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Rice is the main cereal crop of Bangladesh where three major rice 

crops (namely, Aus, Aman and Boro) make up the total rice production. 

According to World Bank report Bangladesh is treated as one of the 

most sensitive hotspots for climate change and climate-related extreme 

events. Increasing temperature and variable rainfall levels along with 

severe and frequent floods, droughts and cyclones adversely affect 

agricultural production and place Bangladesh's food security at risk. 

The paper examines the impact of climatic variables like rainfall, 

maximum temperature, minimum temperature, humidity and sunshine 

on two main rice crops Aman and Boro in case of Rajshahi district by 

Vector Autoregression (VAR) model. The empirical evidence from 

time series data from 1987 to 2015 confirm that all of climatic variables 

together influence the both rice production where rainfall and humidity 

has positive significant effect on Aman rice and rainfall, minimum 

temperature and sunshine have positive significant effect on Boro rice 

production in case of Rajshahi district. Therefore, it is necessary to take 

action to control the climatic variable to ensure food security by 

producing rice in large scale.  
 

                 Copy Right, IJAR, 2017,. All rights reserved. 

…………………………………………………………………………………………………….... 

Introduction:- 
The issue of climate change has become further alarming towards the healthier expansion of both socioeconomic 

and agriculture activities of many counties (Adejuwon, 2004). According to UNFCC report of 2007 the local climate 

change issue will force people's decision with penalties for their economic, personal and social environment 

ultimately affecting their livelihood. The scientific literature showed that high temperatures and varying rainfall 

intensities will be witnessed around the globe in next decade. Climate change is affecting crop yields in many low 

income countries where climate is a key determinant of agriculture productivity (Apata, 2010). Kurukulasuriya and 

Mendelsohn (2008) showed that the current global warming has turned down agriculture production, which lead to a 

decrease in food production. 

 

Bangladeshi economy largely depends on agriculture where around 76 percent population is living in the rural areas 

and 90 percent of the rural population directly related with agriculture.  The population growth rate is 2 million per 

year. According to this rate, the total population will become 233.2 million within 2050. However, Bangladesh 

faces a tremendous challenge for providing food security to the increasing population. So, it is compulsory to 

increase rice production in order to meet the growing demand for food emanating from population growth. The 
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vulnerability of climate change on agriculture could affect the food security, trade policy, livelihood activities, etc. 

It can affect the crop yield positively or negatively and the changes differ largely by region and crop. Bangladesh is 

identified as one of the most vulnerable countries due to climate change. 

 

The impact of climate change on agriculture production have been studied on many developing countries for 

example Lansigan et al., (2000); Chang, (2002); Gbetibouo and Hassan, (2005);Kurukulasuriya and Ajwad, (2007); 

Haimet al., (2008) and Deressa and Hassan, (2009) etc. From those studies, we found that the crop yield is more 

prone to climate change in developing countries. Basaket al (2010) concluded that climate change was likely to 

have predominately adverse impacts on the yield of Boro rice. Reilly et al. (1996) found that as temperatures move 

changed the production of rice. Although the effect of climate change is serious but there are limited researches 

conducted in case of developing countries (e.g. Boubacar, (2010); Holst et al., (2010)), and very few in case of 

Bangladesh (Sarker et al., (2012); Basak et al., (2010), Hossain and Silva, (2013); Hossain et al., (2012)) examined 

the relationship between three climatic variables (maximum temperature, minimum temperature and rainfall) and 

three different rice crops (Aus, Aman and Boro) in case of Bangladesh. Chowdhury and Khan (2015) examined the 

impact of climate change on the rice production in Bangladesh using time series data. Rahman et al (2018) 

examined the impact of climatic parameters on Aman rice production in case of Rangpur district, Bangladesh by 

using multiple regressions.The research on the effect of climatic variables on rice production is not rare in 

Bangladesh but findings are not converged to any unique direction due to their geographic location and different 

analytical methods. Rahman et al (2018) also explored the climate change effects on Boro rice yield in case of 

Rajshahi district by regression analysis. Janjua et. al. (2010) examined the impact of climate change on wheat 

production in case of Pakistan by VAR model. Farook and Kannan (2015) investigated the impact of climate 

change on rice production based on Vector Autoregression (VAR) model with granger causality test, impulse 

response and variance decomposition in case of India. Shakoor et al (2015) empirically investigated the effect of 

climate change on rice crop of Pakistan by employing VAR model. From the previous study we found that to 

investigate the impact of climatic parameters on aman and boro rice production by VAR model is rare in case of 

Rajshahi district.  

 

Rice is its staple food for above 150 million Bangladeshi populations. Three major rice crops (namely, Aus, Aman 

and Boro) constitute 100% of total rice production and it is grown throughout the country year-round in Bangladesh. 

In Bangladesh, rice is grown in three seasons locally named aus (summer), aman (monsoon), andboro (winter). 

Summer, monsoon, and winter rice aregrown during April to August, July to December, and December to May, 

respectively. There are sixty four districts in Bangladesh. Rajshahi is one of the district of North West parts of 

Bangladesh. The historical trend for three rice production for Rajshahi district is given below: 

 

 
Figure 1:-Historical trend for rice production of Rajshahi, Bangladesh. 

 

The historical trend from figure 1 indicates that Aman and Boro rice contribute the major percentage of the total 

rice production of Rajshahi whereas Ausrice contribute less. So, in this study we consider only Aman and Boro 

rice. The aim of this paper is to investigate the impact of climatic parameters on Aman and Boro rice production by 

Vector Autoregression model in case of Rajshahi district. The rest of the paper is organized as follows: section 2 

presents the responsible parameters for climate change in Bangladesh, section 3 presents data sources and data 

units, section 4 presents the methodology, section 5 present result and discussion and section 6 presents the 

conclusion.  
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Responsible parameters for climate change in Bangladesh:- 
It is now widely recognized that Bangladesh is considered as one of the most sensitive hotspots for climate change 

and climate-related extreme events (World Bank, 2013). Increasing temperature and variable rainfall levels along 

with severe and frequent floods, droughts and cyclones adversely affect agricultural production and place 

Bangladesh's food security at risk (GoB, 2011).The responsible parameters for climate change in Bangladesh 

areRainfall, Temperature (Maximum Temperature, Minimum temperature), Sunshine and Humidity. So in our study 

we consider rainfall, maximum temperature, minimum temperature, humidity and sunshine as climatic variables.  

 

Data Source and Data Units:- 

The study was conducted in a purposely-selected Rajshahi district.The study was limited to some climatic factors. 

The selectedclimatic variables are maximum temperature, minimum temperature, total rainfall, sunshine hours and 

humidity.The monthly maximum temperature, minimum temperature and total rainfall data for months from January 

to December for the period 1985-2015 were obtained from Bangladesh Meteorological Department (BMD), 

Bangladesh Bureau of Statistics (BBS) and theDepartment of Agricultural Extension (DAE). Rice production data 

for particular district was collected from the Year book of Agricultural Statistics of Bangladesh of BBS. Data also 

collected from other relevant resources.  

 

Data has been entered and processed in the computer by using MS-Excel program. All data were converted into 

standard units such as yield is converted into kg/hectare, rainfall into mm, temperature into 
o
C, sunshine into hours 

and humidity into percentage. All of these data also converted for Aman rice from July to December and for Boro 

rice from December to May.  

 

Methodology:-  
Generally, the structural approach to time series modeling uses economic theory to model the relationshipamong 

different variables. But sometimes economic theory is often not wealthy enough to identify all of these relationships. 

Furthermore, estimation and inference are complicated by the fact that endogenous variables mayappear on both the 

left and right sides of equations. These problems lead to consider non-structural approaches to modeling the 

relationshipamong several variables. Sims (1980) introduced the VAR model. The vector autoregression (VAR) is 

commonly used for forecasting systems of interrelated time series and for analyzing the dynamic impact of random 

disturbances on the system of variables. The VAR approach sidesteps the need for structural modeling by treating 

every endogenous variable in the system as a function of the lagged values of all of the endogenous variables in the 

system. VAR models are the multivariate extensions of the univariate AR models to the multivariate case and they 

explain and/or predict the values of a set of variables at any given point in time (Sims, (1980); Todd, (1984) and 

Farook et al (2015)). The mathematical representation of VAR is given below: 

ttptptt xyyy    ...11  

Where ty is a k vector of endogenous variables, tx is a d vector of exogenous variables, p ,...,1 and  are 

matrices of coefficient to be estimated, and t is a vector of innovations that may be contemporaneously correlated 

but are uncorrelated with their own lagged values and uncorrelated with all of the right hand side variables. General 

equation including climatic variables and non-climatic variables of the study is:  

Rice production = f (rainfall, max. temperature, min. temperature, humidity sunshine,). 

Therefore, the econometric form of the model can be written as 

tSSHUTTRAPD   654321 minmax  

 

Where PD indicates yield (in kg per hectare), RA indicates rainfall, Tmaxindicates maximum temperature, Tmin 

indicates minimum temperature, HU indicates humidity and SS indicates sunshine for both rice. 

 

Augmented Dickey-Fuller test:- 

Prior to run the VAR model we need to confirm the non-stationary property of these series. It is important to make 

sure that all of the variables are stationary, because if they are non-stationary then the standard assumption for 

asymptotic analysis in the Granger test will not valid. There are several methods to test the stationarity of the time 

series data such as Augmented Dickey-Fuller (Dickey-Fuller 1979), Dickey-Fuller (1981), Phillips-Perron (1988). In 

our study we only consider Augmented Dickey-Fuller test. The test statistic is given below: 

tttt uXTXX 211)1(       
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Granger Causality test:- 

According to Granger (1969) the question of whether X  causes Y  is to see how much of the current Y  can be 

explained by past values of Y  and then to see whether adding lagged values of X  can improve the explanation. Y
is said to be granger-caused by X  if X  helps in the prediction of Y , or equivalently if the co-efficient on the 

lagged X ’s are statistically significant. Granger causality distinguishes between unidirectional and bi-directional 

causality. Unidirectional causality is said to exist from X to Y if X causes Y  but Y does not causes X . In order 

to test for Granger causality, we will estimate a VAR model as follows, where all variables are initially considered 

symmetrically and endogenously.  

         tntnttt ULXLXLXLX    ...2211
;     

   SSHUTTRAPDX minmax  

 

Results and Discussions:- 
The summary statistics such as mean, standard deviation, minimum, maximum values, skewness, kurtosis of these 

series are given at Table-1. These statistics indicate that mean yield of Aman rice is less than mean yield of Boro 

rice. The highest mean maximum and minimum temperature, rainfall is observed for Aman rice where highest mean 

humidity and sunshine is observed for Boro rice. All of the series for both Aman and Boro rice are not normally 

distributed. This table also indicates that all of the series for both rice are negatively skewed except the series 

rainfall, maximum temperature and minimum temperature for Boro rice.  

 

Table 1:-Summary statistics for Aman and Boro rice 

Statistics Aman  Boro 

 Yield RA Tmax Tmin HU SS Yield RA Tmax Tmin HU SS 

Mean 2113.

2 

6.194

6 

33.91

7 

24.52

4 

78.97

0 

5.636 3430.

2 

4.274

3 

30.50

8 

21.26

2 

80.90

2 

6.11

3 

Median 2123.

8 

6.001

0 

34.14

7 

25.04

2 

79.31

4 

5.935 3293.

9 

4.079 30.48

7 

21.07

2 

83.01

4 

6.47

6 

Maximu

m 

2748.

4 

10.27

0 

35.55

0 

26.07

1 

83.48

2 

7.277 4277.

6 

6.637 31.40

5 

30.11

5 

84.75

3 

7.33

6 

Minimu

m 

1212.

3 

1.504

5 

30.66

7 

17.96

0 

70.40

7 

1.00 2253.

3 

2.240 29.67

3 

19.89

4 

30.11

5 

1.00

0 

Std 416.8

3 

1.886

6 

1.138

7 

1.836

6 

3.119 1.511 594.1

0 

1.085 0.360 1.790 10.03

7 

1.48

3 

Skewnes

s 

-

0.205 

-

0.105 

-

0.968 

-

0.522 

-

0.253 

-

0.227 

-

0.012 

0.459 0.092 0.341 -

0.710 

-

0.88 

Kurtosis 2.156 2.035

1 

2.901

7 

2.384

7 

2.624

0 

2.136

2 

1.933 2.870 2.273 2.159 2.263

9 

1.45

6 

J-B test 

(Pvalue) 

0.587

5 

.8725 0.634

1 

0.234

1 

0.455

0 

0.213

4 

0.502

1 

0.594

1 

0.946 0.021

2 

0.312 0.41

2 

Vector Auto Regression (VAR) requires the testing the stationarity ofthese variables.The estimation results for unit 

root test statistics are done for both trend and without trend for levels and also for their first differences. These 

results are given at Table-2.   

 

Table 2:-Estimation results ofunit root test for both rice. 

Variables Aman Boro 

ADF(level) ADF (first diff) ADF (Level) ADF(first diff.) 

Without 

trend 

With 

trend 

Without 

trend 

With 

trend 

Without 

trend 

With 

trend 

Without 

trend 

With 

trend 

Yield 5.156 -5.713 -4.482 -4.587 -0.945 -3.176 -6.306 -6.301 

RA -1.087 -6.551 -5.558 -5.475 -0.052 -4.098 -9.446 -9.088 

Tmax -0.058 -2.143 -6.913 -6.424 0.0753 -6.118 -9.797 -7.194 

Tmin 0.0289 -6.238 -8.375 -7.911 0.826 -2.094 -2.244 -5.447 

HU -0.951 -0.531 -2.883 -4.523 -1.059 1.409 -5.131 -4.445 

SS -0.156 -5.021 -8.205 -7.922 -0.577 -3.088 -5.576 -5.381 
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From Table-2, we found that the null hypothesis of nonstationarity cannot be rejected for some series for both Aman 

and Boro rice which indicates that all of these series are non stationary both at 5% and also 10% significance but 

some series for both rice shown stationarity at their level for both trend and without trend. Then we consider first 

difference and found that the null hypothesis can be rejected which indicates that all of these series are stationary at 

5% as well as 10% level of significance. So finally we found the stationarity of these series at their first differences.   

Johansen’s procedure of multivariate cointegration requires the existence of sufficient number of time lags. Akaike 

Information Criterion with critical values from Osterwald-Lenum (1992) indicates the lag length is 2 for both Aman 

and Boro rice.  

 

Table 3:-VAR estimation results for Aman and Boro rice. 

 Aman Boro 

 Yield RA Tmax Tmi

n 

HU SS Yield RA Tmax Tmin HU SS 

Yi(-

1) 

 1.004 

 (0.26

3) 

[ 

3.812] 

 0.261 

 (0.02

4) 

[ 

2.467] 

-0.001 

 (0.00

2) 

[-

0.771] 

 0.00

2 

 (0.0

0) 

[ 

0.06] 

 0.20

5 

 (0.1

3) 

[ 

2.39] 

 0.00

5 

 (0.0

0) 

[ 

0.19] 

 0.925 

 (0.17

8) 

[ 5.19] 

 0.511 

 (0.11

7) 

[ 2.08] 

0.001 

 (0.10

4) 

[0.43] 

 0.211 

 (0.00

1) 

[ 1.99] 

-

0.004 

 (0.0

6) 

[-

0.79] 

0.120 

 (0.11

2) 

[1.534

] 

Yi(-

2) 

-0.064 

 (0.27

8) 

[-

0.230] 

0.380 

 (0.10

4) 

[2.884

] 

 0.001 

 (0.00

2) 

[ 

0.674] 

-

0.002 

 (0.0

4) 

[-

0.51] 

0.111 

 (0.1

3) 

[1.87

] 

-

0.001 

 (0.0

3) 

[-

0.46] 

-0.062 

 (0.18) 

[-0.34] 

0.203 

 (0.01

2) 

[2.32] 

 0.110 

 (0.04

1) 

[ 0.79] 

0.304 

 (0.00

1) 

[2.13] 

-

0.002 

 (0.0

2) 

[-

0.47] 

 0.108 

 (0.07

8) 

[ 

2.463] 

RA(-

1) 

 54.76 

 (25.6

8) 

[ 

2.132] 

-0.403 

 (0.40

7) 

[-0.99] 

-0.073 

 (0.20

2) 

[-0.36] 

-

0.076 

 (0.3

8) 

[-

0.19] 

-1.06 

 (1.2

6) 

[-

0.84] 

 0.23

4 

 (0.2

9) 

[ 

0.73] 

100.52 

 (39.7) 

[2.53] 

0.076 

 (0.28) 

[0.26] 

 0.016 

 (0.08) 

[ 0.18] 

 0.151 

 (0.26) 

[ 0.56] 

-

2.907 

 (1.3

5) 

[-

2.12] 

 0.868 

 (0.38) 

[ 2.24] 

RA(-

2) 

 9.282 

 (26.1

9) 

[ 

0.354] 

0.557 

 (0.41

5) 

[1.341

] 

 0.057 

 (0.20

6) 

[ 

0.285] 

-

0.871 

 (0.3

9) 

[-

2.23] 

-

0.657 

 (1.2

8) 

[-

0.51] 

 0.02

4 

 (0.3

0) 

[ 

0.08] 

 6.90 

 (41.5

2) 

[ 0.16] 

-0.121 

 (0.29) 

[-

0.409] 

 0.145 

 (0.09

2) 

[ 1.57] 

 0.738 

 (0.27) 

[ 2.66] 

-

2.275 

 (1.4

1) 

[-

1.61] 

-0.225 

 (0.41) 

[-0.55] 

Tmax 

(-1) 

-68.86 

 (41.1

3) 

[-1.67] 

-0.844 

 (0.65) 

[-1.29] 

-0.14 

 (0.32) 

[-

0.447] 

 1.18 

 (0.6

1) 

[ 

1.93] 

-

10.33 

 (2.0

2) 

[-

5.11] 

 0.55 

 (0.4

7) 

[ 

1.18] 

295.7 

 (135.) 

[2.12] 

-1.36 

 (0.96) 

[-1.41] 

0.09 

 (0.30) 

[0.32] 

-0.50 

 (0.90) 

[-0.55] 

-8.80 

 (4.6) 

[-1.9] 

 2.59 

 (1.32) 

[ 1.96] 

Tmax 

 (-2) 

 50.71 

 (53.2

0) 

[ 0.95] 

 0.074 

 (0.84

3) 

[ 

0.087] 

-0.144 

 (0.41

8) 

[-

0.344] 

-

1.226 

 (0.7

9) 

[-

1.54] 

-

1.732 

 (2.6

1) 

[-

0.60] 

 0.42

6 

 (0.6

1) 

[ 

0.69] 

103.8 

 (136) 

[1.76] 

-1.24 

 (0.97) 

[-1.28] 

 0.21 

 (0.30) 

[ 0.70] 

 2.06 

 (0.91) 

[ 2.26] 

-

10.26 

 (4.6) 

[-2.2] 

 0.85 

 (1.32) 

[ 0.64] 

Tmin 

(-1) 

 16.56 

 (24.9

7) 

[ 

0.663] 

 0.145 

 (0.39

5) 

[ 

0.368] 

 0.462 

 (0.19) 

[ 2.35] 

-

1.378 

 (0.3

7) 

[-

3.76] 

 6.31 

 (1.2

2) 

[ 

5.13] 

-

0.241 

 (0.2

8) 

[-

0.84] 

-32.61 

 (71.3) 

[-0.45] 

 0.47 

 (0.50

8) 

[ 0.92] 

0.24 

 (0.15

8) 

[2.30] 

 0.73 

 (0.47) 

[ 

1.535] 

 0.56 

 (2.4

2) 

[ 

0.23] 

-0.39 

 (0.69) 

[-0.56] 
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Tmin 

(-2) 

 4.612 

 (40.0

2) 

[ 

0.115] 

 0.303 

 (0.63

4) 

[ 

0.478] 

-0.066 

 (0.31

4) 

[-

0.212] 

-

0.026 

 (0.5

9) 

[-

0.04] 

 4.43

1 

 (1.9

6) 

[ 

2.25] 

 0.08

1 

 (0.4

5) 

[ 

0.17] 

 160.6 

 (73.5

7) 

[ 

2.182] 

 0.89 

 (0.52) 

[ 

1.704] 

0.21 

 (0.16

3) 

[1.89] 

0.67 

 (0.49

1) 

[1.37] 

 4.89 

 (2.5

0) 

[ 

1.91] 

-0.439 

 (0.71

5) 

[-

0.614] 

HU(-

1) 

 4.612 

 (40.0

2) 

[ 

0.115] 

 0.303 

 (0.63

4) 

[ 

0.478] 

-0.066 

 (0.31

4) 

[-

0.212] 

-

0.026 

 (0.5

9) 

[-

0.04] 

 4.43 

 (1.9

6) 

[ 

2.29] 

 0.08

1 

 (0.4

5) 

[ 

0.17] 

-16.71 

 (16.9

5) 

[-0.98] 

-0.352 

 (0.12) 

[-2.91] 

 0.062 

 (0.03) 

[ 1.65] 

-0.662 

 (0.11) 

[-5.84] 

 2.98

6 

 (0.5

7) 

[ 

5.17] 

 0.131 

 (0.16

4) 

[ 

0.797] 

HU(-

2) 

53.35 

 (23.1

5) 

[2.30] 

-0.111 

 (0.36

6) 

[-

0.305] 

 0.066 

 (0.18) 

[ 

0.332] 

 0.65

1 

 (0.3

4) 

[ 

1.91] 

2.203 

 (1.1

3) 

[1.94

] 

 0.28

1 

 (0.2

6) 

[ 

1.06] 

 6.17 

 (29.0

9) 

[ 

0.212] 

 0.039 

 (0.20) 

[ 

0.191] 

-0.016 

 (0.06) 

[-0.25] 

-0.134 

 (0.19

4) 

[-0.69] 

 2.49 

 (0.9

8) 

[ 

2.02] 

-0.051 

 (0.28

3) 

[-

0.187] 

SS 

(-1) 

 34.78 

 (21.8

2) 

[ 1.59] 

 0.481 

 (0.34

6) 

[ 1.39] 

-0.138 

 (0.17

1) 

[-

0.806] 

 0.25

0 

 (0.3

2) 

[ 

0.77] 

 0.57

8 

 (1.0

7) 

[ 

0.53] 

 0.24

6 

 (0.2

5) 

[ 

0.98] 

66.81 

 (27.2

9) 

[2.44] 

 0.29 

 (0.19) 

[ 1.49] 

-0.192 

 (0.06) 

[-3.17] 

 0.02 

 (0.18

2) 

[ 0.15] 

-

1.025 

 (0.9

2) 

[-

1.10] 

 0.730 

 (0.26) 

[ 

2.752] 

SS 

(-2) 

-51.04 

 (28.9

4) 

[-1.76] 

-0.431 

 (0.45) 
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From Table-3, the results of VAR model estimation revealed that though t statistics of some variables are significant 

while some are non significantfor both Aman and Boro rice at conventional level of significance however F-statistic 

value for the both Aman and Boro rice is very high and also statistically significant so the model is said to a best fit 

and this higher value has made all the lag terms significant. The coefficient of determination R-square for Aman is 

0.896 and for Boro is 0.961 and the adjusted coefficient of determination R-square are 0.866 and 0.929 for Aman 

and Boro respectively. Both the values are lying between 0 and 1 and also both the values are very high which also 
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shows the goodness of the fit of the overall model. Therefore we can say 89.6% variation can be explained by the 

climatic variables for aman rice and 96.1% variation can be explained by climatic variables for boro rice. So, the 

impacts of climatic variables are significant for both Aman and Boro rice.  

 

VAR Granger Causality/Block Exogeneity Wald Tests:- 

Under this system, an endogenous variable can be treated as exogenous. We used the Chi-square (Wald) test 

statistics to test the joint significance of each of the other lagged endogenous variables in each equation of the model 

and also for joint significance of all other lagged endogenous variables in each equation of the models. The 

estimated results are given in Table 4. Here we present the results only for the equation dependent variable Aman 

and Boro only. From Table 4, we found that a chi-square (Wald) test statistics of for rainfall (RA) and humidity 

(HU) are 5.411010 and 6.014798 with reference to Aman represent the hypothesis that lagged coefficient of RA and 

HU in the regression equation of Aman are equal to zero which indicate that for Aman rice production, rainfall and 

humidity are granger cause for Rajshahi district. From this table we also found that all of the climatic variables are 

the influencing factors for aman rice production where rainfall and humidity have significant positive effect for 

aman production for the study area.  

 

For the Boro rice, all of the climatic variables such as rainfalls, maximum temperature, minimum temperature, 

humidity, sunshine together are the influencing factor for the boro production where rainfall, minimum temperature 

and sunshine have significant positive effect/ granger cause for boro rice production where maximum temperature 

and humidity are not granger cause for boro rice production in case of Rajshahi district.    

 

Table 4:-Estimation results for VAR Granger Causality/Block Exogeneity Wald Tests. 

Dependent variable Aman Boro 

Excluded Chi-square df P-Value Chi-square df P-Value 

RA 5.411020 2 0.0168 6.448670 2 0.0398 

Tmax 3.397207 2 0.1829 4.835030 2 0.1291 

Tmin 0.444497 2 0.8007 4.785436 2 0.0440 

HU 6.040798 2 0.0388 1.027247 2 0.5983 

SS 3.099763 2 0.2123 6.002208 2 0.0497 

All 9.849911 10 0.0438 20.06235 10 0.0287 

 

Impulse response function traces the effect of one time shock on one of the innovation on current and future values 

of endogenous variable. From Table 5, the impulse response function for aman rice up to 10 period indicates that the 

impulse response functions of the rainfall and Aman yield demonstrated that a unit shock in the rainfall will die out 

in the period four and remains negative till period two after that it becomes positive up to tenth period and effect rice 

production positively. From the impulse response function of the humidity will die out at period three and becomes 

negative and remain negative upto another three period and after that it becomes positive and effects the rice yield. 

The other variables such as maximum temperature, minimum temperature and sunshine also become positive after 

seventh and sixth period respectively.  

 

Table 5:-Impulse Response Function for Aman rice. 

 Period Yield(Aman) RA TMAX TMIN HU SS 

 1  118.4820  0.000000  0.000000  0.000000  0.000000  0.000000 

 2  100.8367  25.19976 -122.7399  71.96531 -243.9233 -44.41099 

 3  400.0170  30.67725  417.8504 -568.5190  442.4645  12.33573 

 4 604.8437 -1.125930 -1417.923  1850.927 -2108.108 -152.3579 

 5  3328.972  -321.5081  -5594.721 -7354.253  -7107.953  463.8174 

 6 11214.76 -863.1142 -20393.31  27021.76 -27128.56 -1795.992 

 7  43075.15  3588.245 - 76421.05 -101116.1  100345.9  6516.676 

 8 159206.0 13042.17 284290.9  376386.0 374653.1 24404.65 

 9  594661.0  48938.71  1059853. 1403093.  1395273.  90765.03 

 10 -2214510. 182018.0 3948960.  5228040. 5200341. -338366.2 

The impulse response function for Boro rice up to 10 periods indicates thatthe impulse response functions of the 

rainfall and Boro yield demonstrated that a unit shock in the rainfall becomes negative at second period and after 

that it becomes positive and positively affect the boro rice yield. Similarly, the series minimum temperature (Tmin) 
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and sunshine becomes positive at period three and four respectively. Other series maximumtemperature (Tmax) 

becomes positive at period four and humidity becomes negative effect up to period ten.  

 

Table 6:-Impulse Response Function for Boro rice. 

 Period Yield (Boro) RA TMAX TMIN HU SS 

 1  146.0974  0.000000  0.000000  0.000000  0.000000  0.000000 

 2  120.0922 -72.24894 -40.71400 -15.46121 -49.19854 -86.66611 

 3  126.4702  73.31653 -16.70438  89.22608 -83.18796 -48.48297 

 4  291.9131  614.7341  199.3891  392.1721 -454.3587  40.75640 

 5  992.1163  2453.316  1135.665  1267.253 -1724.419  322.2852 

 6  3352.205  8391.863  4177.917  4155.552 -6014.144  1279.187 

 7  11122.06  27925.61  14154.81  13679.41 -20108.56  4460.799 

 8  36821.89  92289.10  47074.07  45136.67 -66647.60  15021.97 

 9  121605.9  304455.1  155699.2  148779.4 -220053.4  49815.11 

 10  401169.4  1003699.  513825.3  490339.7 -725762.8  164519.8 

The variance decomposition analysis is typically performed by VAR models, which supplements impulse response 

function analysis (Ghatak, 1998). The intention of variance decomposition is to break up the variations on the 

endogenous variables in to component shocks to the VAR. From Table 7 and Figure 2, a variation of about 6 percent 

in period ten showed positive effect of rainfall for aman yield observed. For maximum temperature about 20% 

variation produced was in period ten in rice production.  The highest variation due to humidity was approximately 

36% in period ten showing positive effect of humidity on Aman rice production in Rajshahi district. Table 8 shows 

that about 11% variation of minimum temperature is observed at period ten and positive effect for boro rice 

production. The variation of sunshine is observed as 1.2 percent and highest variation is observed for rainfall 

(approximately 45%) and positive effect on boro rice yield in case of Rajshahi district. The variance decomposition 

of boro rice due to rainfall, maximum temperature, minimum temperature, humidity and sunshine is also given in 

Figure 3.   

 

Table 7:-Variance Decomposition for Aman rice. 

 Period S.E. Yield 

(Aman) 

RA TMAX TMIN HU SS 

 1  118.4820  100.0000  0.000000  0.000000  0.000000  0.000000  0.000000 

 2  326.4292  22.71671  5.595957  14.13817  4.860360  55.83782  1.850985 

 3  980.4338  19.16458  4.163966  19.73097  34.16309  26.55639  0.221015 

 4  3351.247  4.897716  6.014045  19.59040  33.42864  41.84359  0.225606 

 5  12591.28  7.337003  5.066194  21.13095  36.48243  34.83176  0.151674 

 6  46586.51  6.331044  6.039161  20.70624  36.30898  36.45487  0.159704 

 7  173824.8  6.595623  6.045426  20.81600  36.44700  35.94394  0.152021 

 8  647441.1  6.522118  6.043853  20.78126  36.42323  36.07650  0.153042 

 9  2412919.  6.543273  6.044293  20.78943  36.43564  36.03484  0.152517 

 10  8991334.  6.537293  6.044171  20.78653  36.43278  36.04662  0.152604 
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Figure 2:-Variance decomposition plot for Aman rice. 

 

Table 8:-Variance Decomposition for Boro rice. 

 Period S.E. Yiled 

(Boro) 

RA TMAX TMIN HU SS 

 1  146.0974  100.0000  0.000000  0.000000  0.000000  0.000000  0.000000 
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 2  229.8145  67.72092  9.883441  3.138578  0.452618  4.582998  14.22145 

 3  302.8133  56.44889  11.55474  2.112054  8.942978  10.18664  10.75470 

 4  977.9903  14.32092  40.61761  4.359040  16.93729  22.56042  1.204717 

 5  3732.650  8.047768  45.98726  9.556157  12.68909  22.89153  0.828200 

 6  12966.23  7.350889  45.69900  11.17420  11.32297  23.41101  1.041921 

 7  43398.17  7.224095  45.48529  11.63560  10.94630  23.55917  1.149539 

 8  143796.3  7.215180  45.33432  11.77670  10.84993  23.62783  1.196041 

 9  474806.2  7.221367  45.27434  11.83341  10.81383  23.64660  1.210453 

 10  1565898.  7.227326  45.24723  11.85519  10.79966  23.65545  1.215138 
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Figure 3:-Variance decomposition plot for Boro rice. 

 

Conclusion:- 
This paper investigates the impact of climatic variation on Aman and Boro rice production in Rajshahi district of 

Bangladesh by Vector Autoregression (VAR) model. The study used monthly data from 1987 to 2015. The results of 

historical data estimation reveal that 89.6% variation can be explained by the climatic variables for aman rice and 

96.1% variation can be explained by climatic variables for boro rice. So, the impacts of climatic variables are 

significant for both Aman and Boro rice. The result indicates that all of the climatic variables influence the Aman 

rice production where rainfall and humidity has significant positive effect. For Boro rice all of the climatic variables 

together influence the Boro rice production where rainfall, minimum temperature and sunshine has positive 

significant effect for Boro rice production in case of Rajshahi district.   
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