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Abstract Based on the 36-year (1979-2014) ERA-Interim 10 m sea surface wind data from European Centre for
Medium-Range Weather Forecasts (ECMWF), the climatic long term trend of the wind energy resource of the
Gwadar Port of Pakistan was analyzed. Using two linear regression and artificial neural network (ANN) techniques,
the wind energy resource in the long term was predicted. The results show that wind energy in summer is richer
than that in winter. The stability in summer is better than that in winter. For the past 36 years, the wind power
density, occurrence of effective wind speed and energy level occurrence have significant annual decreasing trends,
of —0.78 W/(m?- a), —0.21%/a, —0.22%/a separately. These trends mainly exhibit in summer, while no significant
variation in winter. The stability (coefficient of variation, monthly variability index and seasonal variability index)
does not have a significant long term trend for the past 36 years. From the prediction value, the wind energy
resource in 2015 is similar to the multi-year average value, while the wind energy resource in 2016 is richer than
the multi-year average value. For the year 2015-2016, the prediction wind energy will be more unstable than the
multi-year average status. The results can provide scientific reference for the 21st Maritime Silk Road construction,
development of remote islands and ports in the China seas.
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Table 2 Prediction precision of the wind energy of the Gwadar Port

i MR B AR GE AT (TS BRFE

. EqeanlE| AT BedElE| AR BedElE| E AN TS LI H AV
cc 0.6593" 0.8608" 0.6724" 0.7331° 0.6634" 0.7002" 0.6352° 0.8484"
Bias 5.7897 3.0560 1.7890 -0.2516 1.9375 -0.5617 0.1101 0.0955
MAE 33.4049 18.2077 9.9247 73124 9.6059 9.0033 0.2073 0.1494
NRMSE 0.3347 0.1811 0.2795 0.2318 0.3174 0.2856 0.2028 0.1458
RMSE 42.8393 23.1813 12.4186 10.0006 12.5472 11.7034 0.2452 0.1762
SI 0.3316 0.1811 0.2766 0.2617 0.3136 0.2768 0.1812 0.1225

s * 4RI RO T 99.99 M IR0, A A 101
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