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INTRODUCTION 

 The economy of the mountainous states depends to a great extent on agriculture and 

horticulture-the highly climate sensitive sectors. The dominant features of hill farming in mountains are 

largely rainfed farming on sloping marginal farmlands and small land holdings of households. The state of 

Himachal Pradesh is a mountain province in the Indian Himalayas situated between 30
°
 22′ 44" and 33

°
 12′ 

40" N latitude and 75
°
45′ 55" to 79

°
04′ 20" E longitude. The physiographic features of Himachal Pradesh 

comprise of different mountain ranges, hills and valleys exhibiting an altitudinal variation from 350 m to 

about more than 6,975 m above mean sea level. Its one-third area remains snow covered for about seven 

months in a year. This snowy part of the State is the source of three major rivers – Beas, Ravi, and Chenab 

while Sutlej and Yamuna Rivers originate from Tibet and Yamnotri, respectively. The mountains 

agriculture poses special challenges owing to recent changes in climate as compared to the conventional 

plain area agriculture. The biophysical and socio-economical nature of the mountains is characterized by 

extreme diversity and non homogeneity. The effects of climate change in different mountain systems are 

more perceptible in high crop production areas and regions where extensive animal husbandry and 

pasturelands are confined. 

 

  

Fig. 1 Digital elevation map of Himachal Pradesh Fig. 2 Rainfall pattern of Himachal Pradesh 

                  

Fig. 3 Annual maximum temperature pattern of 

Himachal Pradesh 

Fig. 4 Annual minimum temperature pattern of 

Himachal Pradesh 
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Fig. 5 Annual mean temperature pattern of Himachal Pradesh 

Climate of Himachal Pradesh 

 Himachal Pradesh situated in the lap of Western Himalayas. Its climatic conditions vary from 

extremely hot to severe cold regions like Chamba, Kinnaur and Lahaul Spiti. Average rainfall of the state 

is 1122 mm. Western part of state situated in foothills of Dhauladhar ranges of the Himalayas has the 

highest annual precipitation ranging 1844 mm to 2601 mm. The areas like Lahaul and Spiti, Kinnaur 

receive normal precipitation of 300 mm, during winter season. Northern part of the state is having by and 

large temperate climate receiving precipitation between 332 mm to 1088 mm annually. Annual mean 

temperature of the state remains between 10.4°C to 22.7°C, with temperature decrease from south west to 

north east part of the state. Maximum and minimum temperature varies between 19.5°C to 31.9°C and 

0.4°C to 17.0°C respectively with mean annual temperature up to 24°C.  

 

OBJECTIVES 

 Objective: To document the farmers’ perceptions of the climate and weather changes, 

impact on their livelihoods and food security and the coping strategies adopted by them to 

minimize the adverse impact of climate and weather change. 

Farmers Perception Regarding the Changing Climate 

People perceived a definite change in the climate over a period. Farmers were of the opinion that 

there is an overall increase in the temperature, drying up of surface water resources including river water, 

springs, lakes etc. Also the farmers perceived advancement in the flowering of fruit crops. More than 90 

per cent of the sampled households opined that uneven distribution of rainfall during the monsoon season, 

delay in the onset of the winter season; short winter period and the temperature above the normal were the 

major climate changes they had observed in past 10-15 years. Reduction in snowfall and shrinking winters, 

increasing temperature during summer, uneven distribution of rainfall, and temperature rising above 

normal during the winter months were among the main changes in the climate observed. In Bajaura valley 
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of Kullu district, the short winter period, reduction in snowfall in winter and increasing temperature during 

the summer season were among the most visible signs of the changes in the climate. Uneven distribution 

and insufficient rainfall during rainy season were the main signs of changes in climate. More than 80 

percent of sample farmers were of opinion that reducing snowfall in the winter and delay in the onset of the 

winter are signs of changing climate in the mountains, the threat of floods in the valley in the last 4-5 years 

is also among the signs of changing climate in the valley, which was opined by 88 per cent of the farmers. 

Palam valley farmers reported an unprecedented reduction in rainfall in the region compared to past 20 

years. All the farmers agree that the temperature has increased continuously during the period while the 

other factors fluctuate more. The other signs of changing climate which were reported by the farmers of the 

study area were short summer season, humid weather and increasing foggy days in the winter, 

unpredictable rainfall, higher velocity wind and high intensity of rainfall. 

Impact on the livelihoods and food security 

A shift in the source of employment was found from agriculture sector to various other service 

sectors. The percentage of workforce engaged in the business activities and non-agricultural labour also 

doubled in the present period. In Kullu, about 66 percent of workforce could find employment in 

agriculture sector in the present period as against about 76 percent in past period. The employment of 

workforce in other sectors such as business/trade and service sector increased to same extent in the present 

period. In the Palam valley, about 60 percent of the total workforce was found to engage in agricultural and 

allied activities in the present period as against about 71 percent in past period. The percentage of 

workforce employed in activities of labour both agriculture and non-agriculture increased from about 9 

percent in past to about 15 percent in present period. However, the percentage of workforce engaged in the 

service sectors both private jobs and govt. jobs remained unchanged over the period.  

The transition in the mountain agriculture has been brought about by the shift of area from 

traditional crops to the off-season vegetables. The area under basmati rice and maize crops has shown a 

decline of about 37 percent and 26 percent over a decade period. Due to the changing climate the area 

under basmati rice and maize was diverted toward local paddy. The vegetable crops like cauliflower, garlic 

and potato etc. have shown their existence in the cropping patterns of the farmers. The sugarcane, which 

was the cash crop of the farmers in the past, has registered a decline of about 50 percent in its area in the 

present scenario. Significant changes were observed in the cropping pattern of the farmers of Bajaura 

valley in the past and present scenario. A remarkable increase in the area under off-season vegetable 

noticed in the present cropping pattern. The area from food crops and fruits was shifted to the cultivation of 

the off-season vegetables in the region. The area under food crops reduced to more than half over a decade 

period. A marked reduction in the area under fruits such as apple, plum etc. was also observed in the 
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region. Among different categories of farmers, the decline in area under apple and other fruits is 

comparatively higher in marginal and small categories of farmers. There was significant increase in the 

total cropped area in the present scenario over past scenario. This might be due to the raising of 3 to 4 

crops of off-season vegetables, like cabbage and cauliflower within a year. The paddy crop area was 

shifted to maize crop and nearly 18 percent more area diverted to the maize cultivation in the present 

scenario. The area under oilseeds also declined to the extent of about 76 percent.  

 

Adaptation strategies adopted to minimize the adverse impact of climate and weather change 

Climate resilient development includes three components: reducing vulnerability by minimizing 

risk without depending on a particular climate future, strengthening resilience so that the unexpected can 

be overcome, and enhancing adaptive capacity so that communities can take informed control over their 

future. 

Commonly used Climate Resistant Practices by farmers in agricultural management   

 Rambaan (Agave Americana) is crushed and put into the water used for irrigation of paddy field to 

protect the Paddy from insect disease i.e. leaf folder, Rice hispa etc. and bacterial blight and blast. 

85 percent of the farmers reported that Rambaan (Agave Americana) is used against insect diseases 

like leaf folder, Rice hispa and bacterial blight whereas 90 percent farmers use chulla (wood ash) 

ash on vegetable crops like cucurbits, onion, brinjal, tomato, garlic for the control of insect like red 

pumpkin beetle, defoliating beetle, thrips and aphids. Mixed cropping (Wheat + sarson) (Maize + 

soybean/cowpea/Mash/Cucumber, Rice + mash) is practiced by 95 percent of farmers under low 

rainfall conditions. 70 percent farmers used drek plant (Melia azandrach), tara mira (85%) and 

tobacco leaves (75%) for curing various animal diseases. 

 Use of ankhar leaves for the control of rice hispa: Rice is major kharif crop in of Kangra district. 

Sometimes, there is heavy loss due to attack of hispa in rice crop. Farmers in some villages of 

Baijnath, Panchrukhi and Nagrota Bagwan blocks use broad leaves of ankhar plant for rice hispa 

control. In this practice, the leaves of the plant are placed at the entry point of the kuhl to the fields. 

The leaves of this plant are placed before the attack of rice hispa locally called as chitri. 

 Use of chullah ash against insect pests: People in most part of the Himachal Pradesh use chullah 

(wood ash) ash on vegetable crops like cucurbits, onion, brinjal, tomato, garlic for the control of 

insect like red pumpkin beetle, defoliating beetle, thrips and aphids. This practice is followed 

where the vegetable cultivation is done on small scale especially in kitchen gardening. The dusting 

of ash powder is done in early in the morning. Due to hygroscopic properties of ash sense organs 

of insect pests are damaged. Under inclement weather conditions insects and disease are observed 

attacking vegetable crops. To protect it from insects’ viz. hairy caterpillar and root borer, dry ash is 

sprayed in the fields of vegetable crops like ladyfinger, Capsicum etc. However, this result in 
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reduction of photosynthetic area of the plant as the ash sticks to the dew drops sticking on the 

leaves of the plants. This practice is also not very effective in controlling insect pests.  

 Treatment with Banna (Vitex nigundu) plant: This plant is known to be a secret and used as to cure 

many fungal and bacterial diseases in humans, animals and plants. A branch of banna plant is 

planted on all the sides of paddy fields where paddy is sown for good germination in nursery and 

rice field. 78 percent of the people surveyed reported use of banna plant against fungal and 

bacterial diseases. 

 For seed borne diseases protection, seeds are treated before sowing with mixture of ash & cow 

dung effectively to prevent pests and diseases. Ash acts as mechanical barriers to pests and 

pathogens. It also helps to conserve the moisture present in seeds. This method is practically used 

by farmers of Kullu, Lahaul & Spiti and Kangra. 

 People in villages of the districts surveyed believed that if cut is given to stem of the non-bearing 

aged fruit plant on the solar eclipse day, the plants starts bearing fruits from next fruiting season. 

This is probably due to disturbed C: N ratio in the plant which gets balanced with a cut as nitrogen 

uptake is checked. The cuts are made with care otherwise result in severe diseases incidences. 

Making cuts on the stem and branches of persimmon plants causes disturbances in the C: N ratio of 

the plant system, resulting in the bearing of fruits, as higher contents of C/N is responsible for 

unfruitfulness of plant. 

 Alberzia chinenses (Ohe) tree is planted in tea orchards in Kangra tea growing areas. The new 

leaves grow during summer months which are helpful to provide shade to tea crop. The leaves 

shed during winters thus providing sunshine. 

 During the late onset of SW monsoon, the seeds of the Kharif crops viz. Maize and soybean are 

sown in dry soil after soaking the seeds in the cow urine for 10-12 hours. This is done to protect 

the seeds into dry soils from insects/disease attack. This practice is followed in Changar areas 

(Rainfed areas) in lower plains districts of H.P. In this practice, seeds remain unaffected as urine 

make a protective layer on the seeds and germinate as and when rains occur or under sufficient 

moisture conditions. The practice is followed during the season when attack of insects is expected 

more in Kharif crops. Under such conditions, growing of chilies/ ladyfinger for additional yield in 

changar areas is followed. No extra cost is involved in such practices and also helps in lessening 

the insects and pests attack. 

 Under low rainfall conditions, mixed cropping in rabi (Wheat+sarson) and Kharif 

(Maize+soybean/cowpea/Mash/Cucumber, Rice+mash) are climate resilient practice followed by 

90 percent farmers of the state. 

 Food grains are stored in a large spindle shaped basket made of bamboo (Paru) and entirely sealed 

with cow dung mixed with cow urine to protect grains from pests and diseases for long time. This 
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practice is followed by 86 percent of the farmers in Kullu, Lahaul & Spiti and Kangra, Mandi 

district etc. In such practice no weevil attack is observed  even under longer storage period  

 Spreading of Lantana, Eupatorium and Eucalyptus plant leaves for Potato tuber moth control in 

stored potato. 78 percent farmers in villages of Kullu, Lahaul & Spiti and Kangra practice 

spreading of lantana twigs with leaves in potato heaps in layers for the control of potato tuber 

moth. This practice is followed immediately after harvesting of potato. It checks the oviposition of 

PTM females by acting probably as ovi-positional deterrent besides concealing the ovipositional 

sites on the potato tubers. 

 People in different villages of district Kangra are in the practice of putting partially opened match 

boxes containing sticks to control stored grain pests like beetle, weevils and lepidopterous 

caterpillar. One matchbox is sufficient for one quintal seed of wheat and rice. Due to the presence 

of phosphorous pasted on the box as well as sticks a gas (phosphene) is released to check the pests. 

This is not very successful probably due to lower quantities of gas (phosphene) released in the 

container. 

 To protect wheat from pests, dry leaves of Bangru (Wild pudina), Kali Basuti or safeda 

(Eucalyptus sp.) is put into the base and top of the container. 

 People of Kullu district use walnut leaves for storage of food grains and pieces of resin rich wood 

(Jugnu) and ash for storage of seeds to reduce the attack of weevils. 

S.No Climate Resilient practices Percent 

response of 

farmers (%age) 

1.  Rambaan (Agave Americana) is crushed and put into the water used for 

irrigation of paddy field to protect the Paddy from insect disease i.e. 
leaf folder, Rice hispa etc. and bacterial blight and blast protection 

85 

2.  People in most part of the Himachal Pradesh use chullah (wood ash) 

ash on vegetable crops like cucurbits, onion, brinjal, tomato, garlic for 

the control of insect like red pumpkin beetle, defoliating beetle, thrips 
and aphids.  

90 

3.  Maize and soybean are sown in dry soil after soaking the seeds in the 

cow urine for 10-12 hours.  

82 

4.  Giving cut to the non-bearing fruit plants during Solar Eclipse so as to 
disturbed C:N 

70 

5.  Under low rainfall conditions, mixed cropping in rabi (Wheat + sarson) 

and Kharif (Maize + soybean/cowpea/Mash/Cucumber, Rice + mash) 
is practiced. 

95 

6.  Food grains are stored in a large spindle shaped basket made of 

bamboo (Paru) and entirely sealed with cow dung mixed with cow 

urine to protect grains from pests and diseases for long time.  

86 

7.  Spreading of lantana, eupatorium and Eucalyptus plant leaves for 

Potato tuber moth control 

78 

8.  Mach box and sticks for the control of stored grain pests like beetle, 

weevils and lepidopterous caterpillar.  

75 

9.  Use of walnut leaves and ash for storage of food grains and seeds to 

reduce the attack of weevils. 

66 
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10.  Leaves of Drek Plant (Melia azandrach) is used for cure Skin diseases 
of animals and humans. 

70 

11.  De-worming: Paste of Tara mira i.e. used for de-worming mostly in 

case of calves. Perhaps tara mira contains Anti helmetic properties  

85 

12.  Leaves of banana and Jamun are used because of  these leaves a have 
Haemostatic properties  

78 

 

 Perceptions of farmers in relation to climate Change:  

 Objective: Modelling the impact of climate change and adaptations strategies for major 

crops using crop simulation model 

Maize 

Methodology 

Data generated through field experiments conducted earlier in two zones of Himachal Pradesh 

(Palampur, Bajaura and Dhaulakuan regions) used to validate and calibrate Infocrop model. The 

weather data for Palampur was twenty years whereas that for Dhaulakuan and Bajaura is 15-18 years. 

The crop model was run for respective weathers years available and probability distribution function 

was applied to assess the average yields in maximum years. Model and climate change effect was 

assessed to make crop adaptations strategies for changing climate in future. 

Validation of Crop Model for Maize Crop 

Simulated and Observed days for maize crop in Palampur were compared. Infocrop model 

was validated for different planting dates. Results showed that observed days to anthesis for maize 

crop at Palampur was more than that of simulated values. Whereas, the yields were observed higher in 

simulated as compared to the observed one. Impact of elevated CO2 on maize yield was simulated 

under both potential i.e. no resource limitation and rainfed under recommended package and practices 

under sub humid and subtropical region of Palampur. 

Salient findings: 

Results showed that the magnitude of impact of elevated CO2 was more under rainfed 

conditions. Under potential conditions 50 ppm and 100 ppm levels indicated an increase of more than 

3.0 per cent and 5.4 per cent in 10
th
 June sown crop (Fig 6). The subsequent planting windows on 20

th
 

June showed 3.8 and 6.3 percent increase in yield under 50 ppm and 100 ppm CO2 levels. The highest 

yields under potential conditions were obtained on 10
th
 June sown crop at all levels of CO2 based on 

Probability Distribution Function. Similarly, under Rainfed Conditions the best planting window was 

10
th
 June. Under rainfed conditions 50 ppm and 100 ppm levels indicated an increase of more than 4.3 

and 8.1% in 10
th
 June sown crop. The elevated CO2 levels i.e. 420 and 470 ppm showed an increase in 

yield.  
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Fig 6 Impact of Elevated CO2 on Maize Crop under Potential Conditions 

 

Impact of Temperature and Rainfall 

The impact 1
o
C and 2

0
C rise temperature was simulated for maize crop at 370 ppm CO2 levels 

(Fig 7).The result showed decrease in yield due to increase in and 2-10 per cent reduction in rainfall. 

However, the best planting windows simulated was the 10
th
 June based on 20 years weather data 

under both potential and rainfed conditions. 

 

 

 

 

 

 

 

 

 

            Fig 7 Impact of elevated CO2 and temperature on Maize Crop in Palampur 

 

Impact of elevated CO2 levels on yield 

Under Dhaulakuan conditions the two higher levels of CO2 i.e. 50 and 100 ppm were tried 

under both potential and rainfed conditions. The best yield was obtained at 10
th
 June planting window 

under potential conditions under rainfed conditions the yield trends showed increase with increase in 

CO2 levels.   
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Fig 8 Impact of Elevated CO2 on maize Yield under Potential Conditions at Dhaulakuan 

 

Impact of Temperature on yield: 

The impact of temperature at 370, 420 and 470 ppm levels of CO2 were simulated for 1
o
C and 

2
o
C rise in temperature. Results showed that 1

o
C rise in temperature caused higher reduction in yield 

at higher level of CO2 levels. The impact of temperature at 370 ppm CO2 levels varied between 2.8 to 

4.2%, 3.3 to 7.6 at 420 ppm and 7.7 to 11.0 at 470 ppm CO2 and 2
o
C rise in temperature.  The impact 

was less at 20 to 30 June planting windows. 

Late sown wheat 

Methodology: 

Validation of crop Model for Late Sown Wheat crop under irrigated conditions 

The wheat crop model was validated for Palampur region and the validated models were used 

for assessment of climate change impact under different situations. The data from 2001 to 2002 was 

used to validate the Infocrop model. Simulated and observed days to maturity, anthesis and yield for 

wheat crop in Palampur were compared. To assess the impact of elevated carbon dioxide and 

temperature and rainfall variability, the crop model was run for year 2001 and 2002.  

Salient Findings:  

Planting window under six irrigated levels: 

The late sown wheat crop under recommended package and practices were simulated under 

irrigated conditions at Palampur. The results revealed that 30
th
 November sown to be the best planting 

window followed by 15
th

 December. Whereas, sowing done on 30
th
 December resulted in the lowest 

yield. 

Impact of elevated levels carbon dioxide levels: 

Elevated levels of carbon dioxide indicated increase in the yield of wheat and the magnitude 

of increase under 50 ppm level resulted 3.6 to 4.0 percent whereas, under 100 ppm yield increased to 
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the tune of 1.7 to 7.5. Compared to control crop took almost equal number of days in both 50 and 100 

ppm increased carbon dioxide levels. 

Impact of elevated levels of temperature:  

Under irrigated conditions the increase in temperature of 1 
o
C and 2 

o
C showed increase in the 

yield to the tune 17.9 to 63.0 and 33.2 to 113.4 percent under all panting windows. The 1 
o
C rise in 

temperature caused 4 to 6 days advancement in maturity whereas; a 2 
o
C rise in temperature advanced 

the maturity by 7 to 8 days. 

Impact of elevated temperature and carbon dioxide levels: 

 The 1 
o
C and 2 

o
C elevated levels of temperature coupled with 50 ppm level of carbon dioxide 

increased the yield by 23.0 to 69.7 % and 39.5 to 123.5 %. Further increase of 100 ppm carbon 

dioxide also increased the yield by the tune of 27.9 to 76.1 % and 46.4 to 133 percent under 1 
o
C and 

2 
o
C elevated levels of temperature, respectively. The 1 

o
C  rise in temperature coupled with 50 ppm 

higher level of CO2 advanced the maturity of the crop by 4 to 5 days whereas, 2 
o
C rise in temperature 

coupled with 50 ppm CO2 level advanced the maturity by 7 to 8 days.  

Rice 

Methodology: 

The observed field data from year 2000 to 2001 was used to validate the Infocrop model for 

rice crop. Simulated and observed days to maturity, anthesis and yield for rice crop at Palampur were 

compared. To assess the impact of elevated carbon dioxide and temperature and rainfall variability, 

the crop model was run for year 2000 and 2001.  

Planting windows:  

The simulated results of rice crop yield indicated that 20
th
 June transplanted crop to be the 

best transplanting window for rice followed by 30
th
 June under Palampur conditions. The days taken 

for anthesis and maturity during 10
th
 June transplanted crop were 66 and 104 followed by 20

th
 June 

i.e. 70 and 110. With delay of 10 days transplanting 4–5 days in maturity and anthesis were increased. 

Impact of elevated carbon dioxide levels: 

Elevated carbon dioxide levels of (50 and 100 ppm) increased yield by 7.6 to 11.7 % and 14.8 

to 20.8 % in rice crop under rainfed conditions. The elevated levels of carbon dioxide (50 and 100 

ppm) took equal number of days for anthesis and maturity when compared with 370 ppm CO2 level. 

Impact of elevated temperature: 

The increase in yield was 6.8 to 25 % with 1 
o
C and 14.8 to 35.6 % in 2 

o
C rise in all 

transplanting windows. The increase of 1 
o
C temperature showed advancement of 6 to 9 days in 

maturity and 3 to 4 days in anthesis whereas; a 2 
o
C rise in temperature advanced the maturity by 5 to 

14 days and anthesis by 6 to 7 days. 

Impact of elevated temperature and carbon dioxide levels: 
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The temperature rise of 1 
o
C and 2 

o
C coupled with 50 ppm elevated carbon dioxide caused 

more reduction with 2 
o
C (6.5 to 25.9 %) than 1 

o
C (6.9 to 14.9 %) rise in temperature. The further 

increase in carbon dioxide level to 100 ppm from control of 370 ppm with temperature rise of 1 
o
C 

showed increase in the yield to the tune of 3.3 to 9.5 % in all the transplanting windows except 10
th

 

June transplanting. One degree rise in temperature + 50 ppm higher level of CO2 advanced the 

maturity of the crop by 6 to 9 days whereas; two degree rise + 50 ppm CO2 advanced the maturity by 

5 to 14 days.  

Impact of rainfall reductions:  

         The 10 % and 20 % reduction in rainfall showed reduction in the rice yield to the tune of 0.1 to 

0.7 percent except 30
th
 June transplanting which showed increase of yield by 0.7 percent under 10 % 

less rainfall. Further increase in the reduction of 20% in rainfall reduced the crop yield 1.0 to 9.6 

under all the transplanting windows when compared with normal conditions.  

Impact of 15 days dry spell on rice yield under rainfed conditions: 

 Under dry spell of 15 days during the month of August the yield of rice crop reduced in first two 

transplanting windows 10
th
 and 20

th 
June by 31 percent, when compared to without dry spell period. 

Whereas, there was an increase of 1 to 7 percent yield under 30
th
 June and 10

th
 July transplanting 

windows. 

Impact of 15 days dry spell on rice yield under rainfed conditions and adaptation as one 

irrigation level 

 Under rainfed conditions with the dry spell of 15 days during the month of August and adaptation 

as one irrigation level the yield of rice showed increase of 42.8 to 46.5 percent in first two 

transplanting windows of 10
th
 and 20

th
 June whereas, the 30

th
 June and 10

th
 July transplanting reduced 

the yield to the tune of 6.3 to 19.1 percent. 

Soybean 

Methodology: 

InfoCrop-soybean was calibrated satisfactorily by two parameters i.e. days to maturity and 

grain yield of soybean. Results showed that InfoCrop model was in general able to simulate the days 

to maturity and grain yield satisfactorily for both the dates of sowings during 2004-08. The model 

also satisfactorily simulated days to maturity and yield.  
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Comparison of simulated and observed yield 

of soybean under Palampur Conditions
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                   RMSE –  Days to maturity - 28.3                               Grain Yield   - 266.7               

Salient findings: 

Planting Windows:  

The simulated results on yield data indicated 10
th
 June sown crop to be the best planting 

window for soybean. The recent decade (1999-08) results indicated advantage of 4.72 to 6.19 % in 

yield over the first decade 1989-98. The temperature data also revealed a decrease of 0.2 
0
C in mean 

temperature where as minimum temperature showed a decrease of 1.6 
o
C in recent decade from 1994-

05. On an average 141 days were taken for maturity of 10
th
 June sown crop followed by 20

th
 June 135 

days and 30
th
 June sown crop also took 135 days for maturity.  

Impact of elevated carbon dioxide  

The 50 ppm and 100 ppm elevated levels of carbon dioxide increased yield by 5% and 10.2 

percent yield in soybean based on 20 years simulated results under rainfed conditions.  

Impact of elevated temperature  

The simulated yield with 1 and 2
o
C rises in temperature were compared with control with no 

change in temperature under rainfed and recommended conditions. The temperature rise of 1 and 2
0
C 

caused reduction to the tune 1.3 to 3.5 and 4 to 6 percent in all planting windows. The magnitude of 

decrease was more in 10
th

 June sown crop. The percent decrease increase with further increase in 

temperature to 2
o
C. One degree rise in temperature caused 1 to 2 days advancement in maturity 

whereas 2
o
C rise in temperature advanced the maturity by 3 to 6 days.  

Impact of elevated temperature and Carbon dioxide 

The increase in yield of soybean was more in 1
o
C rise (6.6 to 8.3%) than a 2 

o
C rise (3.0 to 

5.0%) in temperature coupled with 50 ppm higher level of carbon dioxide. The magnitude of increase 

in yield was higher ranging 11 to 13.6 percent in 1
o
C rise temperature compared to 2

o
C rise in 

temperature (7 to 10 %). 100 ppm carbon dioxide coupled with temperature rise of 1 and 2 
o
C caused 

higher increase in yield that 50 ppm with temperature. One degree rise in temperature coupled with 50 

ppm higher level of CO2 advanced the maturity of crop by 2-3 days only whereas 2
o
C + 50 ppm 

advanced maturity by 4-7 days  
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Impact of elevated temperature and Carbon dioxide and rainfall:  

The 10 percent reduction in rainfall increased the yield by 1 to 1.5 percent, whereas one 

degree rise in temperature with 420 ppm carbon dioxide and 10 percent reduction in rainfall increased 

the yield by 8.4 to 12.7 percent in all dates of sowing. A decline in daily rainfall amount by 10% 

restricts the gain yield to about 32%.  

Mustard  

Methodology:  

Validation of Crop Model for Mustard Crop 

  The two field experiment was conducted to generate the crop data for mustard to validate the 

Infocrop model. The field experiments were conducted during 2007 and 2008 during rabi season 

under four different sowing environment. The mustard crop model was validated for Palampur region 

and the validated models were used for assessment of climate change impact under different 

situations. Simulated and Observed days to maturity, days to flowering and yield of mustard crop in 

Palampur were compared. Results showed that observed days to anthesis for mustard crop at 

Palampur were 5 days late in observed than that of simulated values. Whereas days to maturity were 6 

six days early than that of in simulated. The RMSE values for ten dates compared was 138 kg  

averaged over all dates from 2004-2008.To assess the impact of elevated carbon dioxide and 

temperature and rainfall variability, the crop model was run for 20 years from 1989 to 2008. The 

mean yield and coefficient of variance (CV) of 20 years simulated yield were worked out. 

The simulated yield and observed yield was validated and RMSE was worked out indicated 

138.7 kg per hectare average deviation from the observed yield.   

Salient Findings 

Planting Windows under rainfed and irrigated levels: 

The mustard crop under recommended package and practices were simulated in rainfed, two, 

three, four and six irrigations conditions. The simulations were done for 1989-08 for ten years. The 

results revealed that 09 November to be the best planting window but this planting shifted to early 

date to 20 October under two and three irrigations conditions. Under the four and six irrigations 

levels, 10 October was the best planting date for mustard under sub humid sub temperate conditions 

of H.P. Similar trends were observed when temperature and carbon dioxide were increased. 

Impact of elevated levels of temperature on Mustard yield rainfed and irrigated levels 

Under rainfed and two irrigations conditions 1 
0
C rise in temperature caused reduction in 

yield in 10 to 09 November sown crop. Further increase in temperature of 2 
0
C caused more reduction 

in yield under all dates of sowing. Four and six irrigations conditions were benefited with 1- 2 
0
C rise 

temperature in all the sowing windows.  

Impact of elevated levels of carbon dioxide on Mustard yield rainfed and irrigated levels 
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 Elevated levels of carbon dioxide 420 and 470 ppm were simulated for 1989-08 under 

rainfed, two, three, four and six irrigations conditions. The higher levels of carbon dioxide showed in 

general decrease in yield all dates of sowing and irrigated conditions. However, the results simulated 

were inconsistent. The magnitude of increase in yield was higher under three to six irrigation 

conditions. The yield showed increase with higher levels of CO2 but decrease was observed when 

compared with control. 

Impact of elevated levels of temperature + Elevated carbon dioxide on Mustard yield rainfed 

and irrigated levels 

Under rainfed and two irrigations conditions yield of mustard decreased with rise in 1
0
C and 

2
0
C temperature over different dates of sowing. The four  and six irrigations levels  simulated yield 

over 1989-08 showed Increase in yield in all planting windows  with 1and 2 
0 

C rise in temperature + 

50 ppm carbon dioxide. The higher level of carbon dioxide 470 ppm plus 1
0
C and 2

0
C rise in 

temperature cause reduction in yield in early sowing upto 20
th
 Oct but later dates were benefited.  

Impact of rainfall reductions and temperature rise in mustard yield under rainfed and irrigated 

levels  

The rainfall reduction plus one degree rise in temperature in rabi season caused decrease in yield 

in all the planting windows when compared with normal conditions based on last one decade data. 

The magnitude of decrease in yield due to rain fall reduction and increased temperature and co2 was 

more in early sowing than delayed sowing of crop. 

 

 Objective: Climate change literacy among the stakeholders 

One day awareness programme on Climate literacy to Farmers were carried out in different places 

at CSKHPKV, Palampur, Rice and Wheat Research Station Malan, KVK, Kullu and KVK, Akrot 

(Una), KVK, Kukumseri (Lahaul & Spiti), ADO Office, Kotla (Kangra), SMS Office, Sujanpur 

(Hamirpur). 

Seminar on Climate, Weather and Farmers: 

The 152 farmers, (men and women), four media persons, four Agriculture department 

officers and 15 faculty from four districts Una, Chamba, Hamirpur and Kangra participated in the 

one day seminar on “Climate, Weather and Farmers” held in seminar hall, Directorate of Extension 

Education of CSK HPKV, Palampur on dated 17.03.10. Climate change, its indicators and impact 

of climate change was displayed through the posters and lecture on different aspects were 

delivered. In addition to this application of weather forecasts to reduce the climate vulnerability 

was also discussed. Two one day awareness programme at Rice and wheat research station Malan, 

Kangra where 48 farmers participated and at KVK Kullu 36 farmers attended the one day 

awareness programme on climate on 5.4. 2010 at Malan and KVK, Kullu on 12.4.2010. One day 
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awareness programmes on Climate literacy to Farmers were carried out in four places at KVK, 

Akrot (Una), KVK, Kukumseri (Lahaul & Spiti), ADO Office, Kotla (Kangra), SMS Office, 

Sujanpur (Hamirpur) during September, 2012 and March, 2013. Total 754 farmers participated in 

the awareness programme alongwith ADOs, HDOs, Extension Officers, Subject Matter Specialists 

(SMSs) and Agriculture Scientists. 

          

           

  

  

Kisan Mela organizedduirbg 2013-14: Three Kisan Melas/ one awareness programme   

1. Organized One day Awareness programme on “Weather, Climate and Farmers “Under 

RKVY Project” on 2.09.2013 at Village Lagga, District Chamba. About 104 farmers 

from Chamba   and 6 Faculty, Media persons and civil society members participated in the 

seminar-As Coordinator cum Organizing Secretary . 

2. Organized One day Awareness programme on “Weather, Climate and Farmers “Under 

RKVY Project” on 27.09.2013 at MARES, Sangla, District Kinnaur. About 112 farmers 

from Kinnaur and 9 Faculty, ATMA Media persons and civil society members participated 

in the seminar-As Coordinator cum Organizing Secretary. 

3. Organized One day Awareness programme on “Weather, Climate and Farmers “Under 

RKVY Project” on 18.12.2013 at Village Bohar, Sundernagar, Distt Mandi. About (Total 

141) 133 farmers from Mandi and 8 Faculty, SMS. ADOs, ATMA staff and Media 

persons participated in the seminar-As Coordinator cum Organizing Secretary. 

Farmers during awareness 

programme, Akrot (Una district) 

Farmers during awareness 

programme, Sujanpur (Hamirpur 

district) 

Farmers during awareness 

programme, Kotla (Kangra district) 
Farmers during awareness programme, 

Kukumseri (Lahaul & Spiti district) 

Farmers during interactive sessions in the awareness 

programme, Akrot (Una district) 
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One Day awareness programme on ”Weather ,Climate and Farmers’” at Mountain

Agricultural Research and extension station (MARES) , Sangla, District Kinnaur. About (Total

121) 112 farmers from Kinnaur and 9 Faculty, ATMA Media persons and civil society

members

 

 

 

 

 
One Day awareness Programme on  

“Weather, Climate and farmers” 

Under RKVY Project  

Sr No. Date Place Page No. Total Farmers 

01 27.09.2012 Kukumseri(L&S) 02-04 118 

02 06.03.2013 Akrot( Una) 05-10 185 

03 13.03.2013 Kotla (Kangra) 11-15 143 

04 15.03.2013 Sujanpur(Hamirpur) 16-23 278 

05 02.09.2013 Chamba 24-26 98 

06 27.09.2013 Sangla (Kinnaur) 27-29 112 

07 18.12.2013 Bohar (Sunder nagar) 30-33 141 

   829 
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The precise survey schedule was prepared and distributed to the farmers. The farmers’ perceptions 

were worked out on the percent response of the farmers to particularly query. More than 84 percent farmers 

perceived that television is the best media for climate and weather information. With regard to climate 

change majority of farmers responded that they have changed their cropping patterns and sowing dates. 

The planting dates are changed every year depending upon the sowing rains during rabi and kharif season. 

The delayed maize sowing during second week of June is beneficial these days. All the farmers showed 

their willingness for such seminars.  

Earth Day on 22 April 2011 was celebrated and the theme of the day was Global Warming and 

Agriculture The total 71 college Students and 30 faculties participated in CSKHPKV Palampur. Painting 

Competition:  Among the 81 student from 12 schools surrounding Palampur participated in the competition 

to create awareness of climate literacy. The theme of painting was Global warming: Towards Clean and 

Green Himalayas. 

       

Under NSS volunteer Programme: A programme in Sidhwari School was organized with local 

farmer’s participation to demonstrate the indication impact of Climate Change in crops and water resources 

80 students participated in the camp. NGO’s Jagori: An awareness programme on 17 February 2011 was 

organized where TIW lecture to members were delivered in Hindi: Climate change impacts and value 

added weather information.   

 

 Objective: Development of geospatial database for climate change using DEM and 

satellite imageries 

 

 

DEM development using CartoSAT_1 data 

 
Cartosat-1 data provide along track stereo data continuously with their fore and aft cameras. 10 bit 

quantization and near real time imaging between the stereo pairs which improve the image 

matching accuracies. Stereo data along with Rational Polynomial Coefficients (RPCs) provides an 

opportunity for photogrammetric processing for DEM and ortho image generation. Selection of a 

suitable number of Ground Control Points and polynomial order for the refinement of Rational 
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Polynomial Coefficients can form a basis for generating an accurate Digital Elevation Model 

(DEM). To retrieve the terrain parameters such as slope, aspect and drainage network, 

comparative evaluation of the drainage order even boundaries between plots can be extracted from 

the DEM so developed. 

 

The role of the Ground control points (GCPs) is to effect an image coordinate translation and thus 

their location within the scene is of no real consequence; addition of further GCPs makes no 

contribution to the geometric strength of the triangulation process per se. Instead the extra control 

points simply provide more information from which to evaluate an appropriate ‘average’ image 

coordinate correction. Nevertheless, with the use of redundant control points one can be more 

confident about the reliability of the geopositioning process. 

 

Generally, there is no important difference between polynomials models of different orders to 

improve RPC derived coordinates of Cartosat-1 stereo images. Even, with 0th order polynomial 

(one translation), accuracies of 2 m. in horizontal and of 4 m. in vertical can be achieved. It is 

understood that RPCs of Cartosat-1imagery contain mostly translation errors. Because using one 

GCP is prone to errors of GCPs used for calculation, it is recommended that using one more GCP 

is enough for most of the applications. But it is more robust to use 1st order polynomial, although 

it needs more GCPs. Also, the distribution of the GCPs is of no importance. Although 2nd order 

polynomial provides also good results, it requires more GCPs and sensitive to GCP configuration. 

Because the precision and accuracy of the GCPs are so high (0.5 m.), it is inferred that the errors 

come from the GCPs measurement (0.5-1 pixel) on the images. 

 

 

The radiometry of Cartosat-1  Images are very good and suitable for mapping 

 

• Comfortable stereo viewing & effective image matching 

 

• No Streaking, banding, saturation, noise and other radiometric artefacts 

 

• Independently processed scenes align at sub-pixel level and are well suited for mosaicing.  

The RPC model with GCPs provides the positional accuracy within one pixel and DEM accuracy 

4m. 
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• Images provides the vital information for feature extraction and mapping:  

 

2D Features: Roads with Trees, National Highways, City Roads and Streets, Cart Tracks, Railway 

Lines, Railway Lines under Construction, Roads under Construction, Permanent Streams and 

Rivers, Temporary Streams and Rivers, Rivers with Trees, Canals, Lakes, Tanks, Village Ponds, 

Delimitation of Vegetation Cover, Pastures/Grazing Lands, Forests, Agricultural Fields, Plots and 

the likes. Individual Buildings and Blocks of Buildings, Village Houses, Stadium, Aerodrome, 

Railway Stations, Industrial Estates and the likes. 

The high-resolution Cartosat-1 stereo image data is expected to have significant impact in 

topographic mapping and watershed applications. The assessment is based on the entropy analysis 

of the fore/aft images, geometric quality of the fore/aft images (2-D perspective), generation of 

high-resolution Digital Elevation Model (DEM), Quality evaluation in different elevation strata, 

generation of ortho-image and associated accuracy assessment and application potential of the 

photogrammetric products for natural resources applications.CARTOSAT-1 is designed for 

cartography applications. Satellite is placed in the polar Sun Synchronous Orbit of 618 km from 

Earth. CARTOSAT-1 has two high-resolution panchromatic sensors recording stereo images in 

the visible radiation. The recording swath is about 30 km with a spatial resolution of 2.5 m. The 

two sensors are acquiring stereo pairs from the same orbit. 

Images are obtained in fore/aft directions in near real time by the two sensors. The products of 

Cartosat are more useful in cartographic mapping and various GIS applications. The unique 

characteristics of CartoSAT-1 and planned products are given below. 

Spatial Resolution - 2.5m 

Radiometric Resolution - 10bits 

Swath - 30km 

Product Dimensions - 30km * 30km 

Approximate Cost - ~ 1 US$/sq.km 

National Level DEM - CartoDEM 

Planimetric Accuracy - 15m (CEP90) 

Vertical Accuracy - 8m (LE 90) 

Processing Tools - SAPHIRE 1.0 

Ortho-rectification and DEM assessment 

The following approach has been adopted in this study; 
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 2-D accuracy of the given stereo pairs; 

 Estimation of the entropy to analyse the 

 Image rectification and model adjustment; undertaking 

 a series of ortho-rectification procedures with varying 

 configurations of control points and check points; 

 Selection of the model and extraction of the DEM; 

 DEM quality assessment. 

 Ortho-image generation accuracy of the ortho-product. 

CartoSAT-1 acquires data with diometric resolution of 10-bit. The entropy, a measure of amount 

of information content measured in units of number of bits per pixel, is estimated for all The 

corresponding entropy values are presented in Table 5. The entropy value of all the Tiles This 

value indicates good contrast of the image, which is essential for employing auto-correlation 

techniques while generating DEM. The DEM Has been created fro Himachal Pradesh using the 

Cartosat-1 data. The validations and verification for small areas have been done which showed the 

accuracy of the DEM generated. 

 The DEM has been generated in order to provide a more validated approach for better 

understanding of the Terrain of Himachal Pradesh.  

 

DEM assessment 

The DEM analysis is carried out at two modes, i.e. point mode and surface mo ted at GCP 

locations, random locations within. Surface mode comparison is made with reference to SRTM 

DEM. The standard deviation and mean values of the elevation The assessment is carried out 

using the “raster to vector” approach, using bilinear interpolation to determine the elevation for 

each CartoSAT-1 DEM 10x10m cell position in the reference data set, by interpolating from the 

nearest 4 vertices of the 2x2m grid  
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Fig : Flow Diagram for Dem Extraction Using Cartosat 

 

 
Fig: Showing Various Slope representations generated from Cartosat 1 Data. 
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Fig: Showing DEM representations generated from Cartosat 1 Data. 

 

Fig: DEM with district administrative boundaries representations generated from Cartosat 1 Data. 

 

Cpmponent –II – Separate report subitted 

 Objective: Monitoring of insect-pests scenario with a view to identify the insect-pests 

invading cereals in the state and establishing a correlation between weather parameters 

and population fluctuations of insect pests. 

 

RESEARCH AND DEVELOPMENT IN CLIMATE CHANGE 

List of Publication related to climate change (2009-13) 

Research papers 

1. Ranbir Singh Rana, R. M. Bhagat, Vaibhav Kalia, and Harbans Lal 2010. IMPACT OF CLIMATE 

CHANGE ON SHIFT OF APPLE BELT IN HIMACHAL PRADESH. Paper published in ISPRS WG 

VIII/6 Archives  XXXVIII-8/W3 Workshop proceedings: Impact of climate change on Agriculture pp 

131-137( Edited by: Sushma Panigrahy, Shibendu Shankar Ray and Jai Singh Parihar Space 

Application Centre Ahmadabad 
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2. Ranbir Singh Rana, R. M.Bhagat, and Vaibhav Kalia
 
and Rohit Sharma 2010. Global warming 

impact on Himalayan Water reserves of Himachal Pradesh. Key lecture presented in National 

Symposium on climate change & Live stock productivity in India w.e.f. 7-8 October, 2010 at NDRI 

Karnal (Session VI) Pg 135-142. 

3. Ranbir Singh Rana, R. M. Bhagat and Vaibhav Kalia, 2011 Impact of climate change on apple crop 

in Himachal Pradesh, India, Journal of Agro meteorology. Vol 13 (2):91-99.   

4. Rajendra Prasad* and R.S. RANA, 2010, Length of Rainy Season and Climatic Water Balance as 

influenced by Climate Change in the Sub Temperate and Sub Tropical Mid Hills of Himachal Pradesh. 

Journal of Agricultural Physics Vol. 10, pp. 44-49 (2010). 

5. R. S. Rana, R. M. Bhagat and Vaibhav Kalia, (2011), Impact of climate change on apple crop in 

Himachal Pradesh. Journal of Agrometeorology 13 (2): 97-103 (Dec 2011). 

6. R.S. Rana, A.B. Bhosale, Ruchi Sood, Rohit Sharma And Navell Chander. (2011). Simulating 

impact of climate change on mustard (Brassica juncea) production in Himachal Pradesh .Journal of 

Agrometeorology 13 (2): 104-109 (Dec 2011). 

7. Ranbir Singh Rana, Navell Chander, Kunal Sood, Aditya and Ruchi Sood. 2012 Role of Remote 

Sensing and Geographic Information System In Climate Management. Presented in National Seminar 

on Indian Agriculture: Present Situation, Challenges, Remedies and Road Map organised by August 

04-05,  2012. Abstract published in Souvenir &Abstract ( Abstract Page 62)  

8. Ranbir Singh Rana, J.Shekhar, Aditya and Ruchi Sood. 2012. Weather Based Agro-Advisory 

Services for Sustainable Agriculture Presented in National Seminar on Indian Agriculture: Present 

Situation, Challenges, Remedies and Road Map organized by August 04-05, 2012. Abstract published 

in Souvenir &Abstract (Abstract Page 63). 

9. Sharda Singh, Kunal Sood, Arun Kumar, Vaibhav Kalia and R. S. Rana. 2012. Adjudged As Best 

Paper In The Poster-Session In National Symposium On Space Technology For Food & Environmental 

Security & Annual Convention of Indian Society Of Remote Sensing & Indian Society Of Geomatics, 

December 5-7, 2012 New Delhi India “web GIS based Agriculture Geospatial Information System for 

the state of Himachal Pradesh” 

10. R. S. Rana, S. K. Sharma, S. Singh and J. Dev.2013. Simulating Impact of Climate Change on Maize 

(Zea Mays) Production under Rainfed Conditions of Western Himalayas, India. Paper presented (Oral 

Presentation) in The International Conference on “Crop Management In Changing Climate” To Be 

Held W.E.F. February 11-13, 2013, At University Of Agriculture, Faisalabad. Abstract published in  

Abstracts pp157 

11. R. S. Rana, P. Sharma and P. Kanwar. 2013.Indigenous Farmers’ Perception on Climate Resilient 

Practices in Mountain Agriculture Paper presented (Poster Presentation)  in The International 
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Conference On“Crop Management In Changing Climate” To be held W.E.F. February 11-13, 2013 ,At 

University Of Agriculture, Faisalabad Abstract published in  Abstracts pp 158 

12. P.K. Sharma, S. K. Sharma, R. S. Rana, and J. Dev.2013. Impact of climate variability on insects –

pests. Paper presented (Oral Presentation)  in the International Conference On “Crop Management In 

Changing Climate” To be held w.e.f. February 11-13, 2013, At University Of Agriculture, Faisalabad 

Abstract published in  Abstracts pp 179 

13. S. K. Sharma, R. S. Rana, P.K. Sharma and J. Dev. 2013. Spatial Variability of soil Micronutrients 

status in relations to changing climatic conditions in north –western Himalayas. Paper presented (Oral 

Presentation)  in the International Conference On “Crop Management In Changing Climate” To be 

held w.e.f. February 11-13, 2013 ,At University Of Agriculture, Faisalabad Abstract published in  

Abstracts pp 180 

14. Ranbir Singh Rana, Bhosale Arjun Baijnath, Ruchi Sood, and Manoj Bhargava Thermal Requirement 

in Different Phenophases of Mustards under Different Growing Environments In Himachal Pradesh. 

Presented in National Symposium on Climate change and Indian Agriculture: Slicing down the 

uncertainties held at CRIDA Hyderabad, w.e.f. 22-23 January, Abstract published in Souvenir 

&Abstract (Abstract 2-15 Page 46). 

15. Sharda Singh, Kunal Sood, Arun Kumar, R.S. Rana, Vaibhav Kalia and Promila Kanwar.2013 

Changing Climatic Impacts on the biomass using Remote Sensing and Relationship to 

agriculture suitable areas. Paper presented in International seminar on “International  seminar on “Crop 

Management in Changing Climate 11 to 13, February, 2013 organised by Department of Agronomy, 

University of Agriculture, Faisalabad, Pakistan -38049  

 

Technical reports Prepared and presented in review meetings: 

1. Ranbir Singh Rana and Navell Chander 2013. Consolidated (2008-12), (2004-07) and annual report 

(2012) and report for 2009 of project “Impact, Vulnerability and Adaptation of Mountain Agriculture 

to Climate Changes’ submitted to ICAR New Delhi. 

2. Ranbir Singh Rana, Sharda Singh, Sanjay Sharma and Vaibhav Kalia. 2013. Annual Project report 

for 2011-12 “Impact, Vulnerability and Adaptation of Mountain Agriculture to Climate Changes’ 

submitted to ICAR New Delhi. 

Papers presented in Symposium/Workshop 

1. Ranbir Singh Rana, R. M. Bhagat, Vaibhav Kalia and Harbans Lal. Impact of climate change on shift 

of apple belt in Himachal Pradesh. 2009. Presented paper in  International workshop on “Impact of 

climate change on Agriculture w.e.f.17-18 December, 2009 at SAC ISRO, Ahmadabad, India, 

Proceedings of seminar (Published in Technical Session Abstract Map India 2010. 
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2. Ranbir Singh Rana, Man Mohan Singh Sandhu, S.K.Upadhyay, Rohit Sharma and Ruchi 

Sharma.2010 Impact of changing climatic conditions on temperate fruit crops of Himachal 

Pradesh.2010.Paper presented in National Symposium “Impact of climate change on fruit crops 

(ICCFC-2010) w.e.f.608 October,2010 AT PAU Ludhiana.(Abstract 4.3.9 Souvenir & Abstract pp 

102-103. 

3. Ranbir Singh Rana, Sharda Singh, Vaibhav Kalia, Vijayshri Sen, Ruchi Sood and Kunal Sood, 

ORGANIC FARMING: AN ENTERPRISE TO MITIGATE CLIMATE CHANGE IN MOUNTAIN 

AGRICULTURE. Presented in National Symposium-cum-Brainstorming Workshop on Organic 

Agriculture" organized by the Organic Society of India, Palampur (HP) INDIA at CSKHPKV, 

Palampur (HP) INDIA on April 19-20, 2011. 

4. Ranbir Singh Rana, Anup Katoch, Sharda Singh,
 
Vijayshri Sen, Sunil Kumar and Ruchi Sood, 

Revisiting traditional farming knowledge and weather predictions in Himachal Pradesh: Adaptations to 

climate change through organic agriculture. Presented in National Symposium cum-Brainstorming 

Workshop on Organic Agriculture” organized by the Organic Society of India, Palampur (HP) INDIA 

at CSKHPKV, Palampur (HP) INDIA on April 19-20, 2011. 

5. Ranbir Singh Rana
a
, Anup Katoch 

b
,  Man Mohan Singh 

c
,  Ruchi Sood

a
  , Vijayshri Sen 

a
 and Jai 

Dev Sharma. Climate resilient practices in rural areas and indigenous technical knowledge on climate 

information in Himachal Pradesh. Presented in Seminar on Rural Development: Present Scenario and 

Future Challenges” to be organized from March 26 to 27, 2011 at Hotel Holiday Home, Shimla. 

6. Vaibhav Kalia, Ranbir S. Rana and Nutan Sharma. GIS Data Structures and File Types. Special 

Lecture Notes on NRDMS-DST Sponsored Summer Training Programme on Geospatial Technologies 

and Applications 25 June 2012 to 14 July 2012. 

7. Ranbir Singh Rana, Vaibhav Kalia, and Sunil Kumar. Electromagnetic energy and Remote Sensing. 

Special Lecture Notes on NRDMS-DST Sponsored Summer Training Programme on Geospatial 

Technologies and Applications 25 June 2012 to 14 July 2012. 

8. Vaibhav Kalia, Dr. Ranbir S. Rana and Nutan Sharma. Topographic Maps. Special Lecture Notes on 

NRDMS-DST Sponsored Summer Training Programme on Geospatial Technologies and Applications 

25 June 2012 to 14 July 2012. 

9. Ranbir S. Rana, Vaibhav Kalia, Kunal Sood and Arun Kumar. Global Positioning System (GPS) and 

its application. Special Lecture Notes on NRDMS-DST Sponsored Summer Training Programme on 

Geospatial Technologies and Applications 25 June 2012 to 14 July 2012. 

10. Sharda Singh, Kunal Sood, Arun Kaushal, Vaibhav Kalia, and Ranbir Singh Rana. GIS based 

Agriculture Resource Information System. Special Lecture Notes on NRDMS-DST Sponsored Summer 

Training Programme on Geospatial Technologies and Applications 25 June 2012 to 14 July 2012. 
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11. Ranbir Singh Rana, Aditya, Ruchi Sood and Kunal Sood. Role of Remote Sensing and GIS in 

Agrometeorology. Special Lecture Notes on NRDMS-DST Sponsored Summer Training Programme 

on Geospatial Technologies and Applications 25 June 2012 to 14 July 2012. 

12. Ranbir Singh Rana, Ruchi Sood and Navell Chander. Crop Growth and Productivity Monitoring and 

Simulation Using Remote Sensing and GIS. Special Lecture Notes on NRDMS-DST Sponsored 

Summer Training Programme on Geospatial Technologies and Applications 25 June 2012 to 14 July 

2012. 

13. Ranbir Singh Rana, Sunil Kumar, Sanjay Kumar and Arun. Concepts of Radiometric and Geometeric 

Corrections of Image Data. Special Lecture Notes on NRDMS-DST Sponsored Summer Training 

Programme on Geospatial Technologies and Applications 25 June 2012 to 14 July 2012. 

 

Book Chapter:  

1.  Rajiv Mohan Bhagat, Ranbir Singh Rana, and Vaibhav Kalia.
 
2009. Weather Changes related 

Shift of Apple Belt in Himachal Pradesh. In- Global Climate change and Indian Agriculture (edited 

Book). Indian Council of agricultural Research, New Delhi.2009. pp 48-53. 

 

2. Ranbir Singh Rana, R. M. Bhagat Vaibhav Kalia and Harbans Lal. 2011. Impact of Climate Change 

on Shift of Apple Belt in Himachal Pradesh, India Book Chapter submitted Climate Change, 

Development and Governance: A Handbook on Climate Change and India:  Development, Politics and 

Governance .  Edited by; Navroz K. Dubash OXFORD UNVERSITY PRESS-2011 

 

Lead paper: 

1. Ranbir Singh Rana, R. M. Bhagat, and Vaibhav Kalia
 
and Rohit Sharma 2010.”Global warming 

impact on Himalayan Water reserves of Himachal Pradesh”. Key lecture presented in National 

Symposium on climate change & Live stock productivity in India w.e.f. 7-8 October, 2010 at NDRI, 

Karnal (Session VI) Pg 135-142. 

2. Impact of climate change on Mountain agriculture (In Hindi) in the national symposium on weather 

and climate organized by Ministry of Earth Sciences GOI New Delhi on 10 December, 2010. 

Invited Lecture published in Compendium:  

1. Natural and anthropogenic causes of climate change Delivered to Scientists from KVKs of Himachal 

Pradesh on 29.3.2010 Vide office order No 3-25/Tech/DEE/CSKHPKV/3890-3904 dated 26.3.10 in 

the directorate of Extension Education. Lecture published in Compendium. 

2. Role of crop modeling in assessing impacts of climate change and adaptations options.  Delivered to 

Scientists from KVKs of Himachal Pradesh on 29.3.2010 Vide office order No 3-

25/Tech/DEE/CSKHPKV/3890-3904 dated 26.3.10 in the Directorate of Extension Education. 
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3. Ranbir Singh Rana, R. M. Bhagat, and Vaibhav Kalia
 
and Rohit Sharma. 2010.”Global warming 

impact on Himalayan Water reserves of Himachal Pradesh”. Key lecture published In compendium on 

National Symposium on climate change & Live stock productivity in India w.e.f. 7-8 October, 2010 at 

NDRI Karnal (Session VI) Pg 135-142. 

4. Climate Change Indicators and its Impacts on Mountain Agriculture. Indian Council Social Science 

Research sponsored Seminar on Diversification of Agriculture and Vulnerability to Climate change for 

sustainable Food Security and livelihoods in North Western Himalayas Organized by Department of 

Agricultural Economics, Extension Education & Rural Sociology on 28 February to March 1, 2011 at 

COA, Palampur. 

 

Hindi Book: 

 Book entitled “Jalvayu paribatan avam parvatiya kheti” Edited by Ranbir Singh 

Rana, Published from Directorate of Research, CSKHPKV, Palampur 

 

International Seminar/Conference Attended: 

1. Attended International workshop on “Impact of climate change on Agriculture w.e.f.17-18 December, 

2009 at SAC, ISRO, Ahmadabad, India. 

2. Attended Himalayan Chief Minister’s Conclave on Indian Himalayas: Glaciers, Climate Change and 

Livelihoods organized by Department of environment, Science and Technology & LEAD –India at 

Peterhof Shimla on 29-30 October, 2009. 

 

Participation in National Seminars/Symposia/Workshop/Conferences etc.  

1. Attended Annual workshop of project” Impact, Adaptation and Vulnerability of Indian Agriculture to 

Climate Change” and NATCOM w.e.f. 2 to 4 July, 2009 at CRIDA Hyderabad. 

2. Attended Annual Review Work shop of project “Impact, Vulnerability and Adaptation of Mountain 

Agriculture to Climate Changes’ submitted to ICAR New Delhi ( September,21-23 At AAU Anand, 

Gujarat) 

3. Attended Regional Review Meeting of “FASAL” project at IARI, Delhi during 8-9 Nov. 2012. 

Improvement of yield forecasting by the use of advance statistical methods and crop simulation 

models.  

4. Attended Sixth annual review meeting of adhoc Project “Intergraded Agro Met Advisory Services” 

Project being held on 21-23 November, 2012 BHU, Varanasi. 
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5. Attended International Workshop on “Scaling up Climate Services for Farmers in Africa and South 

Asia”, December 10 to 12, 2012 at DAKAR, Senegal under Climate Change: Agriculture and Food 

Security program (CCAFS). 

6. Attended International Conference on Crop Management in Changing Climate at University of 

Agriculture, Faisalabad, Pakistan w.e.f. February 11-13, 2013. 

7. Attended the Brainstorming workshop on snow and glaciers and the Himalayan river systems at 

Shimla on 29-30 May, 2013. 

8. Attended annual review meeting of FASAL Project at ANGRAU, Hyderabad w.e.f. 18-20 March, 

2013 and 2 days exposure meeting on e-agromet under AAS Project on 18-20 March, 2013. 

Popular articles 

1. Ranbir Singh Rana, R Prasad Singh, Vaibhav Kalia, Ruchi Sood and Rohit Shrama, 2010. Himachal 

Main Jalvayu parivartan ke Krishi par parbhav ba niyantran ke liye su jhav (Impact of climate change 

on agriculture and methods to reduce the impact. Parvitya Kheti bari, July-September Vol.30 (3) page: 

20-25 DEE, CSKHPKV Palampur. 

2. Ranbir Singh Rana, Man Mohan Singh, Ruchi Sharma and Rohit Sharma, 2011. Madhya parvitiya 

kshetron main Madhyam Avadhi mousam poorvanuman ki yathartkata avam Krishi main upyog. 

( Reliability of medium range weather forecasts in mid hills of H.P and its application in agriculture) 

Parvitya Kheti Bari, October to December Vol.31 (4), pp 23-25. 

 

Book chapter in Hindi  

1. Ranbir Singh Rana, Man Mohan Singh,  Rohit Sharma , Aditya Rana  and Vijayshri Sen  maQya 

pva-tIya xao~aoM maoM maQyama AvaiQa maaOsama pUva -anaumaana kI yaqaaqa-ta evaM ]pyaaoigata kI vaOQaainak isqait,, 

(Reliability and applicability of  Medium range weather forecast in mid hill regions of Himachal 

Pradesh). In Climate change book Published by Ministry of Earth Sciences (in Hindi) New Delhi, 

2011. 

2. Ranbir Singh Rana, Rajiv Mohan Bhagat, Sharda Singh, Rohit Sharma Vaibhav Kalia  and 

Vijayshri Sen  ,ihmaacala pd̀oSa maoM jalavaayau pirvat-na ko saUcak Ê pB̀aava evaM inayan~Na ko sauJaava (Climate 

change indicators, impact and mitigations measures in Himachal Pradesh). In Climate change book 

Published by Ministry of Earth Sciences (in Hindi) New Delhi, 2011 

3. Rohit Sharma, Ranbir Singh Rana, Vijayshri Sen, Aditya Rana   and Ruch Sood, PaSaupalana maoM 

maaOsama pUva-anaumaana AaQaairt kRiYa maaOsama pramaSa- saovaaeoM maO mah%ba, , (Importance of   Agro advisory 

services based on medium range weather forecast in livestock management ). In Climate change book 

Published by Ministry of Earth Sciences (in Hindi) New Delhi, 2011. 
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4. Ranbir Singh Rana, Harbans Lal, Rohit Sharma Vijayshri Sen, Aditya Rana and Ruchi Sood. 

iksaanaaoM kI raya maoM ihmaacala pd̀oSa ko pva-tIya xao~aoM maoM jalavaayau pirvat-na: ek pk̀r̀Na AQyyana (Farmers’ 

Perceptions of climate change in Himachal Pradesh). In Climate change book Published by Ministry of 

Earth Sciences (in Hindi) New Delhi,2011 

5. Ranbir Singh Rana, Rajiv Mohan Bhagat, Ruchi Sood and Rohit Sharma 2012. fgekpy izns’k esa 

tyok;q ifjorZu% izHkko ,ao lwpdA In Edited book “tyok;q ifjorZu ,ao ioZrh; [ksrh” by 

Ranbir Singh Rana, Sharda Singh and Vaibhav Kalia  Published By Directorate of Research 

CSKHPKV, Palampur. page 01-06. 

6. Ranbir Singh Rana, Naval Chander, Ruchi Sood and Vijayshree sen 2012. tyok;q ifjorZu ds izeq[k 

dkj.k ,ao uqdlkuA In Edited book  “tyok;q ifjorZu ,ao ioZrh; [ksrh” by Ranbir Singh Rana, 

Sharda Singh and Vaibhav Kalia  Published By Director ate of Research CSKHPKV, Palampur. page 

07-12 

7. Ranbir Singh Rana, Rajeev Mohan Bhagat, Vaibhav Kaliya and Harvans Lal 2012. fgekpy izns’k ds 

ioZrh; {ks=ksa esa tyok;q ifjorZu% fdlkuks dh jk;! In Edited book “tyok;q ifjorZu ,ao 

ioZrh; [ksrh” by Ranbir Singh Rana, Sharda Singh and Vaibhav Kalia  Published By Director ate of 

Research CSKHPKV, Palampur.  page 13-16 

8. Ranbir Singh Rana,Naval Chander, Rohit Sharma and Ruchi Sood 2012. fgekpy izns’k dh Qlyksa ij 

tyok;q ifjorZu ds In Edited book  “tyok;q ifjorZu ,ao ioZrh; [ksrh” by Ranbir Singh Rana, 

Sharda Singh and Vaibhav Kalia  Published By Director ate of Research CSKHPKV, Palampur. page 

17-20 

9. Pawan Kumar Sharma, Ranbir Singh Rana and Sunil Kumar 2012. dhVµiraxksa o chekfj;ksa ij 

tyok;q ifjorZu ds laHkkfor izHkkoA In Edited book  “tyok;q ifjorZu ,ao ioZrh; [ksrh” by 

Ranbir Singh Rana, Sharda Singh and Vaibhav Kalia  Published By Director ate of Research 

CSKHPKV, Palampur. page 26-32. 

10. Naval Chander, Ranbir Singh Rana and Ruchi Sood 2012. cjkuh [ksrh ij tyok;q ifjorZu dk 

izHkkoA In Edited book  “tyok;q ifjorZu ,ao ioZrh; [ksrh” by Ranbir Singh Rana, Sharda Singh 

and Vaibhav Kalia  Published By Director ate of Research CSKHPKV, Palampur. page 33-34. 

11. Ruchi Sood and Ranbir Singh Rana 2012. tyok;q ifjorZu ,ao lCth mRiknuA In Edited book  

“tyok;q ifjorZu ,ao ioZrh; [ksrh” by Ranbir Singh Rana, Sharda Singh and Vaibhav Kalia  

Published By Director ate of Research CSKHPKV, Palampur. page 35-38 

12. Ranbir Singh Rana, Naval Chander, Ranu Pthaniya and Vijay shree sen 2012. tyok;q ifjorZu ls 

fuiVus dk ,d fodYi% tSfod [ksrh A In Edited book  “tyok;q ifjorZu ,ao ioZrh; [ksrh” by 

Ranbir Singh Rana, Sharda Singh and Vaibhav Kalia  Published By Director ate of Research 

CSKHPKV, Palampur. page 39-42 



 31 

13. Ranbir Singh Rana, Anup Katoch, Naval Chander, Sunil Kumar and Atul Thakur 2012. ekSle 

iqokZuqeku lEcU/kh ikjEifjd Kku ,ao tyok;q izfrjks/kh vH;klA In Edited book  “tyok;q 

ifjorZu ,ao ioZrh; [ksrh” by Ranbir Singh Rana, Sharda Singh and Vaibhav Kalia  Published By 

Director ate of Research CSKHPKV, Palampur. page 43-47 

14. Ranbir Singh Rana, Rajender Prasad, Ruchi Sood and Vasudha Katoch 2012. _rq vlarqyu ds ifj–

’; esa e/;e vof/k ekSle iwokZuqeku dh [ksrh esa HkwfedkA In Edited book  “tyok;q ifjorZu 

,ao ioZrh; [ksrh” by Ranbir Singh Rana, Sharda Singh and Vaibhav Kalia  Published By Director ate 

of Research CSKHPKV, Palampur. page 48-54 

15. Ruchi Sood, Ranbir Singh Rana and Aditya Rana 2012. _rq vlarqyu ds ifj–’; esa nh?kZ vof/k 

ekSle iwokZuqeku dh [ksrh esa HkwfedkA In Edited book  “tyok;q ifjorZu ,ao ioZrh; [ksrh” by 

Ranbir Singh Rana, Sharda Singh and Vaibhav Kalia Published By Director ate of Research 

CSKHPKV, Palampur. page 55-58 

16. Ruchi Sood and Ranbir Singh Rana 2012. ekSle iwokZuqeku ij vk/kkfjr lCth mRiknu essa ijkeZ’k 

lsok,aA In Edited book  “tyok;q ifjorZu ,ao ioZrh; [ksrh” by Ranbir Singh Rana, Sharda Singh 

and Vaibhav Kalia  Published By Director ate of Research CSKHPKV, Palampur. page 59-62 

17. Ranbir Singh Rana and Ranu Pathania 2012. Ik’kqikyu esa ekSle iwokZuqeku vk/kkfjr —f"k ekSle 

ijkeZ’k lsokvksa dk egRoA In Edited book  “tyok;q ifjorZu ,ao ioZrh; [ksrh” by Ranbir Singh 

Rana, Sharda Singh and Vaibhav Kalia  Published By Director ate of Research CSKHPKV, Palampur. 

page 63-66 

18. Ranbir Singh Rana, Sunil Kumar, Vijayshri Sen, Nutan Sharma and Ranu Pathania and 2012. —f"k 

chek ;kstuk,a% tyok;q ifjorZu ls vkfFkZd uqdlku dh HkjikÃ dk fodYiA In Edited book  

“tyok;q ifjorZu ,ao ioZrh; [ksrh” by Ranbir Singh Rana, Sharda Singh and Vaibhav Kalia  

Published By Director ate of Research CSKHPKV, Palampur. page 67-70 

19. Ranbir Singh Rana, Manmohan Singh and Atul thakur 2012.  fdlku ekSle iwokZuqeku vk/kkfjr —

f"k lykg dgka ls izkIr djsa\ In Edited book  “tyok;q ifjorZu ,ao ioZrh; [ksrh” by Ranbir 

Singh Rana, Sharda Singh and Vaibhav Kalia  Published By Director ate of Research CSKHPKV, 

Palampur.  page 71-75 

20. Ranbir Singh Rana, Naval Chander, Karan Verma and Sunil Kumar 2012. tyok;q ifjorZu ls lnhZ 

vkSj ikys }kjk Qlyksa ij gksus okys uqdlku ls dSls cpko djsa\ In Edited book  “tyok;q 

ifjorZu ,ao ioZrh; [ksrh” by Ranbir Singh Rana, Sharda Singh and Vaibhav Kalia  Published By 

Director ate of Research CSKHPKV, Palampur. page 76-84 

21. Sharda Singh, Ranbir Singh Rana, Kunal Sood, Arun Kumar, Sunil Kumar and Nutan Sharma 

2012.fgekpy izns’k esa cSo th vkÃ ,l ,ao LFkkuh; Hkw lwpuk ra=% fdlkuks dks —f"k; lwpuk 

igqapkus dk ,d izHkko’kkyh fodYiA In Edited book  “tyok;q ifjorZu ,ao ioZrh; [ksrh” by 
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Ranbir Singh Rana, Sharda Singh and Vaibhav Kalia  Published By Director ate of Research 

CSKHPKV, Palampur. page 85-102 

22. Ranbir Singh Rana and Rajender Prasad 2012. —f"k ekSle os/k’kkyk ds midj.k&,d ifjp;A In 

Edited book  “tyok;q ifjorZu ,ao ioZrh; [ksrh” by Ranbir Singh Rana, Sharda Singh and 

Vaibhav Kalia  Published By Director ate of Research CSKHPKV, Palampur. page 103-106 

23. Ranbir Singh Rana,Sunil Kumar, Naval Chander and Aditya Rana. tyok;q ifjorZu ds izHkko dks de 

djus ds fy, fdlku ,ao vke vkneh D;k djsa\ In Edited book  “tyok;q ifjorZu ,ao ioZrh; 

[ksrh” by Ranbir Singh Rana, Sharda Singh and Vaibhav Kalia  Published By Director ate of Research 

CSKHPKV, Palampur. page 107-108 

 

Doordarshan Telecast: 

Participated in the Doordarshan programme for farmers “Weather forecast & Agro advisory” shot on 

9-10
th
 May, 13 and telecasted in regional as well as national transmission. 

National Workshop/Symposium /Kisan Divas organized:  

Kisan Divas on climate change Organized:  

1. Organized one Day Farmers’ Interaction Meets/Awareness programme on “Climate change weather 

forecasting” in collaboration with Rice and Wheat Research Station at Malan Kangra on 5.4.2010. 45 

farmers and eight research scientist participated in the awareness camp at Malan. 

2. Organized one Day Farmers’ Interaction Meets/Awareness programme on “Climate change weather 

forecasting” in collaboration KVK Kullu at Bajaura on 12.4.2010. 38 farmers and seven scientists 

participated in the camp. 

3. Organized One day seminar on “Weather climate and Farmers” on 17.3 2010 in CSKHPKV Palampur 

under IAAS project. About 130 farmers from Kangra, Una, Chamba and Hamirpur and 20 Faculty 

Media persons and civil society members participated in the seminar. 

4. Organized One day Awareness programme on “Weather, Climate and Farmers” at KVK Kukumseri 

CSKHPKV, Palampur. About 120 farmers from Lahaul and 15 Faculty, Media persons and civil 

society members participated in the seminar. 

5. Organized One day Awareness programme on “Weather, Climate and Farmers” at organized at RRS & 

Seed Production Farm, Akrot Una. About 286 farmers from Una and 10 Faculty, Media persons and 

civil society members participated in the seminar. 

6. Organized One day Awareness programme on “Weather, Climate and Farmers” at ADO headquarter at 

Kotla, Kangra, About 140 farmers from District Kangra and 8 Faculty, Media persons and civil society 

members participated in the seminar. 
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7. Organized One day Awareness programme on “Weather, Climate and Farmers” at SMS Headquarter at 

Sujanpur, Distt Hamirpur, About 294 farmers from District Hamirpur and 6 Faculty, Media persons 

and civil society members participated in the seminar. 

 

Invited Lecture:  

1. Topic “Contingency plan for rainfed agriculture with respect to climate change on 26.02.2010 at 

Forest Complex Dharamshala  under HP Mid Himalayan Watershed Dev. Project in the STATE 

LEVEL WORKSHOP ON RAINFED AGRICULTURESTATE LEVEL WORKSHOP ON RAINFED 

AGRICULTURE organized by HP Mid Himalayan Watershed Dev.Project at Dharamshala. 

2. Natural and anthropogenic causes of climate change Delivered to Scientists from KVKs of Himachal 

Pradesh on 29.3.2010 Vide office order No 3-25/Tech/DEE/CSKHPKV/3890-3904 dated 26.3.10 in 

the directorate of Extension Education. 

3. Role of crop modeling in assessing impacts of climate change and adaptations options.  Delivered to 

Scientists from KVKs of Himachal Pradesh on 29.3.2010 Vide office order No 3-

25/Tech/DEE/CSKHPKV/3890-3904 dated 26.3.10 in the Directorate of Extension Education. 

4. Impact of climate change on Mountain agriculture (In Hindi) in the national symposium on weather 

and climate organized by Ministry of Earth Sciences, GOI New Delhi on December 10, 2010. 

5. Invited lecture  for ICSSR sponsored seminar on Diversification of Agriculture and vulnerability to 

climate change for sustainable food security and livelihoods in North Western Himalayas” to held at 

CSKHPKV, Palampur w.e.f. 10-11 February ,2011 ( vide letter  no 5-7?econ/Seminar-2859 dated 

1.12.2010 organized by Department of Agricultural Economics, Extension Education and Rural 

Sociology COA, CKHPKV , Palampur( Vide letter No 5-7/Econ/seminar-255 dated 13.1.2011 by 

HOD )  

6. Invited lecture on “Application of Geographic Information system and remote Sensing in water 

resources vis-à-vis climate change in Himachal Pradesh” in State level Workshop on “Spring recharge 

rejuvenation of Natural springs by artificial recharge and catchment treatment at, Hotel Vishal 

Residency, Palampur on 28 March, 2011organised by  Regional Director Central Ground Water Board 

Ministry of Water Resources) GOI NHR Barol  Dari Dharamshala) 

7. Invited lecture on Climate change adaptations in land based livelihoods & gender Perspective 

Organised by JAGORI RURAL CHARITABLE TRUST VPO RAKKAR Dharamshala  on February , 

21, 2011 at Jagori Training Centre 

8. Invited lecture of 1
st
 Indian forest Congress Workshop  on Forest and climate held at  Shimla  on 

August 17,2011 

9. Invited Lecture on “Weather Based Agro-advisory services of CSKHPKV, Palampur” in Training on 

Climate Change –its impact and management for improved agricultural productivity in North West 

Himalayas Organized by Department of AFGM COA Palampur. W.e.f. 10-17
th
 September, 2012. 



 34 

10. Invited Lecture on “Estimation of Evaporation” in Training on Climate Change –its impact and 

management for improved agricultural productivity in North West Himalayas Organized by 

Department of AFGM COA Palampur. W.e.f. 10-17
th
 September, 2012. 

11. Invited Lecture on “Weather Based Agro-advisory services and Participatory Irrigation Management 

(PIMS) ”in two days training on Participatory Irrigation Management to official JICA Organized by 

Department of Agril Engineering, COA Palampur. W.e.f. 11-12
th
 June, 2013. 

12. Invited Lecture on “Weather based agro-advisories and contingent crop planning for H.P.” on 

20.9.2012 Organized by Directorate of Extension Education, CSKHPKV, Palampur. W.e.f. 18-20
th
 

September, 2012. (Letter no. QSD.3-23/CSKHPKV/DEE/Tech/7720-36 dated 10.9.2012). 

13. Invited Lecture on “Estimation of Evaporation” Organized by Directorate of Extension Education, 

CSKHPKV, Palampur on 18.9.2012. W.e.f. 18-20
th
 September, 2012. (Letter no. QSD.3-

23/CSKHPKV/DEE/Tech/7720-36 dated 10.9.2012). 

 

Member of specialist Committee (2009-13): 

 Appointed as core committee member of Drought mitigation of the university  

 Appointed as core committee member for weather related queries of the university  

 Appointed the member of District wise Contingency Plan by  Hon’ble Vice Chancellor Appointed the 

member of team to address the issues related to Climate Change by Hon’ble Vice Chancellor  

 Appointed the Nodal officer for H.P state on Weather forecasting and agro advisory services under 

NeGP Agricultural Mission mode project by the state Government of H.P. 

 Appointed Member of state working group on mission Sustainable agriculture  

 

 

 

 

Signature of Principal Investigator 

 

 

Signature of Head of the Institution/ Director of Research 

 


