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ABSTRACT

Time series of yearly and maonthly rainfall, and monthly maximum and
minimum temperatures at five stations covering different regions of
Bangladesh were investigated for temporal and spatial trends. The study
reveals no significant trend in annual rainfall, Significant decreasing trend of
monthly rainfall during monsocon (wet season) at two stations and increzasing
trend during dry season al several stations are observed. Time series of
monthly maximum and minimurm temperatures appear to follow some trends,
showing increase and decrease at two extremes, respactively, Time series
of minimum temperature showed inconsistent trends throughout the year

and also betwesen stations.
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Climate can be one of the biggest nsk
factors impacting on agricultural systems
performance and management. In the long
run, climatic change may show up as
positive or negative trends in time series.
Gradual build up of greenhouse gases 15
bringing about changes of global climate
(IPCC, 2001; Marchand ef af. , 1988
Gleick, 1987; Droogers, 2004). Due to this,
hydrologists are ulso concerned about
trends and shifts in time series of climatic
parameters. With a warming trend, 1t 1s
apprehended that monseon ramnfall may also
mcrease (Marchand ef af | 1988 Warrick
et al. , 1994). Such a likely nerease in
rainfall will have strategic implications in
Bangladesh., -

Agricultural practice in Bangladesh
has developed over the centuries to
accommodate and take advantage of
monsoon rainfall. Any change i total
rainfall or its pattern will disrupt current
agricultural practices and alternate cropping
pattern may be needed to accommodate
such change, Therefore, it 15 important to
investigate whether there has been any
discernible change in the behavior of rainfall.
Information on variability of monthly rainfall
15 required in many areas of water resource
management and engineering design,
selecting areas for profitable rainfed farming
and developing possible means for ramwater
harvesting dunng monsoon season (Schondt
et al., 1997). It may also help in identification
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of appropriate crops and cropping
sequences that can match the water-
availability duration and ¢nsure mcereased
and stabilized crop production (Shanker er
al. 1992, Chang. 1981, Quadireral. 2003).
Irrigation water demands are particularly
sensitive to changes in precipitation and
temperature (Fredenck and Major. 1997),

Recogmizing the importance of
assessing the behavior and pattern of rainfall
and temperature, the main objectives of this
study are to investigate the trend of: (i)
vearly and monthly total rainfall, (ii) monthly
maximum and minimum temperature over
different regions of Bangladesh.

MATERIALS AND METHODS
Study area

Five meteorological stations, located in
different representative regions (and agro-
ecological zones) of the country, were
selected for study, The stations were:
Mymensingh ( 24 943’ N, 90" 26'E, and 19
m above Mean Sea Level (MSL)), Rangpur
(2545 N, 89" 15'E, and 34 m abave MSL),
Rajshahi (24 °24' N, 889 48" ), Khulna (22
Y47 N, 89932 E) and Chittagong (22 ° 16
M, 91 * ( E). The region ‘Chittagong’ is
characterized by hilly {mountainous) arca.
and the region “Khulna® 1s close to Bav of
Bengal.

The climatic data (monthly maximum
minimum temperature, and monthly total
ramfall) from 1948 to 2001 were colleeted

from Bangladesh Meteorological
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Department. Trends of vearly rainfall,
monthly rainfall. monthly maximum
temperature. and monthly minimum
temperature were investigated by non-
parametric as well regression (slope)
method.

A: Non-parametric test

Trends were examined by
*Spearman’s Rho™ test (Conover, 1980). The
advantage of the non-parametric test 1s that
itdoes not depend on absolute values of data
and is equally applicable for linear and non-
lincar trends, These tests are distribution
free, i.e. they do not require any assumption
to be made about population following
normal or any other distmbution. As the test
uses relative values, missing data 15 not a
prablem.

The test statistie T of *Spearman’s Rho
lest 15 given by:

;F'-:Eﬂ:[.ff{xr.}—ﬂ{};}]:
1=]

where X 1s the value of ramnfall (or
temperature) corresponding 1o the vear ¥,
RrX ) is therank of rainfall (or temperature)
X .and R(Y) is the rank of the year ¥ Forn
greater than 30, the gquantiles of T is
approximated by (Conover, 1980):

. 1 n(n —1)
I L e b B
' 6 n-1

"o

where x_1s the pth quantile of a
standard normal random vanable, Upper
quantile was estimated from the equation:

Journal of Agrometeorology/ceety/31



June 2007]

»
Wi = EHI[H —1}= w,

In all cases, the two tailed test was
done at level £ =005,

B: Regression test (Slope tesy)

Trend was also examined by lesung
the significance of slope of the linear
regression line. For this purpose, climatic
variables were plotted (Y-axis) against the
relative year values (year rank, 1.¢. for 1948
to 2001, relative year values are 1 to 54).
The slope of the plot represents the trend.
The slope was then subjected to {-test for
significance at 5 % level.

RESULTS AND DISCUSSION
Yearly rainfall trend

From non-parametric test (Rho-test),
the rend of yearly rainfall is non-significant
for all locations. From regression analysis,
the slopes of regression line of vearly rainfall
(Fig.1}) are positive at two locations
(Chittagong and Khulna) and negative at
other 3 locations (Mymensingh, Rangpur
and Rajshahi) bui the slopes are not
significant,

Maonthly rainfoll trend

From Rho-test, significant decreasing
trends are observed at two stations
(Mymensingh and Rangpur) during
monsoon (June), while increasing trends
during dry period (December, February) at
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three stations (Mymensingh, Rangpur and
Khulna). From regression analysis,
significant decreasing trends are apparent
al two stations (Mymensingh and Rangpur)
during monsoon (June), with non-significant
trends during December. Significant
increasing trend at one station (Chittagong)
is observed (Fig.2.). but insignificant in Rfo-
test.

Monthly maximum temperature

From Rho-test, significant increasing
trends of maximum temperalure are
observed during mid-monsoon to late
monsoon (July - Oct.) at three stations
{(Khulna, Chittagong and Mymensingh) and
significant decreasing trend during winter
(Jan.) only at Khulna station. The regression
test showed similar sigmificant trends as that
af the Rho-test, The pattern of slope for
Mymensingh location is shown in Fig.3.

Monthly minimum temperature

From Rho-test, significan! decreasing
trends are found during winter (Dec.—Feb.)
il several locations, A sigmiicant decreasing
trend in May at two stations (Khulna and
Chittagong). and mereasing trend n June at
one station (Mymensingh) are also noticed.
which are inversely related wath the monthiy
rainfall. A warming (increasing) rend in both
maximum and minimum lemperature 1s
apparent a1 Chittagong., Mimumnum
temperature trends are not consistent
throughout the year (Fig. 4) and also
between stations.
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Fig.1: Trend of yearly rainfall of different stations
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Fig.2 : Trend of monthly ramnfall st Mymensingh
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Fig.3: Trend of maximum temperature at Mymensingh

Journal of Agrometeorology/ceety/35



June 2007] RAINFALL AND TEMP. TREND IN BANGLADESH 32

2|

: yEO0O0NE + 11483 oy 30 - ¢ =0 O0IAY + 25 878 July
O | 4 A5 =D O1aa B = 0003
] '-'" “’, . P, T
s . P R ) ~ &
- e ® e
. ' . i 25 " Led s 1]
= . ..
=
| o lative vpar |
b i |3 — = _— |
| o 18 20 a0 i 5% o I 0 3 40 %4
|
0 4 PELE TR P T Fah I!EI MG
Bl = 0 18ry
16 -, . &
a5 | - . e
10 - |
= LO0Ix = 25,087
| SR R
S : = . '
l o 1] 20 1] 43 ',q i " 0 ] £ £ Lt
|
25, 30
4 ¥ =0 0dz0a = 17 100 Mar (3 § = 00086+ 35013 Barp
[ RE=0 1012 A= 00133
*
20 - .
| "‘"t R, WL T I"“"" -, o et
| = = o e T e e A
- W - -
o -
L ) ‘
1o 0 - ]
| @ 0 a0 o 0 0 0 ai &t )
|25 . A 5 & .
& W a6 L T TR,
[ | . 5 i R = gu0RCd
.
I Y - . A -
|  a RS % 1 -t -
— + T % = ol o .,
P L * . : 5 W w
Fro " . - P -
[ 1s . e
*a ¥T 0023« F1 418 o
R = 00584
1k - 15 — [
| @ 0 = e 40 b B T £ o 10 50 nal
L ¥ EE T e 2EANT ey 30 poro A3 ¢ TRA0E Mo
FFL 8.e0a 0= 0 DB
L8 B
»i I -
e I S S PP . . S | . . .
[ 1% F ok = = - LR
Lz o & . | R e ey
& e | -
Ll
[ . L]
o Ll 2 a ad =0; a L] 0 ) 4 =21
[y ¢ ool ing e 04 8y dum = 5 - ol Onsthe s 15 04 Dk
A = O30T € = 2047
. fla2uis e !
| s || & -
|25 4 - A . | E 15 R
& 15 4
S : . | z o O .
& I ¥ * T
& ta L
0 — o 3 10 0 0 an f
] 1 ) 10 20 B Retaine year

Fig.4 : Trend of minimum temperature at Mymensingh
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CONCLUSION

There 15 no significant trend in yearly
rainfall at different locations over 54 years.
Monthly rainfall indicates a change in pattern
of rainfall, although it 1s not sigmficant in
maost cases. Monthly maximum and
minimum temperatures show trend in time
senes, showme warming and cooling at two
extremes, respectively. Uncertamues of
relating temperature to rainfal] are exhibited.
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