
RJCES Vol 6 [5] October  2018                     37 | P a g e      © 2018 AELS, INDIA 

 

 

 

OORRIIGGIINNAALL    AARRTTIICCLLEE  
 

Status of medium range weather forecast semi arid climate of  
Western Madhya Pradesh 

 
Sanjay Sharma, Pratiksha Dubey, Ranjeet , D. Bhagat, Indra Singh Mirdha and Sudeep Singh Tomar 

GKMS-Project, RVSKVV, College of Agriculture, Indore (M.P.) 
*Email: sanjyajbp.2007@redfiffmail.com 

 
ABSTRACT 

Medium range weather forecast was provide by IMD using T-80 model at district level for five days in advance. The 
forecast was provided for seven weather parameters and accurate forecasting of these continues to be a major 
challenge for scientific community. The forecast was provided biweekly, Tuesday and Friday while the observed data 
for the same is collected from IMD approved agrometeorogical observatory situated at different SAUs. IMD criteria 
was followed for assignment of correct, usable and unusable percent and different scores along with statistical 
interpretation are calculated to test the weather forecast for the weather paratmers during 2012-2018.  
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INTRODUCTION 
Weather forecasting is an effective task taken up by Indian Metrological Department (IMD) which 
provides weather data along with 5 days advance weather forecast to the farmers through Agromet 
Advisory Service under Gramin Krishi Mausam Sewa (GKMS). These services are required to prepare an 
integrated agromet advisory bulletin base on the 5 day medium range weather forecast received form 
IMD with the help of experts from different disciplines viz. Agronomy, Horticulture, Plant Pathology and 
Entomology, Vegetable Science and Veterinary and Animal Science. These bulletins are then provided to 
the farmers twice a week; accordingly they can take prior actions to prevent losses up to some extent. 
Weather forecasting is a prediction of what the weather will be like in an hour, tomorrow, week , next 
week or season. An agriculture relevant forecast is not only useful for efficient management of farm 
inputs but also leads to precise impact assessment [2,4, 5,6], also an aberrant or unfavorable weather 
events such as drought, flood,  cold wave and heat wave, etc. cause a great reduction in production. Hence, 
the verification process provides with the information regarding accuracy of weather forecast and how it 
can be effectively improved in order to help the farmers Damrath et al., [3] reported that the statistical 
interpretation method are used to increase the reliability of the precipitation forecast. Accurate 
forecasting of rainfall patterns and other weather variables continue to be a major challenge for scientific 
community. Accurate and timely forecast of rainfall pattern and other weather variables continue to be a 
major challenge and per occupation for scientific community. Success of entire endeavor depends on the 
effective translation of weather forecast into understanding based, technology feasible agrometerology 
advisory after consideration of crop and other location specific information gathered through farmers 
participatory approach [7, 8]. Increasing intrapersonal variability of rainfall however has become a major 
concern now. The coefficient of variation of decadal rainfall distribution is increasing in several 
meteorological divisions’ indication inter-annual variability. This has implications on length of dry spell in 
rainfed regions. Besides rainfall variations, the distribution of rainfall is also changing in key rainfed 
agricultural locations. Small and marginal farmers, particularly rainfed farmers face partial or total crop 
losses due to risks associated with farming and however, the risks associated with the weather 
fluctuations are beyond their control. 
 
MATERIAL AND METHODS 
The actual data recorded of these weather parameters at agrometerological observatory like rainfall 
(mm), maximum and minimum temperature (oC), wind speed (km/hr) and relative humidity (%) of 
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agromet field unit AMFU-Indore, RVSKVV, College of Agriculture, Indore. The actual data recorded of 
these weather parameters at agrometrological observatory, College of Agriculture, Indore (M.P.) situated 
at latitude of 75.8577° E, longitude of 22.7196° N and an altitude of 553m meter above mean sea level. 
The forecast received under medium range forecast from regional center IMD Bhopal on every Tuesday 
and Friday. In this area, crops are grown in two seasons i.e. Kharif (June to September) and Rabi (October 
to March). The usability/ correctness was verified for rainfall with the help of Ratio score, HK score and 
Root Mean Square Error (RMSE). Similar methods were used by few research [10, 1] to examine the 
usability of forecasted weather parameters and actual values. 
The verification of forecast is being done with help of Error Structure, RMSE, Ratio Score and H.K. Score 
analysis to know the accuracy of forecast. 
Ratio Score:  
Ratio score measure the accuracy of forecast out of total forecasts issued. The ratio score close to zero 
indicates imperfect forecast and close to hundred indicates perfect forecast. The ratio score varies from 0 
to 100 per cent. It is calculated by sowing the equation:  
 

Ratio score =
������� �������� 
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 × 100   = 
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�
 × 100 

 
Where:  
 YY= nos. of case forecasted yes and observed yes 
 NN= nos. of case forecasted no and observed no  
  n = Total nos. observations  
Hanseen and Kuipers Score (HK Score) 
HK score is the ratio of economic saving over climatology due to the forecaster to that the perfect 
forecaster. The score varies between -1 to +1. Negative value indicate failure (Zero indicate no skill and 
positive values indicate success of forecast. If the HK score is closer to 1 the forecast is highly successful, if 
near to 0.5 it is fairly successful and if zero it is moderately successful and if negative the forecast is 
failure. It is calculated as  

HK Score = 
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Where  
YY- Number of times both rainfall predicted and observed, 
NN- Number of times both rainfall not predicted and observed 
NY- Number of times both rainfall predicted but not observed 
YN- Number of times both rainfall not predicted but observed 
M- Number of days forecast 
a) Correlation Coefficient (r) = 
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b) Root Mean Square Error (RMSE)  
The values indicate the degree of error in the forecast. The root mean squre error (RSME) of all weather 
parameter was worked out for the absolute error between observed and forecasted values. The lower 
values of RSME indicate less difference observed and forecasted values. 

                                 RSME= �∑
(���)�

�
 

Where 
 f -forecasted value, 

O- Observed value,  

n= Number of observations 
Thresholds values (error structure) of different weather parameters for verification 

 Rainfall 
(percent) 

Cloud cover 
(Oktas) 

Max temp. 
(ºC) 

Min 
temp.(ºC) 

Wind 
speed 

(KMPH) 

Wind 
direction 
(degree) 

Correct < 2 < 1 ±1 ±1 ±1 -45 to +45 
Usable 3-20 >2 >±2oC >±2oC >±3 >-60 to +60 
Not Usable >20 >2 >±2oC >±2oC >±3 >-60 to +60 

 The other statistical analysis was done by using MS Excel  
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Table:1 Rainfall verification during under Malwa agroclimatic zone of Indore in different years of 
forecast (April 2012- March 2018) 

S. No. 
Year of Forecast  No of forecast 

days  
Ratio Score  HK Score  RMSE 

1 2012-13 84 89.07 0.77 14.26 
2 2013-14 84 77.26 0.58 17.46 
3 2014-15 95 73.97 0.27 9.28 
4 2015-16 97 67.12 0.49 15.74 
5 2016-17 97 81.37 0.71 14.34 
6 2017-18 97 84.93 0.76 9.42 
 Mean 92.33 78.95 0.60 13.42 

 
Table: 2 Error Structure for rainfall (for matching cases) during under Malwa agroclimatic zone of Indore 

in different years of forecast (April 2012- March 2018) 

S. No. 
Year of 
Forecast  

No of 
forecast 
days  

Correct Usable Unusable 
Correlation of 
rainfall Actual 
and forecast 

1 2012-13 84 83.74 4.91 11.35 0.37 
2 2013-14 84 83.33 3.9 11.7 0.36 
3 2014-15 95 88.15 2.22 9.63 0.25 
4 2015-16 97 86.12 1.22 12.65 0.28 
5 2016-17 97 84.18 2.36 13.47 0.42 
6 2017-18 97 85.16 4.84 10 0.44 
 Mean 92.33 85.11 3.24 11.47 0.35 

 
Table: 3 Error Structure for maximum temperature (oC) (for matching cases) during under Malwa 

agroclimatic zone of Indore in different years of forecast (April 2012- March 2018) 

S. No. 
Year of 

Forecast 
No of forecast 

days 
RMSE Correct Usable Unusable 

Correlation of maximum temperature  
Actual and forecast 

1 2012-13 84 2.4 49.45 21.58 28.96 0.90 
2 2013-14 84 2.79 45.75 24.11 30.14 0.88 
3 2014-15 95 33.5 40.82 24.66 34.52 0.26 
4 2015-16 97 3.14 43.56 22.47 33.97 0.82 
5 2016-17 97 42.06 40.82 24.11 35.07 0.16 
6 2017-18 97 6.14 49.86 23.29 26.85 0.53 

 Mean 92.33 15.01 45.04 23.37 31.59 0.59 

 
Table: 4 Error Structure for minimum temperature (oC) (for matching cases) during under Malwa 

agroclimatic zone of Indore in different years of forecast (April 2012- March 2018) 

S. No.
Year of Forecast  No of forecast  

days  
RMSE 

CorrectUsable Unusable 
Correlation of minimum 
temperature  Actual  
and forecast 

1 2012-13 84 3.42 39.07 19.4 41.53 0.93 
2 2013-14 84 3.91 35.34 18.9 46.03 0.86 
3 2014-15 95 15.54   100 0.70 
4 2015-16 97 3.11 38.63 19.45 41.92 0.87 
5 2016-17 97 19.21 27.67 19.73 52.6 0.32 
6 2017-18 97 4.78 25.75 14.52 59.73 0.79 
 Mean 92.33 8.33 33.29 18.40 56.97 0.75 

 
Table: 5 Error Structure for wind speed (km/hr) (for matching cases) during under Malwa agroclimatic 

zone of Indore in different years of forecast (April 2012- March 2018) 

S. No. 
Year of 

Forecast 
No of 

forecast days 
RMSE 

Correct Usable Unusable 
Correlation of wind 
speed Actual and 
forecast 

1 2012-13 84 7.29 70.77 28.14 1.09 0.64 
2 2013-14 84 25.55 80 17.53 2.47 0.13 
3 2014-15 95 10.38 55.07 35.89 9.04 -0.09 
4 2015-16 97 8.58 51.51 42.47 6.03 0.76 
5 2016-17 97 9.16 33.7 62.47 3.84 0.70 
6 2017-18 97 11.30 24.93 55.34 19.73 0.63 

 Mean 92.33 12.04 52.66 40.31 7.03 0.46 
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Table: 6 Error Structure for relative humidity (%) (for matching cases) during under Malwa agroclimatic 
zone of Indore in different years of forecast (April 2012- March 2018) 

S. 
No. 

Year of 
Forecast 

No of forecast 
days 

RMSE 
Correct Usable Unusable 

Correlation of relative humidity  
Actual and forecast 

1 2012-13 84 5.04 32.24 13.66 54.1 0.59 
2 2013-14 84 4.1 47.4 15.34 37.53 0.60 
3 2014-15 95 4.59 30.96 27.12 41.92 -0.07 
4 2015-16 97 4.07 46.03 22.74 31.23 0.38 
5 2016-17 97 4.80 41.21 9.34 49.45 0.50 
6 2017-18 97 4.41 35.89 23.29 40.82 0.46 

 Mean 92.33 4.50 38.96 18.58 42.51 0.41 

 
RESULT AND DISCUSSION 
Rainfall (mm) forecast:- 
The rainfall forecast was verified with ratio score, HK score and RMSE presented in Table 1 and 2. The 
ratio score of rainfall was observed maximum (89.07) during 2012-13 with root mean square error 
(14.26), while it was the minimum (67.12) during 2015-16 with root mean square error (15.74). The HK 
score observed in the range of 0.77 to 0.27 during 2012-2018.  The rain fed area of Indore is totally 
depended upon monsoonal rains and hence planting dates of crops depend on the onset of monsoonal 
rains. The mean ratio score of 6 years was found 78.95 % with RMSE 13.42 and HK score 0.60. It is 
evident from the data that the correct forecast per cent was 83.74, the value of usable % was 4.91 and 
unusable was 11.35 with a “r” value of 0.37 year (2012-13). It is evident from the data that the correct 
forecast per cent was 83.33, the value of usable % was 3.9 and unusable was 11.7 with a “r” value of 0.36 
year (2013-14). It is evident from the data that the correct forecast per cent was 88.15, the value of usable 
% was 2.22 and unusable was 9.63 with a “r” value of 0.25 year (2014-15). It is evident from the data that 
the correct forecast per cent was 84.18, the value of usable % was 2.36 and unusable was 13.47 with a “r” 
value of 0.42 year (2016-17). It is evident from the data that the correct forecast per cent was 85.16, the 
value of usable % was 4.84 and unusable was 10 with a “r” value of 0.44 year (2017-18) 
The average correct forecast, usable, unusable and .Correlation of rainfall Actual and forecast found to be 
in the range of 85.11, 3.24, 11.47 and 0.35 during (2012-2018), respectively, such type of results given by 
statistical analysis.    
Maximum and Minimum Temperature (oC) forecast:- 
The accuracy analysis of temperature data is presented in Table 3 and Table 4. The analysis of maximum 
data reveled that correct forecast for maximum temperature was 49.45 %, the usable forecasts were 
21.58% and unusable was 28.96% with a r value of 0.90. Similarly for minimum temperature correct 
forecast for minimum temperature was 39.07% the usable forecasts were 19.4% and unusable was 
41.53% with a r value of 0.93 year (2012-13). The analysis of maximum data revealed that correct 
forecast for maximum temperature was 45.75 %, the usable forecasts were 24.11% and unusable was 
30.14% with a r value of 0.88. Similarly for minimum temperature correct forecast for minimum 
temperature was 35.34% the usable forecasts were 18.9% and unusable was 46.03% with a r value of 
0.86 year (2013-14). The analysis of maximum data revealed that correct forecast for maximum 
temperature was 40.82 %, the usable forecasts were 24.66% and unusable was 34.52% with a r value of 
0.26. Similarly for minimum temperature correct forecast for minimum temperature was 36.42% the 
usable forecasts were 16.66% and unusable was 46.95% with a r value of 0.70 year (2014-15). The 
analysis of maximum data revealed that correct forecast for maximum temperature was 43.56 %, the 
usable forecasts were 22.47% and unusable was 33.97% with a r value of 0.82. Similarly for minimum 
temperature correct forecast for minimum temperature was 38.63% the usable forecasts were 19.45% 
and unusable was 41.92% with a r value of 0.87.year (2015-16). . The analysis of maximum data revealed 
that correct forecast for maximum temperature was 40.82 %, the usable forecasts were 24.11% and 
unusable was 35.07% with a r value of 0.16. Similarly for minimum temperature correct forecast for 
minimum temperature was 27.76 % the usable forecasts were 19.73% and unusable was 52.6 % with a r 
value of 0.32 year (2016-17). Temperature forecast also helped the farmers to take care of cattle, sheep, 
goat, poultry birds and bee hives for proper feeding, watering and maintaining ventilation during summer 
season. The mean temperature helped in the forecasting of various insect pests in different crops. 
Forecasting on minimum temperature helped in protection of crops form injury during winter season. 
The minimum temperature helped in mitigation the effects of cold and frost. The analysis of maximum 
data revealed that correct forecast for maximum temperature was 49.86 %, the usable forecasts were 
23.29% and unusable was 26.85% with a r value of 0.53. Similarly for minimum temperature correct 
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forecast for minimum temperature was 25.75% the usable forecasts were 14.52% and unusable was 
59.73% with a r value of 0.79 year (2017-18). 
The average correct forecast, usable, unusable and .Correlation of Maximum temperature Actual and 
forecast found to be in the range of 45.04, 23.37, 31.59 and 0.59 during (2012-2018), respectively, such 
type of results given by statistical analysis and similarly for Minimum temperature 33.29, 18.40, 56.97and 
0.75.   
Wind speed (km/hr) forecast  
The wind speed forecast showed Table.5, maximum usability ranging between 17.53 to 62.47 per cent. A 
higher correct was obtained 52.66 when the forecast was validated for 6 year average. The usability of 
forecast was good in 62.47 % (year 2015-16) followed by 55.34 % (year 2017-18) forecast. Chauhan et al. 
(2008) also reported that forecast wind speed for middle Gujarat region was most accurately comparable 
with observed wind speed in all the seasons. The RMSE values for the Indore district varied between 7.29 
to 25.55 with average 12.04 in 6 year. The average correlation coefficient between observed and 
predicted wind speed were 0.46.  
Relative Humidity (%) Forecast 
The Relative humidity % forecast showed Table.6, maximum usability ranging between 9.34 to 27.12 per 
cent. A higher correct was obtained 38.96 when the forecast was validated for 6 year average. The 
usability of forecast was good in 27.12 % (year 2014-15) followed by 23.29 % (year 2017-18) forecast. 
The RMSE values for the Indore district varied between 4.1 to 5.04 with average 4.50 in 6 year. The 
average correlation coefficient between observed and predicted wind speed were 0.41.  
 
CONCLUSIONS 
The study clearly showed the high degree of authenticity of rainfall (mm), maximum temperature, 
minimum temperature, wind speed in all the seasons. Amongst the medium range forecast verification for 
different days, 5 days verification showed an increasing tendency of accuracy in case of maximum 
temperature, minimum temperature and wind speed for all the season 2012-13 to 2017-18. Higher 
reliability was observed for qualitative forecast of rainfall. 
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