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Abstract (English) 

Successive days of rainfall are known to cause flood. The forecasting of daily rainfall 

helps to estimate the occurrences of rainfall and number of wet days, while with a 

maximum of five consecutive days of rainfall, the magnitude of rainfall within a specified 

period can predict what may signify rainfall extremes. In this study, data mining and back 

propagation neural network (BPNN) have been established in developing the extreme 

rainfall forecasting models. Four forecasting models were developed to forecast the 

maximum five consecutive days of rainfall amount (PX5D) of the next month. The 

models only use the extreme rainfall indices outlined by STARDEX as predictors in 

forecasting. The first developed model uses six extreme rainfall indices in forecasting, 

the second model uses the values of the PX5D index of a three-month delay, the third 

model uses the previous six-month PX5D values, while the fourth model was developed 

to forecast the PX5D using the values of the same index of a twelve-month delay. It was 

found that when using the six extreme rainfall core indices, the forecasting error was the 

lowest. A regression model has been developed using the six extreme rainfall indices to 

compare the performance measurements with the BPNN model that uses the same 

indices. 
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Abstrak (Bahasa Malaysia) 

Hujan berterusan diketahui menyebabkan banjir. Ramalan hujan harian membantu untuk 

anggaran kejadian hujan dan bilangan hari basah, manakala dengan maksimum lima hari 

berturut-turut hujan, magnitud hujan dalam tempoh yang dinyatakan boleh diramal yang 

mungkin menandakan keterlaluan hujan. Dalam kajian ini, pengumpulan data dan 

rangkaian neural rambatan balik (BPNN) telah dikenal pasti berpotensi dalam 

pembangunan model peramalan hujan melampau. Empat model ramalan telah 

dibangunkan bagi meramal jumlah hujan maksimum lima hari berturut-turut (PX5D) 

bagi bulan berikutnya. Model-model berkenaan hanya menggunakan indeks hujan 

melampau seperti yang ditetapkan oleh STARDEX sebagai peramal. Model pertama 

yang dibangunkan menggunakan enam indeks hujan melampau dalam peramalan, model 

kedua menggunakan nilai indeks PX5D bagi tiga bulan sebelumnya, model ketiga 

menggunakan nilai indeks PX5D enam bulan sebelumnya, manakala model keempat 

dibangunkan untuk meramal PX5D menggunakan nilai indeks yang sama bagi 12 bulan 

sebelumnya. Kajian mendapati apabila menggunakan enam indeks teras hujan 

melampau, ralat bagi peramalan adalah paling rendah. Model regresi telah dibangunkan 

menggunakan enam indeks hujan melampau untuk dibandingkan dengan prestasi model 

BPNN yang menggunakan indeks yang sama. 
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Chapter One 

Introduction 

1.1 Background 

Rainfall is one of the main sources of water for the hydrological cycle, and 

causes a serious impact to water source, rain related activities and the 

environment. In case the rainfall of one location significantly deviates from the 

regular condition, this can be considered that the event will be less likely to 

occur. Currently, it is most common to appoint a percentile value as a threshold. 

The values above this threshold are considered extreme values, which are the 

values (event) that are not likely to happen (Gu et al., 2010). 

 

Malaysia’s climate has the following characteristic features: copious rainfall, 

high humidity and uniform temperature. Winds are generally light. Located in 

the equatorial area, even with periods of severe drought, it is a high rarity to have 

a full day without clouds. On the other hand, it is also rare to have completely 

no sunshine for a stretch of a few days except during the northeast monsoon 

seasons (MET Malaysia, 2013). Malaysia experiences rain almost all year long, 

and for some regions, it is heavier. With the average yearly rainfall, Peninsular 

Malaysia receives around 2,440mm, while Sarawak and Sabah receive 3,830mm 

and 2630mm respectively (Hazenberg et al., 2011). The West Coast of the 

Peninsular is exposed to convective and localized storms caused by the 

intermonsoon seasons. Convective storms are extremely variable in space and 

time and can lead to very intensive rainfall rates that produce floods. The 

extreme flood event that happened between December 2006 and January 2007 



The contents of 

the thesis is for 

internal user 

only 



84 
 

References 

 

Abdullah, J. (2013). Distributed runoff simulation of extreme monsoon 

rainstorms in Malaysia using TREX. (Thesis). Colorado State University. 

Albeverio, S., Jentsch, V., & Kantz, H. (2006). Extreme events in nature and 

society. Springer Science & Business Media. 

Ali, A. N. (2011). Performance of artificial neural network and regression 

techniques for rainfall-runoff prediction. International Journal of 

Physical Sciences, 6(8), 1997-2003. 

AMS American Meteorological Society. (2014) Rain. Glossary of 

Meteorology. [Available online at 

http://glossary.ametsoc.org/wiki/”Rain”] 

Balaguer, E., Palomares, A., Sorie, E., & Martin-Guerrero, J.D. (2008). 

Predicting service request in support centers based on nonlinear 

dynamics, ARMA modeling and neural networks. Expert Syst. Appl. 34, 

665–672. 

Banihabib, M.E., Mousavi, S.M., & Jamali, F.S. (2008). Artificial neural 

network model to study the spatial and temporal correlation between 

stations in reservoir inflow forecasting. In 3rd Iran Water Resources 

Management Conference, Tabriz, Iran. 

Bascil, M. S., & Temurtas, F. (2011). A study on hepatitis disease diagnosis 

using multilayer neural network with Levenberg Marquardt training 

algorithm. Journal of Medical Systems, 35(3), 433-436. 

Bigus, J.P. (1996). Data Mining with Neural Networks: Solving Business 

Problems from Application Development to Decision Support.  McGraw-

Hill: New York. 

Box, G.E.P. & Jenkins, G.M. (1976). Series Analysis Forecasting and Control, 

(first ed.). Holden-Day: San Francisco (ISBN-10: 0816211043, p. 575). 

Brachman, R. J. & Anand, T. (1996). The process of knowledge discovery in 

databases. In Fayyad, U. M. et al. (Eds.), Advances in knowledge 

discovery and data mining. AAAI Press / The MIT Press. 

Bureau of Meteorology (2012) Exceptionally heavy rainfall across southeast 

Australia. Special Climate Statement. 

http://glossary.ametsoc.org/wiki/


85 
 

Castillo, E., Guijarro-Berdiñas, B., Fontenla-Romero, O., & Alonso-Betanzos, 

A. (2006). A very fast learning method for neural networks based on 

sensitivity analysis. The Journal of Machine Learning Research, 7, 1159-

1182. 

Chantasut, N., Charoenjit, C., & Tanprasert, C. (2004, August). Predictive 

mining of rainfall predictions using artificial neural networks for Chao 

Phraya River. In 4th International Conference of the Asian Federation of 

Information Technology in Agriculture and the 2nd World Congress on 

Computers in Agriculture and Natural Resources, Bangkok, Thailand, 

August (pp. 9-12). 

Chapman, P. et al. (2000). CRISP-DM 1.0 - Step-by-step data mining guide. 

Accessed from http://www.crisp-dm.org/CRISPWP-0800.pdf on May 

2008. 

Chegini, A.G. (2012). MATLAB Tools. Naghous Press. 

<http://www.naghoospress.ir/bookview.aspx?bookid=1485875>. 

Cigizoglu, H. K. (2004). Estimation and forecasting of daily suspended 

sediment data by multi-layer perceptrons. Advances in Water Resources, 

27(2), 185-195. 

Cigizoglu, H. K., & Kisi, Ö. (2006). Methods to improve the neural network 

performance in suspended sediment estimation. Journal of Hydrology, 

317(3), 221-238. 

Cilimkovic, M. (2011). Neural Networks and Back Propagation Algorithm. 

Institute of Technology Blanchardstown, Blanchardstown Road North 

Dublin, 15. 

Climatic Research Unit, School of Environmental Sciences, University of East 

Anglia. (n.a) Statistical and regional dynamical downscaling of extremes 

for European regions. http://www.cru.uea.ac.uk/projects/stardex 

Dahl, G. E., Yu, D., Deng, L., & Acero, A. (2012). Context-dependent pre-

trained deep neural networks for large-vocabulary speech recognition. 

Audio, Speech, and Language Processing, IEEE Transactions on, 20(1), 

30-42. 

Dreyfus, G. (2003). Neural Networks: Methodology and Applications. 

Springer. 

http://www.cru.uea.ac.uk/projects/stardex


86 
 

Easterling, D. R., Evans, J. L., Groisman, P. Y., Karl, T. R., Kunkel, K. E., & 

Ambenje, P. (2000). Observed Variability and Trends in Extreme 

Climate Events: A Brief Review. Bulletin of the American 

Meteorological Society, 81(3), 417-425. 

El Afandi, G., Morsy, M., & El Hussieny, F. (2013). Heavy rainfall simulation 

over Sinai Peninsula using the weather research and forecasting model. 

International Journal of Atmospheric Sciences, 2013. 

El-Din, A. G., & Smith, D. W. (2002). A neural network model to predict the 

wastewater inflow incorporating rainfall events. Water research, 36(5), 

1115-1126. 

El-Shafie, A. H., El-Shafie, A., El Mazoghi, H. G., Shehata, A., & Taha, M. R. 

(2011a). Artificial neural network technique for rainfall forecasting 

applied to Alexandria, Egypt. International Journal of Physical Sciences, 

6(6), 1306-1316. 

El-Shafie, A., Jaafer, O., & Seyed, A. (2011b). Adaptive neuro-fuzzy inference 

system based model for rainfall forecasting in Klang River, Malaysia. Int 

J Phys Sci, 6(12), 2875-2888. 

El-Shafie, A., Noureldin, A., Taha, M., Hussain, A., & Mukhlisin, M. (2012). 

Dynamic versus static neural network model for rainfall forecasting at 

Klang River Basin, Malaysia. Hydrology and Earth System Sciences, 

16(4), 1151-1169. 

Fausett, L. V. (1994). Fundamentals of neural networks: architectures, 

algorithms, and applications. (Vol. 40). Englewood Cliffs: Prentice-

Hall. 

Fayyad, U. M., Piatetsky-Shapiro, G., Smyth, P., & Uthurusamy, R. (1996). 

Advances in knowledge discovery and data mining. 

Field, C. B., and Coauthors. (Eds.) (2012) Managing the Risks of Extreme 

Events and Disasters to Advance Climate Change Adaptation: Summary 

for Policymakers. 

Foresti, L., Pozdnoukhov, A., Tuia, D., & Kanevski, M. (2010). Extreme 

precipitation modelling using geostatistics and machine learning 

algorithms. In geoENV VII–Geostatistics for Environmental 

Applications (pp. 41-52). Springer: Netherlands. 

Gallant, S. I. (1993). Neural network learning and expert systems. MIT press. 



87 
 

Geetha, R., Sumathi, N., & Sathiabama, D. S. (2008). A survey of spatial, 

temporal and spatio-temporal data mining. Journal of Computer 

Applications, 1(4), 31-33. 

Goodess, C. (2005). STARDEX–Downscaling climate extremes. UEA, 

Norwich. 

Gu, N., & Wan, D. (2010, August). Trend analysis of extreme rainfall based on 

BP neural network. In Natural Computation (ICNC), 2010 Sixth 

International Conference on (Vol. 4, pp. 1925-1928). IEEE. 

Haylock, M. (2005). STARDEX Core Indices. STARDEX project. 

http://www.cru.uea.ac.uk/projects/stardex/ 

Hazenberg, P., N. Yu, et al. (2011). Scaling of raindrop size distributions and 

classification of radar reflectivity-rain rate relations in intense 

Mediterranean precipitation. Journal of Hydrology 402(3-4): 179-192. 

Hluchy, L., Seleng, M., Habala, O., & Krammer, P. (2010, August). Mining 

environmental data in hydrological scenarios. In Fuzzy Systems and 

Knowledge Discovery (FSKD), 2010 Seventh International Conference 

on (Vol. 6, pp. 2988-2992). IEEE. 

Hou, T., Kong, F., Chen, X., & Lei, H. (2013). Impact of 3DVAR data 

assimilation on the prediction of heavy rainfall over southern China. 

Advances in Meteorology, 2013. 

Htike, K. K., & Khalifa, O. O. (2010, May). Rainfall forecasting models using 

focused time-delay neural networks. In Computer and Communication 

Engineering (ICCCE), 2010 International Conference on (pp. 1-6). IEEE. 

Hung, N. Q., Babel, M. S., Weesakul, S., & Tripathi, N. K. (2009). An artificial 

neural network model for rainfall forecasting in Bangkok, Thailand. 

Hydrology and Earth System Sciences, 13(8), 1413-1425. 

IMD Indian metrological Department (2014). Terminologies and Glossary. 

[Available online at 

http://www.imd.gov.in/section/nhac/dynamic/Met_Glossary.htm] 

Jin, X. H., & Zhang, G. (2011). Modelling optimal risk allocation in PPP 

projects using artificial neural networks. International journal of project 

management, 29(5), 591-603. 

Junaida, S., & Hirose, H. (2012, December). A method to predict heavy 

precipitation using the artificial neural networks with an application. In 

http://www.imd.gov.in/section/nhac/dynamic/Met_Glossary.htm


88 
 

Computing and Convergence Technology (ICCCT), 2012 7th 

International Conference on (pp. 663-667). IEEE. 

Juneng, L., Tangang, F. T., Kang, H., Lee, W. J., & Seng, Y. K. (2010). 

Statistical downscaling forecasts for winter monsoon precipitation in 

Malaysia using multimodel output variables. Journal of climate, 23(1), 

17-27. 

Karahaliou, A., Skiadopoulos, S., Boniatis, I., Sakellaropoulos, P., Likaki, E., 

Panayiotakis, G., & Costaridou, L. (2014). Texture analysis of tissue 

surrounding microcalcifications on mammograms for breast cancer 

diagnosis. 

Karamouz, M., Araghinejad, Sh. (2012). Advance Hydrology. Amirkabir 

University of Technology Press. 

Keogh, E., Chu, S., Hart, D., & Pazzani, M. (2001). An online algorithm for 

segmenting time series. In Data Mining, 2001. ICDM 2001, Proceedings 

IEEE International Conference on (pp. 289-296). IEEE. 

Khalili, N., Khodashenas, S. R., Davary, K., & Karimaldini, F. (2011). Daily 

rainfall forecasting for Mashhad synoptic station using artificial neural 

networks. In 2011 International Conference on Environmental and 

Computer Science IPCBEE (Vol. 19). 

Kisi, I., Cigizoglu, K. (2005). Reservoir management using artificial neural 

networks. In 14th. Reg. Directorate of DSI (State Hydraulic Works), 

Istanbul, Turkey. 

Kisi, O., & Shiri, J. (2012). River suspended sediment estimation by climatic 

variables implication: comparative study among soft computing 

techniques. Computers & Geosciences, 43, 73-82. 

Kisi, O., Shiri, J., & Nikoofar, B. (2012). Forecasting daily lake levels using 

artificial intelligence approaches. Computers & Geosciences, 41, 169-

180. 

Kleinbaum, D., Kupper, L., Nizam, A., & Rosenberg, E. (2013). Applied 

regression analysis and other multivariable methods. Cengage Learning. 

Kusiak, A., Wei, X., Verma, A. P., & Roz, E. (2013). Modeling and prediction 

of rainfall using radar reflectivity data: a data-mining approach. 

Geoscience and Remote Sensing, IEEE Transactions on, 51(4), 2337-

2342. 



89 
 

Larose, D. T. (2005). Discovering knowledge in data: an introduction to data 

mining. John Wiley & Sons. 

Laxman, S., & Sastry, P. S. (2006). A survey of temporal data mining. Sadhana, 

31(2), 173-198. 

Lee, J., Kim, J., Lee, J. H., Cho, I. H., Lee, J. W., Park, K. H., & Park, J. (2012, 

November). Feature selection for heavy rain prediction using genetic 

algorithms. In Soft Computing and Intelligent Systems (SCIS) and 13th 

International Symposium on Advanced Intelligent Systems (ISIS), 2012 

Joint 6th International Conference on (pp. 830-833). IEEE. 

Liu, J. N., Li, B. N., & Dillon, T. S. (2001). An improved naive Bayesian 

classifier technique coupled with a novel input solution method [rainfall 

prediction]. Systems, Man, and Cybernetics, Part C: Applications and 

Reviews, IEEE Transactions on, 31(2), 249-256. 

Lourakis, M. (2005). A brief description of the levenberg-marquardt algorithm 

implemented by levmar. ICS Journal. 

Lu, C. J., Lee, T. S., & Lian, C. M. (2012). Sales forecasting for computer 

wholesalers: A comparison of multivariate adaptive regression splines 

and artificial neural networks. Decision Support Systems, 54(1), 584-

596. 

Maier, H. R., & Dandy, G. C. (2000). Neural networks for the prediction and 

forecasting of water resources variables: a review of modelling issues 

and applications. Environmental modelling & software, 15(1), 101-124. 

Mar, K. W., & Naing, T. T. (2008). Optimum neural network architecture for 

precipitation prediction of Myanmar. World Academy of Science, 

Engineering and Technology, 48, 130-134. 

Margaret, H. D. (2003). Data mining introductory and advanced topics. 

Pearsons Education Inc. 

Marques, A., Lacerda, D. P., Camargo, L. F. R., & Teixeira, R. (2014). 

Exploring the relationship between marketing and operations: Neural 

network analysis of marketing decision impacts on delivery performance. 

International Journal of Production Economics, 153, 178-190. 

Marzano, F. S., Marchiotto, S., Textor, C., & Schneider, D. J. (2010). Model-

based weather radar remote sensing of explosive volcanic ash eruption. 



90 
 

Geoscience and Remote Sensing, IEEE Transactions on, 48(10), 3591-

3607.  

Mebrhatu, M. T., Tsubo, M., & Walker, S. (2007). A statistical model for 

seasonal rainfall forecasting over the highlands of Eritrea. Discovery 

and Innovation, 19(1), 37. 

Menhaj, M.B. (2012). Artificial Neural Networks. Amirkabir University of 

Technology Press. 

MET Malaysia. (2013). Ministry of science, technology and 

innovation/Malaysian metrological department. 

Mohammadi, K., Eslami, H.R., Dayyani Dardashti, Sh. (2005). Comparison of 

regression ARIMA and ANN models for reservoir inflow forecasting 

using snowmelt equivalent (a case study of Karaj). J. Agric. Sci. Technol. 

7, 17–30. 

Moisão, R. L. M., Pires, F. M., & Ramalho, R. R. (2001). Prediction model, 

based on neural networks, for time series with origin in chaotic systems. 

In: Proc. of Worshop Artificial Intelligence Techniques for Financial 

Time Series Analysis, EPIA. 

Moustris, K. P., Larissi, I. K., Nastos, P. T., & Paliatsos, A. G. (2011). 

Precipitation forecast using artificial neural networks in specific regions 

of Greece. Water resources management, 25(8), 1979-1993. 

Nguyen, D., & Widrow, B. (1990). Improving the learning speed of 2-layer 

neural networks by choosing initial values of the adaptive weights. In 

International Joint Conference on Neural Networks, (pp. 21-26). 

Nigatu, M. K. (2011). Rainfall Intensity Duration Frequency (RIDF) 

Relationships under the Changing climate (Case study on Upper Blue 

Nile River Basin, Ethiopia). (Thesis). Addis Ababa University. 

NOAA, National Climate Data Center state of the climate. (2012). National 

overview – Annual 2012. [Available online at 

http://www.ncdc.noaa.gov/sotc/national/2012/13.] 

OFDA/CRED (2013). OFDA/CRED International Disaster Database. 

Ondimu, S., & Murase, H. (2007). Reservoir level forecasting using neural 

networks: Lake Naivasha. Biosystems engineering, 96(1), 135-138. 

Panigrahi, S., Verma, K., Tripathi, P., & Sharma, R. (2014, April). Knowledge 

Discovery from Earth Science Data. In Communication Systems and 



91 
 

Network Technologies (CSNT), 2014 Fourth International Conference 

on (pp. 398 - 403). IEEE. 

Papalexiou, S. M., & Koutsoyiannis, D. (2013). Battle of extreme value 

distributions: A global survey on extreme daily rainfall. Water Resources 

Research, 49(1), 187-201. 

Peterson, T. C., Alexander, L. V., Allen, M. R., Anel, J. A., Barriopedro, D., 

Black, M. T., ... & Otto, F. E. L. (2013). Explaining extreme events of 

2012 from a climate perspective. Bulletin of the American 

Meteorological Society, 94(9), S1-S74. 

Peterson, T. C., Stott, P. A., &Herring, S. (2012) Explaining extreme events of 

2011 from a climate perspective.  Bulletin of the American 

Meteorological Society 93.7 (2012): 1041-1067. 

Piekniewski, F., Izhikevich, E., Szatmary, B., & Petre, C. (2012). Spiking 

neural network object recognition apparatus and methods. U.S. Patent 

Application 13/465,918. 

Povinelli, R. J. (2001). Identifying temporal patterns for characterization and 

prediction of financial time series events. In Temporal, Spatial, and 

Spatio-Temporal Data Mining (pp. 46-61). Springer: Berlin Heidelberg. 

Priddy, K. L., & Keller, P. E. (2005). Artificial neural networks: an introduction 

(Vol. 68). SPIE Press. 

Rana, A. (2013). Climate Change Effects on Rainfall and Management of 

Urban Flooding. (Thesis). University of Lund. 

Rehman, A., & Saba, T. (2014). Neural networks for document image 

preprocessing: state of the art. Artificial Intelligence Review, 42(2), 

253-273. 

Rojas, R. (1996). Neural Networks: A Systematic Introduction. Springer. 

Routray, A., Osuri, K. K., & Kulkarni, M. A. (2012). A comparative study on 

performance of analysis nudging and 3DVAR in simulation of a heavy 

rainfall event using WRF modeling system. International Scholarly 

Research Notices, 2012. 

Samia, M. (2004, June). A Representation of Time Series for Temporal Web 

Mining. In Grundlagen von Datenbanken (pp. 103-107). 

http://www.google.com/patents/US20130297539
http://www.google.com/patents/US20130297539


92 
 

Sapna, S., Tamilarasi, A., & Kumar, M. P. (2012). Backpropagation learning 

algorithm based on Levenberg Marquardt Algorithm. Computer Science 

& Information Technology (CS & IT), 2, 393-398. 

SAS Enterprise Miner – SEMMA. SAS Institute. 

Shahnawaz, M., A. Ranjan, et al. (2011). Temporal Data Mining: An Overview. 

International Journal of Engineering and Advanced Technology 1(1): 20-

24. 

Shrivastava, G., Karmakar, S., Kowar, M. K., & Guhathakurta, P. (2012). 

Application of Artificial Neural Networks in Weather Forecasting: A 

Comprehensive Literature Review. International Journal of Computer 

Applications, 51(18), 0975-8887. 

Singh, S., Vashishtha, V., & Singla, T. (2014). Artificial Neural Network. 

International Journal of Research, 1(9), 934-942. 

Srikalra, N., & Tanprasert, C. (2006). Rainfall prediction for Chao Phraya 

River using neural networks with online data collection. In Proc. of the 

2nd IMTGT Regional Conference on Mathematics. 

Sulaiman, J. B., Darwis, H., & Hirose, H. (2014). Monthly Maximum 

Accumulated Precipitation Forecasting Using Local Precipitation Data 

and Global Climate Modes. Journal ref: Journal of Advanced 

Computational Intelligence and Intelligent Informatics, 18(6), 999-1006. 

Sulaiman, J., Darwis, H., & Hirose, H. (2013, October). Forecasting Monthly 

Maximum 5-Day Precipitation Using Artificial Neural Networks with 

Initial Lags. In Computational Intelligence and Design (ISCID), 2013 

Sixth International Symposium on (Vol. 2, pp. 3-7). IEEE 

Syafrina, A. H., Zalina, M. D., & Juneng, L. (2014). Historical trend of hourly 

extreme rainfall in Peninsular Malaysia. Theoretical and Applied 

Climatology, 1-27. 

Toth, E., Brath, A., & Montanari, A. (2000). Comparison of short-term rainfall 

prediction models for real-time flood forecasting. Journal of Hydrology, 

239(1), 132-147. 

Unes, F. (2010). Dam reservoir level modeling by neural network approach: A 

case study. Neural Network World, 20(4), 461. 



93 
 

Unes, F. (2010a). Prediction of density flow plunging depth in dam reservoirs: 

an artificial neural network approach. Clean–Soil, Air, Water, 38(3), 

296-308. 

Unes, F., Yildirim, S., Cigizoglu, H. K., & Coskun, H. (2013). Estimation of 

dam reservoir volume fluctuations using artificial neural network and 

support vector regression. Journal of Engineering Research, 1(3), 53-74. 

Valipour, M. (2012a). Critical areas of Iran for agriculture water management 

according to the annual rainfall. Eur. J. Sci. Res. 84 (4), 600–08. 

Valipour, M. (2012b). Number of required observation data for rainfall 

forecasting according to the climate conditions. Am. J. Sci. Res. 74, 79–

86. 

Wan Ishak, W. H., Ku Mahamud, K. R., & Md Norwawi, N. (2011).  Mining 

Temporal Reservoir Data Using Sliding Window Techniques. CiiT 

International Journal of Data Mining Knowledge Engineering, 

3(8), pp. 473-478, 2011 

Wan, D., Wang, Y., Gu, N., & Yu, Y. (2012, December). A novel approach to 

extreme rainfall prediction based on data mining. In Computer Science 

and Network Technology (ICCSNT), 2012 2nd International Conference 

on (pp. 1873-1877). IEEE. 

Wang, L., Simões, N., Ochoa, S., Leitão, J. P., Pina, R., Onof, C., ... & David, 

L. (2011). An enhanced blend of SVM and Cascade methods for short-

term rainfall forecasting. In Proceedings from the12th International 

Conference on Urban Drainage. 

Yesu, K., Chakravorty, H. J., Bhuyan, P., Hussain, R., & Bhattacharyya, K. 

(2012). Hybrid features based face recognition method using Artificial 

Neural Network. In Computational Intelligence and Signal Processing 

(CISP), 2012 2nd National Conference on (pp. 40-46). IEEE. 

Zehraoui, F., & Bennani, Y. (2005). New self-organizing maps for multivariate 

sequences processing. International Journal of Computational 

Intelligence and Applications, 5(04), 439-456. 

Zeng, Z., Hsieh, W. W., Shabbar, A., & Burrows, W. R. (2011). Seasonal 

prediction of winter extreme precipitation over Canada by support 

vector regression. Hydrology and Earth System Sciences, 15(1), 65-74. 




