change. Socia economic 

aspects can be dealt working out the cost benefit analysis for various climate change scenario 

by using econometric process models and the other as generating the socio economic 

scenarios pf there-cropping system model for further impact analysis. 

Agronomic experts can provide guidance on possible strategies and technologies that 

may be effective, fanners must evaluate and compare these options to find those approximate 

to their needs and the circumstances of their fann. Identification of the present vulnerabilities 

of the agricultural system cause of resource degradation and existing system that are resilient 

and sustainable strategies that are effective in dealing with current climate variability and 
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resource degradation are also likely to increase resilience and adaptability to future climate 

change. 

Food programmes and other social security programmes need to be introduced to 

provide insurance against lower production due to extreme events. Infrastructure facilities 

like transportation distribution and market need to be improved for meeting the growing 

changes arising due to bio-physical and socio-economic drivers along with the climate 

change and its variability. 

Change in policies such as crop subsidy schemes, land tenure systems, water pricing 

and allocation could increase the adaptive capability of agriculture. Many of the above 

strategies will be beneficial to the farmers for climate variability and climate change building 

the capability to defend change and evaluate possible responses is fundamental to successful 

adaptation. 

The immediate impacts of climate change as already visible includes in early 

flowering of some species and changes in growing periods of some crops will influence and 

modify the crop production. The fanners of Darjeeling hills have reported that a disease of 

black spot on the leaves of potato has developed resulting decline in potato production may 

be due to the effect of climate change i.e., increase in temperature. Vulnerability to climate 

change is closely related to poverty as the poor have fewer financial and technical resources 

available to them to cope with climate related changes they have a great dependence on 

prevailing climate for agriculture activities. 

On the other hand climate change has its impact on health also. There has been 

growing concern in both climatological and medical communities that climate change is 

likely to have wide ranging impacts on health. The potential health effects from these 

consequence are many overall negative health impacts may out weigh the positive ones. 

Extreme weather events increase death and pathology rates directly through injuries or 

indirectly through infectious diseases as well as through social problems that stem from the 

effects and other stresses indirect health effect include. Increase in vector borne diseases such 

as malaria and dengue fever because changes in temperature will increase the availability of a 

suitable habitat for the insects or parasite, the developmental rate of insects that spreads a 

particular disease there also may be increases in the spread of food poisoning and water borne 

diseases as aquatic pathogens may get greater chances of survival for a longer period of time. 
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Table 3.1 Climate change ami its impact implication. 

Driving factor Impact and Implication 

Increased Forests at lower elevation will respond to a greater degree compared to 

photosynthesis degraded forest at higher elevation. Evergreen early successional fodder 

and water use tree will respond to a greater degree compared to deciduous timber tree. 

efficiency as a However, shortening of life span of leaves, changes in biomass allocation 

result of pattern, poor quality litter production may counter balance the Co2 

increase in Co2 enrichment effect. Higher Co2 concentration can induce self compatibility 

concentration. in other wise self compatible species composition will change due to 
reduced fitness of many species. 

Warming induced stimulation of growth will increase with increase in 
elevation. It may result in higher yields of some crops if wanning is not 
coupled with water and nutrient stress, but will not be favourable for alpine 

Increase in species which require chilling for germination and fruiting. Leaf life span 
temperature reduces with mcrease m temperature in the north-eastern Himalaya. 

Quereus leucotrichophora, a species with high ecological as well as socio-
economic values, shows low production at lower elevation hence is likely 
to be negatively affected by warming. 

Ecosystem with clay-loamy and organic soils will affect to higher degree of 
water stress in Darjeeling Himalaya than sandy soil with low organic matter 

Change in content. Later successional species with a greater capacity of storing 

precipitation 
resource in root system will have an advantage in coping with the nutrient 
stress. If shedding of leaves in a strategy to avoid low temperature and 
related water stress, 

. . 
mcrease m rainfall coupled with increase in 

temperature is likely to increase the life span of leaves. 

Reduction in length of the dry season under higher temperature and rainfall 
scenario may intensify competition for shared pollinators or may increase 
the density of some pollinators which may compensate for over lap of 

Change in flowering. As the proportion of evergreen and deciduous species or winter, 
phenology summer and spring flowering species and of wind pollinated and insect 

pollinated species is not uniform across the region the impacts of climate 
changes on ecosystem properties mediated through phonological changes 
will vary within the region. 

Higher rates of removal of leaf litter and dead wood from forest floor with 
Change in soil increase in population pressure coupled with higher soil respiration under 
carbon stock warmer regimes will reduce downward movement of organic carbon, more 

so in open environment. 

Upward progression of species in response to warming is almost certain but 
the rates of ranges expansion are difficult to predict because of interaction 

Upward of climate and non-climate factors determining species abundance. As 
movement of responses to temperature differ by species and elevation, new altitudinal 
biomass belts of vegetation will differ from the present pattern. Alpine vegetation 

particularly on convex slopes is likely to be the most sensitive's to 
wanning. The propm1ion of grasses forbs and shrubs are likely to increase 
and that of sedges to chancre in economic and ecolocrical functions of 
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meadows. 

Changes in Competitive interactions are intensified under elevated Co2 vines may 

species profit more. A climbing invader niches will under go stress and will have 

composition less chances of survival compare to wide niche species. Migration of 
species to favourable niches will be limited by habitat fragmentation. 

There might be nutritional health effects because of changes in agricultural 

productivity. In the town areas where the health system are not geared up yet to meet the 

needs of all sections of society, specially the poor are likely to be adversely effected by 

aforesaid health impact. The most affected even with in the vulnerable areas will be children, 

senior citizen, physically challenged people, people living in pockets of overcrowded and 

poorly serviced settlements in urban and mral areas. 

There will be massive change in natural vegetation in Darjeeling hills under the 

influence of climate change. Some of the major impact implications have been tabulated in 

the following table (table 3.1). While wanning will drive biomes upward, changes in ranges 

of species are also certain. There are several sources of uncertainty to forecast which species 

are most likely to be threatened or favoured partly because the impmtance of non-climate 

factors in influencing vegetation dynamics has not been given due to consideration in the 

prediction. In the hill areas, moraines exposed as a result of glacial retreat due to warming 

will drive alpine species upward but colonization may be constrained by erosion and nutrient 

limitation. The dominance of tree species derives from their physiological adaptation to 

extremely low temperature. These species with a narrow ecological niche may be 

extenninated if they fail to complete with the new arrival under warmer regime and/or to 

expand their ranges. 

In alpine areas, Junipers are found to prefer drier limestone area rich in calcium and 

Rhododendron prefer moist areas in schist area poor in calcium, as altitudinal belts differ in 

topographic and geological attributes influencing species dominance and distribution. The 

landscape scale composition of forest and meadows observed at present is going to be 

different from the future scenario. Low altitude/ foothills forest dominated by shorea robust a 

are not likely to be as sensitive as higher elevation vegetation because this species can 

withstand much wanner humid/dry climates. 
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Table 3.2 Common change in vegetation due to climate change 

Kind of change Change driving factors 
Conversion of dense· to Population pressure, market forces, erosion of traditional 
open forest forest management to fulfill local need. 
Dense forest converted to Intensive timber extraction on steep slopes with poor 
scrub regeneration capacity. 

Increase lll livestock population, erosiOn of traditional 
Degraded forest converted values of grazing, failure of fonnal institutions to check 
to agricultural land illicit grazing, decline in fodder production and policies 

limiting direct economic benefits from forests. 
Conversion of pastures to 

Protection and plantation of multipurpose trees by local 
agriculture/ scrub 
land/forest 

communities. 

Conversion of grasslands Decline in nomadic grazing due to enforcement and/or 
to scrubs cultural change. 

Degradation of natural forest, restriction on access to 
Increase Ill multipurpose meadows and forest, policies favouring timber and other 
trees in farmland industrially important trees, limited indigenous capacity to 

enhance productivity of community forests. 
Conversion of agriculture 

Subsidy on horticultural inputs and marketing. 
to agro horticulture 

Increase in forest species 
Strict enforcement of protection. 

richness 
Conversion of Oak to pure Commercial charcoal making, selective protection of pine to 
pine stands maxitnize revenue. 
Domestication of new Emergency market for medicinal plant product and 
crops restriction on extraction from the wild. 
Expansion of weeds Habitat changes together with climate chancre. 

Phonological changes 
Shift in flowering time of Rhododendron from March/April 
to Feb-March due to climate change. 

3.8 Conclusion 

It is seen from the different records, there has been massive change in environment in 

the Daljeeling hills for last l 00 years, every decade there has been change in human 

habitation, increase in dwelling'houses and urban centres, new roads, developing of tourism 

centres, along with deforestation, etc. are the main causes of degradation of environment. It 

can be said that day by day hill environment has been deteriorating to a very great extent. The 

species which were seen l 00 years back has been extinct and threatened. The future will be 

very bleak if we continue to misuse and overuse of hill environment in this way. 

The environment degradation in the hill areas are complex and interrelated with many 

processes i.e., landslide, soil erosion, drought, floods, decline in the forest cover, decline in 
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agricultural yield, siltation in reservoirs and rivers, extinction of species etc. The natural 

springs are rapidly dying, domestic animals are less productive or unproductive, the fodder 

resources are limited and natural forests are fast disappearing in the hill areas. Blasting of the 

rocks for the construction of roads, tunnels, dams, colonies etc. and haphazard method of 

mining have greatly affected the ecological balance. Mining operations are old and traditional 

which have destroyed lush green vegetation cover. The dust particularly emitted from the 

stone and sand quarries and other similar factories have been contaminating the air and are 

causing serious air and noise pollution. The forest under growth has been cleared, the sub

surface water has been decreased and the mountain side resembles a gigantic skeleton due to 

blasting as it is going on the Tista low dam hydroelectricity project. 

In higher altitudes, forest edging is an environmental hazard. In areas of moderate 

relief, water erosion is a serious problem as it makes the bed rock week susceptible to mass 

movement and landslides. Landslides are very common often blocking the vehicular traffic 

and sometimes damaging engineering projects. In the low relief of alluvial plains, flush 

floods, soil erosion and sheet erosion are environmental hazards. 

The construction of unimaginatively planned and recklessly executed roads along the 

fragile hill slopes in the biggest factor of destroying the environment. Constructions of dams 

on hill rivers to meet the ever increasing demand of irrigation water and power of the plains 

is yet another environmental hazard. These projects cause destruction of hills, flooding the 

fertile valleys and create the problem of rehabilitation. 

Climate change is a long term process that involves significant change in the average 

weather of a region. Average weather may include average temperature, precipitation, 

humidity and wind patterns. The earth's climate has changed many times during the planets 

history, with events ranging from ice ages to long periods of wannth. It has been proven fact 

that human activity is the main explanation for the current rapid changes of global climate. 

Consequently, the stress should be to reduce the human impact. The climate changes are 

inferred from changes in indicators that reflect climate such as vegetation dendrochronology, 

ice cores, sea level change, measurement of green house gases and glacial retreat etc. 

Aerosols may be of either natural or anthropogenic origin such as collection of 

airbome solid or liquid particulars residing in the atmosphere for several hours. The physical 

characteristics of particles and how they combine with other particles are part of the feed 

back mechanisms of the atmosphere. The atmosphere constituents affect the climate change 
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directly or indirectly. The effect of climate changes are changes in precipitation patterns 

changes in wind patterns (storms/high intensity rainstorms), deforestation, urbanization and 

desertification. 
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Photo 3.1 Panoramic vie11· of Dwjeeling tOII"IJ in /9 /3 (Courte.~:r: Das Studio, Dwjeeling) 

Photo 3.2 l'ie11· o/Darjeeling T01m ill ](}().J (Courtesy: Das Studio. Dwjeeling) 

Photo 3. 3 Kat impollg I0\\"11 ill 189 2 (Courte.\:\"." 
Kalimpong Public Libmrr) 

Pho/0. 3.4 Kolimpong urban .\praal in 20 I 0 
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Photo 3. 5 Kalimpong F esti\'0/ at Ale/a-ground 

in 1935 (Co urtesy: Kalimpong Public Librwy) 

Photo 3.7 Riyang Rai/ll'(ly Station in 1915 

Photo 3. 9 Kal impong Alain Road in /915 

(Courte.sy: Kalimpong Public Lihrwy) 

Photo 3. 6 Present Kalimpong A4elo-ground 

Photo 3.8 R~rong Rai/ll'(fy Station at Pre\'l!nt 

Photo 3.10 Present Kalimpong Main Road 



Photo 3.11 Sn01~(al/ in Kalimpong in /920 

Pho!O 3.13 The TLDP Ill Project site at 

Rambhi before implementation, 2000 

X5 

Photo 3.12 Concrete Jungle at the same site as 

multi-storied buildings coming up in 

Kalimpong, 201 I 

Photo 3.14 The TLDP Iff Project silt> at 

Ramhhi during implemenlalioll, 2011 


