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Abstract

This paper studies the impact of the 1997/98 El-Nino and 1998/99 La-Nina phenomena on the tidal level (mean sea level) over Sarawak, Malaysia. The study focuses on two aspects; i) to study the deviation of the published forecast values from the actual values during the El-Nino and La-Nina events, and ii) to study the deviation of the actual values during the El-Nino and La-Nina events from its mean values.

Introduction

The impacts of La Nina and El Nino that bring above and below normal rainfall, respectively, over Malaysia has been well documented (Ooi, 1999; Lim and Ooi, 1999). This paper will investigate the impact of 1997/98 El-Nino and 1998/99 La Nina on the daily and monthly tidal height over the Sarawak coastal waters, Malaysia. The study involved actual and prediction values of the tidal height for year 1998. The El-Nino of 1997/98 ended in April 1998 and the 1998/99 La Nina phenomenon began in July 1998 as determined by significant negative and positive values of the Southern Oscillation Index (SOI). 

Data and Analysis

Tidal stations at Kuching, Bintulu and Miri, in Sarawak were used in this study. The locations of these stations are shown in Figure 1. These stations are maintained by and belong to the Department of Survey and Mapping, Malaysia (DSMM). Prediction and actual tidal data of 1998 associated with the 1997/98 El-Nino and 1998/99 La Nina phenomena were used. The tidal prediction values prepared and published by DSMM in 1997 are based on 60 tidal constituents.

Daily and monthly actual and prediction means and standardized residuals were calculated and plotted for the individual stations. For Miri station, the actual observations were only up to May 1998. The mean daily and monthly used in this study refers to the daily and monthly mean sea levels, respectively. By definition, the daily mean sea level values is the mean of the hourly tidal heights over a 24 hour period and the monthly mean sea level values is the mean obtained for the month. 

Figures 2 and 3 show that during El-Nino, the predicted values were over estimated over the Kuching and Miri stations. However the predicted values were under estimated during La-Nina over Kuching. For Bintulu the deviations of predicted values from the actual daily and monthly mean sea level values were not clearly evident. Figures 4 and 5 show that the daily and monthly mean sea level values were lower than its yearly mean values during El-Nino for all of the above stations. The opposite was observed during the La-Nina event.

Conclusion

i) During El-Nino, the actual mean sea level values were observed to be lower than its yearly mean values whereas during La-Nina the mean sea level values were higher than its yearly mean values.

ii) Based on these three stations, the predicted values do not show any clear evidence of being influenced by El-Nino or La-Nina phenomena even though data from Kuching showed some promising pattern where predicted values were overestimated during El-Nino and underestimated during La-Nina.

iii) Further investigation covering other La-Nina and El-Nino years and also other tide stations over Malaysia are needed to confirm the above conclusion.
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FIGURE 1:  LOCATION OF TIDAL STATIONS IN SARAWAK
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