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Abstract

Background and Aims: Climate change exerts profound impacts on agriculture, significantly shaping crop yields, livestock well-being, and global food security systems. The study aimed to investigate rainfall variability and seasonal climatic patterns in the North Eastern Plain Zone (NEPZ). It specifically sought to assess the impact of temperature fluctuations and erratic rainfall on the productivity of major cereal crops, namely rice and wheat.
Study design:  It utilized historical climatic variables to determine correlations between weather shifts and agricultural output across various districts within the NEPZ.
Place and Duration of Study: The investigation focused on the North Eastern Plain Zone of Eastern Uttar Pradesh (EUP), India. The analysis spanned a 26-year period, covering data from 1998 to 2023.
Methodology: Seasonal and annual trends for temperature and rainfall were analysed using key statistical tools. These included Standard Deviation and Coefficient of Variation to measure variability, and Linear Regression Analysis to determine the slope of climatic shifts. The relationship between climate variables and crop yields was evaluated using the coefficient of determination (R2)
Results: Analysis revealed an increasing trend in maximum temperature (Tmax) of approximately 1.8°C (slope = 0.0086, R2= 0.009). Rainfall exhibited an increasing trend ranging from 600 mm to 2000 mm, showing a moderate correlation (R2 = 0.5561). Conversely, minimum temperature (Tmin) showed a slight decline (slope = -0.0166). While weak correlation Tmax slightly favoured yields, decreasing nighttime temperatures and erratic rainfall negatively impacted crop growth. The findings emphasize the need for adaptive water management and agricultural planning to mitigate climate-induced yield instability.
Conclusion: The NEPZ is experiencing distinct climatic shifts characterized by warming days, cooler nights, and volatile precipitation. These fluctuations, particularly over-irrigation coupled with low Tmin, pose risks to rice and wheat productivity. The findings emphasize the urgent need for adaptive agricultural planning and improved water management to sustain food security in Eastern Uttar Pradesh.
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1. INTRODUCTION
[bookmark: _Hlk202684250]Climate change affects agriculture deeply and influences crop production, livestock health, and food security worldwide. Rising temperatures, changing of rainfall patterns, and increasing of extreme weather events like drought, floods, and storms are the present major challenges to agricultural production. Climate change has had a massive impact on agriculture in Eastern Uttar Pradesh, especially on staple foods such as rice and wheat. The two decades have seen a significant rise in average temperatures, with an increase of about 0.9°C between 2000 and 2020.  At the same time, average annual rainfall has been declining by around 0.53 mm annually, resulting in irregular monsoon patterns and water shortages. Alternatively, freak frosts or heatwaves lasting several weeks can destroy crops at vulnerable stages of growth. Water supply is another major issue; altered patterns of rainfall can result in drought and flooding as well as disrupting irrigation and causing crop failure. These climatic changes have directly impacted crop yields. Research has shown that increased maximum temperatures could decrease rice yields by 1.0–1.1% per hectare, and rises in minimum temperatures can result in a 1.5–1.9% drop per hectare (Kumar et al., 2011). Projections are that, with present climate conditions, agricultural yields of irrigated rice in Eastern Uttar Pradesh will be reduced by as much as 20% by the 2090s based on increased temperature and shorter growing seasons (Singh et al., 2024). Wheat crops are also at risk, with projected yield losses of 1.5–2.0% in 2080.
According to the Intergovernmental Panel on Climate Change (IPCC, 2021), human activities especially the release of greenhouse gases have already caused the Earth’s average temperature to rise by about 2°F (1.1°C) since the late 1800s. If this trend continues, we could reach or exceed a 1.5°C (roughly 3°F) increase within the next few decades. This level of warming is expected to bring serious and widespread impacts around the world, from extreme weather to rising sea levels and disruptions to ecosystems and livelihoods. How much the climate changes and how severe the consequences become will largely depend on the choices we make now to reduce emissions and adapt to the changes that are already underway.
Over the past few decades, climate change and increasing weather unpredictability have become serious challenges for communities and the overall socio-economic development of Eastern Uttar Pradesh. Even though the state has a strong agricultural research system, shifting climate patterns are making it harder to apply modern science and technology effectively in farming. One of the key issues is the weak connection between research institutions, extension services, and farmers. Because of this gap, research often doesn’t address the real needs of farmers, and many continue to rely on outdated and less effective practices. This limits efforts to boost agricultural productivity and adapt to the changing climate. Uttar Pradesh is already seeing the effects: hotter summers and unpredictable rains are stressing crops. Rice and wheat – the backbone of this region’s rice–wheat system – are especially sensitive to high temperatures (e.g. >35 °C can induce spikelet sterility in rice) (Devegowda et al., 2021). In short, global warming and altered monsoon patterns pose a growing challenge to Eastern U.P.’s agriculture and water resources.
According to climate estimates created for India for the 2050s, the average temperature will rise by 2-4 °C, the number of rainy days will decline by 15 days in central and western India, and near foothills of Himalayas and the north-eastern India the rainy days will increase by 5-10 days. Flooding frequencies estimates for different places in 2030s ranges from 10% to more than 30% of the 1970s (MoEF, 2010). Corresponding to a new study, the Indian ocean has accelerated during the last 20 years in a way similar to that which has been seen globally in the SPM. The global mean sea level rise between 1901 and 2010 was 1.7 mm yr-1, and between 1993 and 2010, it was 3.2 mm yr-1.
In Indian scenario, crop productivity tends to face the similar oddity of the weather in particular the extreme events threatening the socio-economic demand. Agrawal (2002) used weather variables to forecast pre-harvest yield of rice by using the discriminant function. Environment plays a crucial role in production of crop.
2. MATERIALS AND METHODS
2.1. General description of the investigation site:
[bookmark: _Hlk202684394]North Eastern Plain Zone is geographically located between approximately 24.5°N to 27.5°N latitude and 82°E to 85°E longitude, with an approximate elevation of about 113m above sea level. The region forms a significant part of the Indo-Gangetic plains and is characterized by fertile alluvial soil, enriched by rivers such as the Ganges, Ghaghara, and others main rivers. The climate is typically subtropical, featuring hot summers, a distinct monsoon season, and cool winters. Uttar Pradesh has a primarily humid subtropical climate with dry winters, although some areas in the eastern region exhibit semi-arid conditions. The dominant cropping pattern consists mainly of rice and wheat cultivation.
[image: ]
Fig 1.: Map of Agro-climatic plain zones of Uttar Pradesh
(Source: Department of Agriculture, Government of Uttar Pradesh)
2.2. Seasons:
· Winter Season / Cold Weather Season (December, January and February)
· Summer season/ Hot weather season (March, April and May)
· South-west Monsoon (June, July, August and September)
· Post-monsoon (October and November)

2.3. Mean Temperature:
Mean temperature refers to the average temperature over a specific period of time, such as a day, month, season, or year. It gives a general idea of how hot or cold the weather has been during that period.

North Eastern Plain Zone experiences a diverse range of temperatures throughout the year due to its humid subtropical climate. Summers, extending from March to June, are typically hot and dry, with maximum temperatures often soaring between 39°C to 44°C, and occasionally reaching up to 46°C. This period is marked by intense heat and low humidity.
2.4. Rainfall:
North Eastern Plain Zone receives an average yearly rainfall of 1000 to 1200 mm, with approximately 90 percent of this occurring during the southwest monsoon season, which lasts from June to September. During the winter season, around 5-7% of the total annual rainfall is recorded. According to a study by Tripathi et al. (1998), the post-monsoon season has minimal impact on the region, with only occasional mild showers, often caused by western disturbances rather than the monsoon itself. In North Eastern Plain Zone, excessive rainfall during the monsoon season can lead to flooding, whereas inadequate rainfall may result in drought conditions, both of which significantly affect agriculture.
2.5. Mean total rainfall:
The mean weekly, seasonal and annual rainfall is worked out to study the rainfall climatology of that area. The formula is given below:	
[image: ]Where:
· Pi = rainfall at single station.
· i and n = no. of station.
· P = mean total rainfall (mm)

2.6. Yield data:

DACNET (Directorate of Economics and Statistics, Department of Agriculture and Farmers Welfare, Ministry of Agriculture and Farmers Welfare) provided the yield statistics for the North Eastern Plain Zone's rice and wheat crops for the 26-year period from 1998 to 2023.
2.7. Standard Deviation (SD):
Standard deviation is a statistical measure that quantifies the amount of variation or dispersion in a set of data values. It tells you how much the individual data points deviate, on average, from the mean (average) of the data set.

Where:
· σ\sigma = Standard deviation of the population.
· N = Number of data points in the population.
· xi= Each individual data point.
· μ\mu = Mean (average) of the population.
2.8. Coefficient of variation (CV):
	The coefficient of variation (CV) is a useful tool for understanding how much rainfall varies from year to year or season to season. As explained by Achite et al. (2021), the CV is a statistical measure, shown as a percentage, that reflects how much the data fluctuates compared to the average. In simple terms, a higher CV means that rainfall patterns are more inconsistent, making the climate harder to predict and plan for.


Where:
· CV = coefficient of variation
· σ\sigma = standard deviation
· μ\mu = mean.


3. METHODOLOGY
To conduct this study, historical weather data, specifically rainfall and temperature for districts in North Eastern Plain Zone were collected from certain sources such as the India Meteorological Department (IMD) and the Directorate of Agriculture. Weather analysis was carried out on the collected data using appropriate meteorological tools. The study aims to identify climatic production constraints in the region. Data from the period of 1998 to 2023 will be utilized, depending on availability. The historical data will be analysed to assess climatic variability and to make future predictions.
Linear regression analysis:
A statistical method for figuring out the relationship between two variables usually a dependent variable and an independent variable is linear regression analysis. It is frequently used to find patterns within a dataset. The procedure entails determining the strength of the link between the observed data points and a linear equation. For this study, it is used to analysed the correlation between the weather parameters viz. Tmax, Tmin and rainfall and the production (major crop of Uttar Pradesh). To determine whether there is a relationship between the variables of interest, the data is analysed using methods like scatter plots prior to applying linear regression. Linear regression could not be a suitable model if no significant connection is discovered. The correlation coefficient, which goes from -1 to +1, may be used to measure how strong the association is.
[bookmark: _Hlk202689518]4. RESULTS AND DISCUSSION
Daily rainfall and temperature data were gathered and analysed for the several districts in the North Eastern Plain Zone throughout the lengthy period 1998-2023. The investigation concentrated on calculating standard deviation and performing trend and correlation studies to assess the influence of various climatic indicators on the region.

4.1. Analysis of weather data of the North Eastern Plain Zone:
4.1.1. Analyse the maximum temperature, minimum temperature & rainfall of NEPZ.
The seasonal climatic data provided highlights significant variations in temperature and rainfall patterns across different period of the year. During the Summer season (March to May), the region experiences its highest maximum temperature, averaging 38.26°C, indicating intense heat. The average minimum temperature during this period is 22.22°C, suggesting warm nights as well. Rainfall in summer is relatively low at 90.76 mm, which aligns with the typically dry and hot pre-monsoon conditions. Despite the heat, the low coefficients of variation (CV%) for both temperature and rainfall indicate a stable and consistent climate during this season. Transitioning into the Southwest Monsoon (June to September), a noticeable drop in temperature occurs, with Tmax averaging 34.82°C and Tmin at 26.54°C, offering some relief from the summer heat. However, the most defining feature of this season is the dramatic increase in rainfall, averaging 965.44 mm, making it the wettest season by far. The extremely low CV% for rainfall (0.39%) further confirms that this period is highly reliable for consistent monsoonal rains, which are crucial for agriculture and water resources.
Following the monsoon season, the post-monsoon season (October to November) witnesses further cooling, with Tmax and Tmin dropping to 29.69°C and 17.52°C, respectively. Rainfall significantly decreases to 51.89 mm, but this season is marked by high variability in precipitation, as reflected by a CV% of 7.01%, indicating that post-monsoonal rains are erratic and less predictable. Finally, the Winter Monsoon (December to February) brings the lowest temperatures of the year, with Tmax averaging 24.87°C and Tmin dropping to 10.23°C, creating cool and pleasant conditions. Rainfall is minimal, averaging 46.84 mm, but its CV% (3.44%) suggests moderate variability, indicating occasional winter showers or localized weather events. Across all seasons, temperature patterns show low variability, reinforcing the predictability of thermal conditions year-round. However, rainfall, especially during the post-monsoon and winter periods, shows notable fluctuation, underlining the importance of adaptive planning for water management. This seasonal breakdown offers valuable insight into the climate dynamics of the region, which can guide agricultural practices, infrastructure development, and disaster preparedness. (Table 1)

Table 1 Seasonal and annual mean value, standard deviation and coefficient of variation of temperature and rainfall of NEPZ (1998 to 2023).

	Period

	Temperature (℃)
	Rainfall (mm)

	
Season
	Tmax
	Tmin
	
Mean
	
SD
	
CV (%)

	
	Mean
	SD
	CV (%)
	Mean
	SD
	CV (%)
	
	
	

	Summer (March to May)
	38.26
	0.75
	1.98
	22.22
	0.72
	3.24
	90.76
	1.99
	2.20

	SW Monsoon (June to Sep.)
	34.82
	0.98
	2.82
	26.54
	0.47
	1.80
	965.44
	3.79
	0.39

	Post Monsoon (Oct. to Nov.)
	29.69
	0.37
	1.25
	17.52
	0.59
	3.40
	51.89
	3.64
	7.01

	Winter Monsoon (Dec. to Feb.)
	24.87
	0.44
	1.78
	10.23
	0.41
	4.01
	46.84
	1.61
	3.44

	Annual

	1998
	31
	6.46
	20.84
	20.09
	7.50
	37.35
	845.78
	5.57
	0.66

	1999
	31.8
	6.41
	20.16
	20.45
	7.30
	35.67
	570.67
	3.92
	0.69

	2000
	32
	5.74
	17.94
	19.82
	7.12
	35.91
	996.39
	12.19
	1.22

	2001
	31.5
	5.75
	18.25
	20.18
	7.43
	36.82
	742.64
	5.06
	0.68

	2002
	32.3
	6.73
	20.84
	20.73
	7.34
	35.41
	624.97
	5.36
	0.86

	2003
	32.1
	6.59
	20.53
	19.90
	7.62
	38.29
	787.97
	5.39
	0.68

	2004
	32.1
	6.29
	19.60
	19.85
	6.77
	34.12
	946.91
	7.18
	0.76

	2005
	32.6
	6.44
	19.75
	20.04
	6.89
	34.41
	1030.02
	6.48
	0.63

	2006
	32.6
	5.14
	15.77
	20.12
	6.57
	32.63
	1029.65
	9.12
	0.89

	2007
	32.3
	6.18
	19.13
	19.55
	7.40
	37.85
	1183.35
	7.36
	0.62

	2008
	31.8
	5.85
	18.40
	19.68
	6.79
	34.52
	1627.21
	10.62
	0.65

	2009
	33.3
	6.62
	19.88
	20.02
	7.34
	36.67
	1026.97
	8.20
	0.80

	2010
	32.8
	7.13
	21.74
	20.35
	7.67
	37.69
	1012
	7.40
	0.73

	2011
	31.7
	6.21
	19.59
	19.68
	7.34
	37.29
	1319.48
	10.85
	0.82

	2012
	32.4
	7.50
	23.15
	19.35
	8.01
	41.37
	1147.67
	9.44
	0.82

	2013
	31.2
	6.34
	20.32
	19.34
	7.27
	37.61
	1356.42
	8.72
	0.64

	2014
	31.3
	7.02
	22.43
	19.60
	7.81
	39.83
	963.59
	6.29
	0.65

	2015
	32.6
	6.02
	18.47
	19.94
	6.90
	34.59
	1113.27
	6.94
	0.62

	2016
	32.7
	5.70
	17.43
	20.52
	6.82
	33.26
	1371.07
	9.34
	0.68

	2017
	32.5
	5.94
	18.28
	20.39
	7.04
	34.53
	1365.72
	8.84
	0.65

	2018
	33.2
	5.88
	17.71
	19.92
	7.14
	35.83
	1565.04
	11.64
	0.74

	2019
	31.8
	7.17
	22.55
	19.86
	7.47
	37.62
	1508.35
	11.78
	0.78

	2020
	30.5
	5.73
	18.79
	19.22
	7.10
	36.96
	1371.43
	8.97
	0.65

	2021
	32.6
	5.71
	17.52
	19.64
	6.66
	33.90
	2020.49
	12.19
	0.60

	2022
	31.2
	7.62
	24.42
	19.67
	7.60
	38.66
	1290.7
	9.84
	0.76

	2023
	32.8
	5.79
	17.65
	20.06
	6.65
	33.13
	1211.82
	7.73
	0.64


4.1.2. Trend analysis of North Eastern Plain Zone during 1998-2023:
Maximum temperature
The Fig. 2 depicts the trend of maximum temperature (Tmax) from 1998 to 2023. The blue line shows the annual fluctuations in Tmax, the orange colour line represents the normal value line and the black line represents the linear trend. Over the study period, Tmax shows an increasing trend, as indicated by the positive slope (0.0086) of the trend line. The R² value of 0.009 suggests a very low correlation, meaning that the upward trend is fairly inconsistent over time. Tmax values varied between approximately 30.5°C and 33.5°C, with higher temperatures recorded in the early years and a small decline in recent years. This pattern indicates a slight rising up trend in maximum temperatures across the observed period.







Fig. 2. Annual trend of maximum temperature of NEPZ during 1998-2023.
Minimum temperature
The graph illustrates the trend of minimum temperature (Tmin) from 1998 to 2023. The blue line represents the year-to-year variations, the orange colour line represents the normal value line, while the black line shows the linear trend. Over the studied period, there is a slight decreasing trend in minimum temperatures, as indicated by the negative slope (-0.0167) of the trend line. The R² value of 0.1135 points to a weak correlation, suggesting that while the overall trend is downward, annual variations are quite noticeable. The Tmin values generally fluctuated between 19.0°C and 20.8°C. Although there are some peaks and dips, the general pattern indicates a mild cooling trend in minimum temperatures across the observed years. (Fig. 3).

Fig. 3 Annual trend of minimum temperature of NEPZ during 1998-2023.
Rainfall
The graph shows the annual rainfall sum from 1998 to 2023. The blue line represents the yearly variation, the orange colour line represents the normal value line, while the black line illustrates the overall linear trend. Over the period, rainfall shows an increasing trend, with a positive slope of 31.988, indicating that on average, rainfall has been rising each year. The R² value of 0.5561 suggests a moderate to strong correlation, meaning the trendline reasonably fits the data. Annual rainfall amounts varied widely, ranging from about 600 mm to over 2000 mm. Despite some fluctuations, the overall pattern highlights a noticeable increase in total rainfall over the study period. (Fig. 4)















Fig. 4 Annual trend of rainfall of NEPZ during 1998-2023.

Bhutiyani et al. (2007) found an inclining trend in maximum, minimum, mean and diurnal temperature range over the northwestern Himalayan region during the 20th century. Frequency of occurrence of hot days and hot nights showed widespread increasing trend, whereas that of cold days and cold nights showed widespread decreasing trend during the period 1970–2005 over India as a whole and seven homogeneous regions.

4.2. To study the impacts of weather parameters on production of major crops in North Eastern Plain Zone:

4.2.1. Impacts of weather parameters on production of rice in NEPZ

The analysis of correlation for rice production in the NEPZ area indicates separate relationships with major weather parameters. Tmax shows a moderate positive association (+0.559) with rice production, indicating that greater temperatures during the day within an optimal range can improve rice growth and yield. On the other hand, minimum temperature (Tmin) significantly correlates negatively (-0.783), suggesting that decreasing night-time temperatures can critically lower rice yields, perhaps due to the stressing of the crop during crucial growth periods. Rainfall correlates weakly negatively (-0.129) with rice production, suggesting that heavy or uneven rainfall may reduce crop yields slightly. On the whole, the data indicates that a stable good maximum temperature while steering clear of excessively low minimum temperatures is important for optimizing rice production in NEPZ. (Table 2).







	Parameters
	Production (tonnes)

	Tmax
	0.559*

	Tmin
	-0.783**

	Rainfall
	-0.129*


* Significance of r<0.444 at 5%, **significance of r<0.561 at 1%.
Table 2. Inter relationship between Production of rice and maximum temperature, minimum temperature & rainfall of NEPZ during 1998-2023.
4.2.1. Impacts of weather parameters on production of wheat in NEPZ:

The correlation analysis of wheat crop production in the NEPZ region reveals clear patterns in how weather parameters impact yields. Maximum temperature (Tmax) shows a strong positive correlation (+0.770) with wheat production, indicating that higher daytime temperatures, when within an optimal range, can promote better crop development and maturation. In contrast, minimum temperature (Tmin) has a strong negative correlation (-0.727), suggesting that lower night-time temperatures may negatively affect wheat growth, possibly leading to delayed maturity or cold stress during critical growth stages. Rainfall displays a moderate negative correlation (-0.496), implying that excessive or poorly distributed rainfall could harm wheat yields, likely due to issues like waterlogging, increased disease pressure, or nutrient leaching. Overall, the results emphasize the importance of warm, stable daytime temperatures and careful water management for achieving high wheat production in NEPZ (Table 3).

	Parameters
	Production (tonnes)

	Tmax
	0.770**

	Tmin.
	-0.727**

	Rainfall
	-0.496*


* Significance of r<0.444 at 5%, **significance of r<0.561 at 1%.
[bookmark: _GoBack]Table 3. Inter relationship between Production of wheat and maximum temperature, minimum temperature & rainfall of NEPZ during 1998-2023.
Bewket (2009) pointed out that even if the correlation coefficients might not be statistically significant, any link at all between crop yield and rainfall is an indicator of farmers' vulnerability. As a result, farmers must implement the most effective strategies to lessen the impact of rainfall unpredictability and uncertainty. However, as noted by Bezabih et al. (2011), if farmers choose to modify crop production strategies in response to rainfall variability, whether through the use of new crop varieties, new agronomic practices, altering planting dates, or modifying plots and cultivation methods to accommodate new crops, some uncertainties will still exist.
5. SUMMARY
This research investigates the long-term weather patterns in North Eastern Plain Zone, focusing primarily on rainfall and temperature variations from 1998 to 2023. The weather data, sourced from the India Meteorological Department and Banaras Hindu University, were analysed to understand seasonal trends, variability, and potential impacts on agricultural practices, particularly rice and wheat cultivation.
Most significant results:
I. Climatic Trends in North Eastern Plain Zone:
a. Temperature: The region showed a noticeable cooling trend in maximum temperatures, while minimum temperatures displayed a slight decline over the years.
b. Rainfall: There was a clear upward trend in total rainfall, especially during the monsoon period, which is crucial for the region’s agricultural activities.
c. Seasonal Variations: Temperatures were highest during the summer season, with the Southwest Monsoon providing significant rainfall and temperature relief. Post-monsoon and winter seasons saw reduced rainfall and cooler temperatures.
II. Data Imputation: A significant portion of the study involved the development of methods for handling missing data, where several imputation techniques were tested. Two methods were identified as particularly effective and applicable for broader use in weather data analysis.
III. Trend Analysis: In NEPZ region, it shows a cooling trend in minimum temperature and slight rising in maximum temperature, rainfall generally increased over the years, underlining the variability in the region’s climate.
IV. In NEPZ region, rice production displayed a moderate positive correlation (+0.559) with Tmax, but a strong negative correlation (-0.783) with Tmin, emphasizing the detrimental effect of low night-time temperatures. Wheat production in North Eastern Plain Zone showed a strong positive correlation (+0.770) with Tmax and a negative correlation (-0.727) with Tmin, suggesting that warm, stable daytime temperatures are essential for high wheat yields. Rainfall had a moderate negative correlation (-0.496), pointing to the adverse effects of excess rainfall.
V. Overall, the analysis highlights that temperature, especially night-time temperature, plays a crucial role in determining crop yields in the region, with rainfall patterns also significantly affecting productivity, particularly for wheat.
6. CONCLUSIONS
The climatic trends across NEPZ region reveal a moderately rising trend in maximum temperature. Rainfall shows an increasing trend, especially during the monsoon season, though with significant year-to-year variability.
Effective data imputation techniques were developed to address missing weather data, ensuring more accurate analysis. Trend analysis indicates that temperature and rainfall patterns vary across districts, influencing agricultural productivity. Crop-weather correlation analysis shows that minimum temperature critically impacts crop yields, particularly rice, across the region, with higher night time temperatures being detrimental. Maximum temperatures generally favour crop growth when within an optimal range, and excess or poorly distributed rainfall tends to negatively affect yields, especially for wheat. Overall, temperature management, especially of night-time temperatures, and proper water management are important for enhancing rice and wheat production in North Eastern Plain Zone of Eastern Uttar Pradesh.
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Tmax (°C)	
1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	31	31.8	32	31.5	32.299999999999997	32.1	32.1	32.6	32.6	32.299999999999997	31.8	33.299999999999997	32.799999999999997	31.7	32.4	31.2	31.3	32.6	32.700000000000003	32.5	33.200000000000003	31.8	30.5	32.6	31.2	32.799999999999997	Normal	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	32.1	32.1	32.1	32.1	32.1	32.1	32.1	32.1	32.1	32.1	32.1	32.1	32.1	32.1	32.1	32.1	32.1	32.1	32.1	32.1	32.1	32.1	32.1	32.1	32.1	32.1	Years


Tmax (°C) 




Tmin (°C)	
1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	20.09	20.45	19.82	20.18	20.73	19.899999999999999	19.850000000000001	20.04	20.12	19.55	19.68	20.02	20.350000000000001	19.68	19.350000000000001	19.34	19.600000000000001	19.940000000000001	20.52	20.39	19.920000000000002	19.86	19.22	19.64	19.670000000000002	20.059999999999999	Normal	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	19.920000000000002	19.920000000000002	19.920000000000002	19.920000000000002	19.920000000000002	19.920000000000002	19.920000000000002	19.920000000000002	19.920000000000002	19.920000000000002	19.920000000000002	19.920000000000002	19.920000000000002	19.920000000000002	19.920000000000002	19.920000000000002	19.920000000000002	19.920000000000002	19.920000000000002	19.920000000000002	19.920000000000002	19.920000000000002	19.920000000000002	19.920000000000002	19.920000000000002	19.920000000000002	Year


Tmin (°C) 




Rainfall (mm)	
1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	845.78	570.66999999999996	996.39	742.64	624.97	787.97	946.91	1030.02	1029.6500000000001	1183.3499999999999	1627.21	1026.97	1012	1319.48	1147.67	1356.42	963.59	1113.3699999999999	1371.07	1365.72	1565.04	1508.35	1371.43	2020.49	1290.7	1211.82	Normal	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	1154.99	1154.99	1154.99	1154.99	1154.99	1154.99	1154.99	1154.99	1154.99	1154.99	1154.99	1154.99	1154.99	1154.99	1154.99	1154.99	1154.99	1154.99	1154.99	1154.99	1154.99	1154.99	1154.99	1154.99	1154.99	1154.99	Years


Rainfall (mm) 
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