
-r (U

""^y—•• *

_ -. -' • 'v.- wi ••' - "'
.1 -.^. ,^. •~'-ii* ' *•--

7 -

•;•*' '• •!!*»

:-4-

-' 1

. --1
-.ru.-J

• 4''

L-':-

it

••liW

•;7 - A " •" .
• •• 'wJ'V- ••'' • •'^*^'-

. Wtr'r

'•'Ai
• • -

- •'.<

'1.

• - -iJ.

''•i-'--~.P -j
• -- -.^T •• .j-r,^

•VK-*'*" •

> ;A"'-

-.. • _.-- •' )♦' "•4^ - •».

.-casfe

/

Vol. 5, Issues 4, 2010

y.:

•

%rY7>l
iekal

Trends Of Some Climatic Parameters Under Climate
Change Scenario In Intermontane Imphal Valley,

Manipur, North Eastern Himalaya

Md.Abdullali Khan, Sarfaraz Ahmad", Shadab Khurshecd
Department ofGeology. Aligarh Muslim University, Aligarh, U.P.. (INDIA)

Trend analyses ofclimatic parameters in the Imphal valley show an
overall increasing in trend ofatmospheric temperature. The rate of
increasing is more pronounced for the minimum temperature unlike
that of the all India and north-east India in Imphal basin. Rainfall
trend exhibited increasing trend compared with decreasing trends of
regional and national trends. The frequency analysis indicated the
decreasing in low intensity rainfall events and increasing high
intensity rainfall events in last three decades. Rate of increasing trend
for rainfall, minimum, maximum and mean atmospheric temperature
observed before the 1981 and afterwards period suggests two
different growth periods. While the trends ofthe daily evaporation
and daily sunshine hour show decreasing trend. Observed trends for
the various climatic parameters indicated the local effect ofglobal
warming phenomenon on local climate in remote North Eastern
Himalaya, India.
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Trend analyses ofclimatic parameters in the Imphal valley show an overall
increasing in trend of atmospheric temperature. The rate of increasing is
more pronounced for the minimum temperature unlike that of the all India
and north-east India in Imphal basin. Rainfall trend exhibited increasing
trendcompared with decreasing trends of regional and national trends. The
frequency analysis indicated the decreasing in low intensity rainfall events
and increasing high intensity rainfall events in last three decades. Rate of
increasing trendforrainfall, minimum, maximum and mean atmospheric tem
perature observed before the 1981 and afterwards period suggests two
different growth periods. While the trends of the daily evaporation and
daily sunshine hour show decreasing trend. Observed trends for the vari
ous climatic parameters indicated the local effect of global warming phe
nomenon on local climate in remote North Eastern Himalaya, India.
©2010 Trade Science Inc.-INDIA v

Global warming;
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INTRODUCTION

Climatechange phenomenonis a relevantglobal
concernnowadays because its impactswillbe felt all
over theworld in varyingdegreesand invariousforms
and will affect all organisms on earth. India is home
to 16.2% of the world's total population with only
about 2.4% of the earths total land surface. It has

different landforms with different regional climatic
conditions. Therefore, there will be profound practi
cal implications of the changes in climate in India on
many aspects. It is the accepted view all over the
world that the main driving factor for the global cli
mate change is the rise in the mean global tempera

ture since 1901. This rise in global temperatures
largely contributed by the humans because the lie
style ofmankind have contributed enormous amout
of greenhouse gases in the atmosphere. These gaas
along with natural sources like water vapor and aeu-
sols produced by volcanic eruptions etc. present i
the atmosphere trapped the heat that is reflected froa
the earth's surface and redirected it towards the eant

Theaccumulation ofhigher concentration ofthegre 9
housegasesresults in the increaseof the temperatun
of the earth. The immediate consequence of gloH
warmingisthedrastic and destructivechanges intl
climatic conditions indifferentregions oftheworll
The increasingtemperature affect the precipitatia
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Trends ofsome climatic parameters under climate change scenario

that after 1981, the warming phenomenon might have
started tointensify infull swing.

Minimum daily temperature ofthe atmosphere in
Imphal valley indicates an increasing trend with
0.000 rc/day with value of0.0042 for the period
of1969-1998 (Figure 3a). But for the months ofOc
tober and November the trend lines show negative
trends. This may be due to the overcast condition pre
vailed during the retreating monsoon. For the period of
1969-1980, all the months other than February, March
and April show negative trends (Figure 3b). However,
for the period of1981-1998, trend for all the months
are positive and the values are also greater than the
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Figure 2a:Rate ofchange in daily maximum temperature for
the period,(1969-1998) and invariousmonths for the same
period.
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Figure 2b:Rate ofchange in daily maximum temperature for
the period,(1969-1980) and invariousmonths for thesame
period.
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Figure 2c:Rate ofchange indaily maximum temperature for
the period, (1981—1998) and in various monthsfor the same
period.
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Figure 2d:Rate ofchange in daily maximum temperature in
different time periods.
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Figure3a: Rate ofchange in daily minimum temperature for
the period, (1969-1998) and invarious months for the same
period.
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Figure 3b: Rate ofchange in daily minimum temperature
the period, (1969-1980) and in various months for the sane
period.

0 .007

o.oos

Vcar(l981 -9B)tndMan(h

Figure 3c: Rate ofchange in daily minimum temperature fo t
the period, (1981-1998) and invarious months for the sami
period.
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Figure 3d: Rate ofchange in daily minimum temperature in
different time periods.

average increase observed during the period, 1969-
1998 (Figure 3c & 3d). This is in contrast to the find
ingsfor all Indian trend, where warming is caused hy
mainlydue to tfie increase in maximum temperature'®'.
The warming in Imphal valley is mainly due to the in
crease in minimum temperature and it conform to other
studies in both Northern and Southern Hemispheric
landmasses'̂ -®'. The increase in minimum ternperature
is mainlydueto the increase in cloud cover including
the low clouds.

Trends of rainfall change in Imphal valley

The trend observed for rainfall during 1969-1998
shows increase in the rainfall at the rate of0.0003mm /

day with valaie of0.003 7. In all the months except
November show positive rainfall trend (Figure 4a). It
indicates thatthe winter rainfalland retreatingmonsoon
rainfall isdecreasing in the Imphalvalley.

For the peri od of 1969-1980, there is no defmite
trend for rainfall in various months (Figure 4b). While
for theperiodof1981-1998, most of the months show
positive trends except January and April (Figure 4c).
The comparative rate ofincrease in rainfall in most of
the months ofth.is period is probably due to the effect
ofglobalclimate change phenomenon^whichhas been
established through world climatic observations after
1980s.The comparative rate ofincrease in rainfall per
day for the period of 1969-98, 1969-81 and 1981 -
1998show a distinct change in rate ofincrease ofslope
oftrendlineafter-1981 (4d),whichsuggests thatglobal
warming phenomena startedgivingresponses.

The frequency analysis ofdaily rainfall was car
ried out for two period, 1969-80 and 1981-1998
(TABLE 1). It is found that lower intensity rainfall
(<5mm/day) contributed 81.48% ofthe total rainfall
eventsinthe Imphal valleyduringtheperiod 1969-
1980. However, this frequency classof rainfall de-
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Figure 4a: Rate of change in daily rainfall (in mm) for the
period, (1969-1998) and in various months for the same
period.
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Figure 4b : Rate of change in daily rainfall (in mm) for the
period, (1969-1980) and in various months for the saine
period.
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Figure 4c: Rate of change in daily rainfall (in mm) for tie
period, (1981-1998) and in various months for the same
period.
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Figure 4d: Rate ofchange in daily rainfall (in mm) in differ
enttime periods.

creases to 76.37% for the period 1981-1998. The
decrease inthe lower intensity rainfall event ismainly
affected bythewarming of theatmosphere as aresult
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ofthe rise in minimum temperature. The increasing tem
perature prevents theconvective cloudover theval
ley from turning into light rains.

The studyalso shows that higher intensity rainfalls
have increased in the Imphal valley in recent years
(TABLE I). These higher intensityrainfall events cause
sudden and higher mnoffs in the study area which in
turn result in flash floods. Our study is verified by the
occurrence ofgreater frequency of flash floods in the
study area.

The trends ofsunshine hour in various months for
the period of 1969-80 show negative trends in May
and September (Figure 5a). However, for the period
of 1981-98, except for the months ofJanuary, April
and September, rest ofthe months show negative trends
(Figure 5b). The comparative rate ofchange ofsun
shine hour for the periods, 1969-80 and 1981-98 show
adrastic decrease in the rate ofsunshine hour after 1981
(Figure5c).

TABLE 1: Frequency analysis ofthe rainfall events in Imphal
valley fortwo distinctperiods.
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Rainfall Period Period
intensity

class

(in mm)

of

1969-

1980

of

1981-

1998

% % %
Pre-1980 Post-1980 ofchange

0-5

5-10

10-15

15-20

20-25

25-30

30-35

35-40

40-45

45-50

50-55

55-60

60-65

65-70

70-75

75-80

80-85

85-90

90-95

95-100

100-105

3525

313

164

120

55

44

32

24

13

10

4

3

4

3

4

1

3

0

1

1

2

3884

445

274

146

105

63

41

41

25

10

13

13

5

6

2

2

4

2

81.48

7.24

3.79

2.77

1.27

1.02

0.74

0.55

0.30

0.23

0.09

0.07

0.09

0.07

0.09

0.02

0.07

0.00

0.02

0.02*

0.05

76.37

8.75

5.39

2.87

2.06

1.24

0.81

0.81

0.49

0.20

0.26

0.26

0.10

0.12

0.04

0.04

0.08

0.04

0.02

0.02

0.06

5.12

-1.51

-1.60

-0.10

-0.79

-0.22

-0.07

-0.25

-0.19

0.03

-0.16

-0.19

-o.ea

-0.05

0.05

-0.02

-0.01

-0.04

0.00

0.00

-0.01

IVends ofSunshine hours change in Imphal valley
The tfend ofdaily sunshine hour in the Imphal val

ley is analyzed for the period 1969-1998. Itindicates
that the sunshine hours are decreasing at the rate of
0.0001 hour per day with value of0.0025. For the
period, 1969-1980 the trend line ofthe simshine hour
indicate a decrease in sun shine hours at the rate of
0.000003 hour per day with value of0.000001.

Year and month

Figure 5a :Rate ofchange in daily sunshine hour for period,
(1969-1980) and in various months for the same period.
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Figure 5b : Rate ofchange in daily sunshine hour for the
period, (1969-1980) and in various months for the same
period.
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Figure 5c: Rate ofchange in daily sunshine hour in different
time periods.

Comparative analysis ofthe trends showed in 5c
graphs indicated that, the rate ofsunshine hours dra
matically decreased after 1980 and onwards. It isa
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clear indication ofclimate change become active in
this time. ox 5

g 1
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0.00005

0
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-0.0001

Trends of evaporation change in Imphal valley

The temporalvariationtrendof evaporation in the
Imphal valley indicates that, evaporation isdecreasing
attherateof7* 10'̂ mm/daywith valueof0.0087mm
for the period, 1969-1998. In all the months except ^"'•
January, the evaporation shows negative trends with F'gure 6d: Rate ofchange in daily evaporation in different
varying rates (Figure 6a). The decrease in the rate of periods.
evaporation is probably due tothe greater cloudiness trends ofsunshine, indicating lesser evaporation rates
and lesser sunshine hour observed in the study area for than that ofthe rest ofthe months (Figure 6b). How-
the same period. For the period 1969-1980, in the ever for the period 1981-1998, all ofthe months show
months ofMay, July and September show negative negative trend except January and March (Figure 6c).
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Figure 6a: Rate ofchange in dallyevaporation for the period,
(1969-1998) and in various months for the same period.
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Therate ofchange indaily evaporation forthepe
riodof 1969-1980 and 1981-1998 clearlyindicate a
positive relationship with thedecreasing trend inthesun
shine hour. Thecomparative trends ofthedaily evapo
ration for the period 1969-80 and 1981- 1998 indi
cate that the after 1980 the daily evaporation is de
creasing since that time.

CONCLUSIONS

Observed trendsfor the variousclimaticparam
eters indicated thelocal effect ofglobal warming ple-
nomenon in remote Eastern Himalaya.

It is evident from the trend analysisthat the rate of
increase intemperature intheImphal valley ismore pro
nounced in theminimunm temperature. Overallrainfall
shows increasingtrend along with increasein contribt-
tion ofhigh intensity rainfall which is concentrated n.
shorter period. The low intensity rainfall which isspread
over longer period shows a decreasing trend. Dai|̂

Figure 6b: Rate ofchangein daily evaporation for the period, evaporation and sunshine houre show decreasing trend.
(1969-1980) and in various months for the same period. The trends ofclimatic parameters in differentperiod

indicated that the intensityof theclimatechangepro
cesses has been changed with intensity after 1980.Al
terwards theclimatic parameters started responding wiU
different intensity.
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