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 Estimates of the hourly weather data and daily radiation data for the locations in 

peninsular Malaysia have been selected. The data from daily solar radiation was 

obtained from the Malaysia Meteorological Department. The data has been obtained an 
hourly generator using 2008 to 2010 hourly data to estimate the required hourly values 

from the daily typical weather year data. Therefore, It is important to conduct a research 
to understand hourly weather data, in particular dry bulb temperature and solar radiation 

values are required for building energy simulation. The method performance was 

evaluated using the Root Mean Square Error (RMSE) and the Mean Bias Error (MBE). 
R-square (R2). It can be simplify the ASHREA method is the best method for the dry-

bulb temperature and relative humidity. For wind speed there are poor correlations 

between generated and measured data wind speed using the regression analyses. 
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INTRODUCTION 

 

 The characteristic features of the climate of Malaysia are uniform temperature, high humidity and abundant 

rainfall. Winds are generally light. Situated in the equatorial doldrums area, it is extremely rare to have a full 

day with a completely clear sky even during periods of severe drought [1].Malaysia is surrounded by the sea, the 

effect of the sea breeze and land breeze on the wind patterns is great especially during days with clear skies. On 

condition bright sunny afternoons, the sea breeze with wind speeds between 10 and 15 knots and often develop 

can reach several tens of kilometres. On clear nights, the reverse process occurs and land breezes of weaker 

strength can happen in coastal areas [1].  

 Information on the main climatologically characteristics of a given place or area are fundamental data for 

the utilization of energy from the sun and for other applications. Among the climatologically parameters, the 

global and diffuse solar radiation are importance, being the forcing functions for climate and a supplement to the 

more conventional and non-renewable sources of energy. [2]. The vital need for measurement of solar radiation 

and its analysis for domestic and industrial applications led to an increased need for detailed information on the 

distribution of solar energy, especially the global solar radiation. However, it is extremely rare to have a full day 

with a completely clear sky even in periods of severe drought.[3] 

 The cloud cover cuts off a substantial amount of sunshine and thus solar radiation [3].The developing 

countries like Malaysia, solar radiation measurements are not easily available due to the high equipment cost 

and maintenance and calibration requirements of the measuring equipment.[4] Alternative solution to this 

problem is to estimate solar radiation by using modelling approach [4]. The weather data from a daily format to 

hourly weather data is very limited in the most weather data stations. Not all places allocate the hourly data in 

each weather station for the purpose to building energy simulation. [5] 

 

Methodology: 

 This area will explain the of the methods used for the downscale of the hourly weather data.The studies 

were based on the three real measured hourly data from 2008, 2009 and 2010 gained from Malaysia 

Meteorological Department (MMD). The data consist of hourly values of dry bulb temperature (DBT), relative 

humidity (RH), global solar radiation (SOL) and wind speed (WS). For the dry bulb temperature, basically the 
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method to be used based on the CIBSE guide. The function of the method is to generated the hourly value by 

benefits the daily maximum (Tmax) with daily minimum  (Tmin). As information above shows that the method 

generates by using only. Daily (Tmax) to daily (Tmin).  

Temp θ = f1 (Tmax) + f2 ( min )       

Where:  For t (Tmax)  < t and t < t (Tmin)  [6] 

 The ASHREE method is applicable to dry bulb temperature and relative humidity. The method downscale 

the hourly value as below:  

Value at θ hour, T θ = design value (% friction atθ hour x daily range) [6] 

 The Q-sine method included the averages (DBAVE) instead of only daily (Tmax) to daily (Tmin) 

temperatures. CIBSE method focus on the data by linking (Tmax) to daily (Tmin). In this study, to evaluate the 

accuracy of the estimated data following statistical tests Method including Mean Bios Error (MBE), T-test and 

R-Square (R2).These statistics should be closer to zero, but coefficient of correlation should approach to one as 

closely as possible. In addition, t-test of the models was carried out to determine statistical significance of the 

predicted values by the models. 

RESULTS AND DISCUSSION 

 

 The analysis data relative humidity using the regression method for significance of data available in year 

2008. 

 
Table 1: Statistical result of downscaling relative humidity for Regression Method. 

Method Station 
Ipoh. 

Station 
Alor Star 

Station 
Bayan 

Lepas 

Station 
Chuping 

 

Station 
Petaling 

jaya 

Station 
Kuantan 

Station 
Kuala 

terangganu 

 
Cibse 

RMSE 22.947 22.836 22.878 22.881 22.914 22.632 22.742 

R2 0.172 0.177 0.181 0.170 0.182 0.183 0.183 

MBE -0.2851 -2.833 -2.791 -2.831 -2.803 -2.743 -2.860 

 

Q-Sine 

RMSE 22.945 22.850 22.872 22.812 22.970 22.652 22.781 

R2 0.177 0.178 0.183 0.170 0.184 0.182 0.181 

MBE -2.836 -2.843 -2.792 -2.831 -2.802 -2.724 -2.835 

 
Ashrea 

RMSE 6.362 6.391 6.361 6.512 6.422 6.511 6.434 

R2 0.829 0.772 0.839 0.753 0.839 0.771 0.788 

MBE 0.522 0.514 0.553 0.551 0.540 0.585 0.592 

 

 From Table 1, it can be concluded that the results shows the Ashrea method gives the best result compared 

with other methods for relative humidity. The extracted data then correlates with the hourly values at every hour 

in the year 2008 for each station weather data and using the equations of correlation to generate the hourly wind 

speed data for the regression analysis method. 
 

Table 2: Table statistical result of downscaling WS for regression method. 

No. Station RMSE R2 

1 Ipoh 1.03 0.0163 

2 Alor Star 1.04 0.0154 

3 Chuping 1.09 0.0171 

4 Bayan Lepas 1.06 0.0156 

5 kuantan 1.04 0.0184 

6 Petaling Jaya 1.08 0.0193 

7 Kuala Terangganu 1.05 0.0151 

 

 This Table 2 above show that the predicted values are show that in general this method does not give a good 

correspondence with the measured values.. The relationship it same with the other station show a poor 

correlation RMSE and R2.   

 
Table 3: The statically result of generate and measured data for global solar radiation. 

 

Method 

Station 

Ipoh 

 

Station 

Kota 

Bharu 

Station 

Bayan 

Lepas 

Station 

Muadzam 

Shah 

Station 

Hospital 

Kangar 

Station 

Subang 

Station 

Pulau  

Langkawi 

Regression 

Method 

RMSE 0.424 0.459 0.427 0.436 0.427 0.431 0.419 

MBE 0.14 0.18 0.16 0.17 0.18 0.16 0.15 

Chow method RMSE 0.532 0.553 0.542 0.539 0.528 0.541 0.531 

MBE 0.24 0.26 0.27 0.26 0.25 0.26 0.23 

 

 Table 3 above show the result generated and measured data. However, the RMSE and MBE result show 

that the station Pulau Langkawi gives smallest error values for chow method which can be described as the best 

result for chow method and for regression method for the station Kota Bharu show that the highest error values 

for the regression method.  
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Conclusion: 

 Overall, this stage was to clarify the studies that will be implemented. The method for generating hourly 

data were studied and adopted in order to perform the building energy simulation and the to obtain the method 

that gives best result for the method. For relative humidity show that Ashrea method gave the best way to 

regenerate the hourly data. Hourly weather data is required for building energy simulation. The alternative of 

develop new algorithm and existing algorithms. The result of the downscale produce shows a good match for 

relative humidity and global solar radiation. On the other hand, there is poor correlation between generated and 

measured data wind speed. The reasons are the limitation on availability of complete measure solar radiation 

weather data and the large random variation in the real hourly wind speed.  
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