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RATIONALE 

• Increasing energy demand (≈5% annually) 

• Heavy reliance on fossil fuels 

• Impact on environment, sustainability and 

climate change 

• Urgent need for development of local 

renewable energy sources – WIND ENERGY 



WIND ENERGY 
• Clean and free source of energy 

• Better wind capture with well-matured 
technologies 

• Occupy relatively less space than the 
average power station 

• Allows the production of energy in 
remote locations 

WIND RESOURCE ASSESSMENT IS REQUIRED TO QUANTIFY 
AMOUNT OF POWER AVAILABLE LOCALLY 



WIND RESOURCE MAP - AMERICA 

NREL, USA 



OFFSHORE WIND RESOURCE MAP - UK 

DTI, UK (2004) 



OFFSHORE WIND RESOURCE MAP - CHINA 

Lixuan Hong et al. (2012) 



METHODLOGY FOR WIND RESOURCE 
ASSESSMENT - Onshore 

• Wind speed data available through MMS as well 
as anemometers installed by MRC at different 
locations 

 
• Mathematical model developed based on wind 

speed data collected at Bigara from January-
December 2008 

 
• Allows the conversion of wind speed collected at 

10m height to wind power density at any hub 
height 



• Offshore wind data downloaded from 2 
satellite sources 
 

• Ocean wind data for November 2004 – 
October 2009 
 

• 0.25o interval along: 

 Longitudes:  57.00 E to 58.00 E 

 Latitudes:  19.75 S to 20.75 S 

 

METHODOLOGY FOR WIND RESOURCE 
ASSESSMENT - Offshore 



SATELLITE WIND SPEED DATA POINTS 



SATELLITE SOURCE 1 SEAWIND DATA 



SATELLITE SOURCE 2 SEAWIND DATA 

Fortran Code 

Output 



WEIBULL ANALYSIS 

WindPower Program 



MATHEMATICAL MODEL 
A1 80m

10 m

80 m

0.0002 m

Month Year

Wind speed at 

height href 

(m/s)

Wind speed at 

height h 

(m/s)

Mean Min Max

1 January 2005 6.027 7.185
January

9.465980053 7.185322642 11.14696644

Speed range 

(m/s)
Mean speed Band Frequency Relative Frequency C.R.Frequency 1-CRF LN(speed)

LN(LN(1.0/(1-

CRF)))

weibull fit 

(pdf) X
(Y-Z)^2 (X-Y)^2 vf vX

2 January 2006 8.101 9.658 February 9.089963667 7.917326641 10.39111866 0.0<V<=1.0 0.5 0 0 0 1 -0.693147181 4.40303E-10 89.26766746 1.93866E-19 0 2.20151E-10

3 January 2007 9.350 11.147 March 8.790962685 7.626432544 10.06803546 1.0<V<=2.0 1.5 0 0 0 1 0.405465108 1.28916E-06 89.26766746 1.66192E-12 0 1.93373E-06

4 January 2008 7.964 9.495 April 9.07994928 7.755188948 11.00748033 2.0<V<=3.0 2.5 0 0 0 1 0.916290732 5.27418E-05 89.26766746 2.78169E-09 0 0.000131854

5 January 2009 8.258 9.845 May 10.54658009 9.367028372 11.80267034 3.0<V<=4.0 3.5 0 0 0 1 1.252762968 0.000607788 89.26766746 3.69407E-07 0 0.002127259

6 February 2005 7.275 8.673 June 11.17915554 10.2468638 11.92188924 4.0<V<=5.0 4.5 0 0 0 1 1.504077397 0.003766757 89.26766746 1.41885E-05 0 0.016950408

7 February 2006 8.716 10.391 July 10.45120498 9.504130099 11.38540422 5.0<V<=6.0 5.5 0 0 0 1 1.704748092 0.016046038 89.26766746 0.000257475 0 0.088253207

8 February 2007 6.641 7.917 August 10.10093987 9.339608027 11.14696644 6.0<V<=7.0 6.5 2 0.033333333 0.033333333 0.966666667 1.871802177 -3.384294493 0.0523034 88.63890145 0.000359863 13 0.339972099

9 February 2008 8.427 10.047 September 9.406609045 8.259484862 10.02511666 7.0<V<=8.0 7.5 8 0.133333333 0.166666667 0.833333333 2.014903021 -1.701983355 0.134233872 86.76593675 8.10969E-07 60 1.006754037

10 February 2009 7.064 8.422 October 8.005071746 6.973113014 8.660060341 8.0<V<=9.0 8.5 11 0.183333333 0.35 0.65 2.140066163 -0.842150991 0.258477501 85.8369544 0.005646646 93.5 2.197058755

11 March 2005 6.859 8.177 November 8.462395417 7.326000935 9.722300672 9.0<V<=10.0 9.5 18 0.3 0.65 0.35 2.251291799 0.048620745 0.32005634 83.68877336 0.000402257 171 3.040535235

12 March 2006 7.155 8.530 December 8.799069569 6.03605252 11.93381112 10.0<V<=11.0 10.5 12 0.2 0.85 0.15 2.351375257 0.640336939 0.185523914 85.52840473 0.000209557 126 1.948001102

13 March 2007 8.445 10.068 YEARLY MEAN 9.448156829 11.0<V<=12.0 11.5 9 0.15 1 0 2.442347035 0.028478326 86.45572041 0.014767517 103.5 0.327500752

14 March 2008 6.397 7.626 12.0<V<=13.0 12.5 0 0 1 0 2.525728644 0.000447805 89.26766746 2.00529E-07 0 0.005597556

15 March 2009 8.013 9.553 13.0<V<=14.0 13.5 0 0 1 0 2.602689685 1.60112E-07 89.26766746 2.56357E-14 0 2.16151E-06

16 April 2005 9.233 11.007 14.0<V<=15.0 14.5 0 0 1 0 2.674148649 1.31302E-13 89.26766746 1.72402E-26 0 1.90388E-12

17 April 2006 6.505 7.755 15.0<V<=16.0 15.5 0 0 1 0 2.740840024 8.36074E-24 89.26766746 6.9902E-47 0 1.29592E-22

18 April 2007 7.652 9.123 16.0<V<=17.0 16.5 0 0 1 0 2.803360381 3.19358E-40 89.26766746 1.01989E-79 0 5.2694E-39

19 April 2008 7.668 9.142 17.0<V<=18.0 17.5 0 0 1 0 2.862200881 7.95929E-66 89.26766746 6.335E-131 0 1.39288E-64

20 April 2009 7.023 8.373 18.0<V<=19.0 18.5 0 0 1 0 2.917770732 1.0923E-104 89.26766746 1.193E-208 0 2.0207E-103

21 May 2005 8.797 10.488 19.0<V<=20.0 19.5 0 0 1 0 2.970414466 2.6148E-162 89.26766746 0 0 5.0988E-161

22 May 2006 9.121 10.874 SUM 60 1 1766.66204 0.02165889 567 8.97288636
23 May 2007 8.557 10.202

24 May 2008 9.900 11.803

25 May 2009 7.857 9.367

26 June 2005 9.190 10.956

27 June 2006 10.000 11.922

28 June 2007 8.595 10.247

29 June 2008 9.500 11.326

30 June 2009 9.600 11.445

31 July 2005 9.550 11.385

32 July 2006 8.924 10.639

33 July 2007 8.207 9.784

34 July 2008 7.972 9.504

35 July 2009 9.179 10.943

36 August 2005 9.350 11.147

37 August 2006 8.192 9.766

38 August 2007 8.628 10.286

39 August 2008 7.834 9.340

40 August 2009 8.359 9.966

41 September 2005 7.752 9.242

42 September 2006 8.409 10.025

43 September 2007 8.291 9.884

44 September 2008 8.071 9.622

45 September 2009 6.928 8.259

46 October 2005 7.117 8.485

47 October 2006 6.690 7.976

48 October 2007 6.653 7.932

49 October 2008 5.849 6.973

50 October 2009 7.264 8.660

51 November 2004 7.405 8.828

52 November 2005 6.212 7.406

53 November 2006 8.155 9.722

54 November 2007 7.574 9.030

55 November 2008 6.145 7.326

56 December 2004 7.070 8.429

57 December 2005 8.000 9.538

58 December 2006 6.760 8.059

59 December 2007 10.010 11.934

60 December 2008 5.063 6.036

After inserting required coordinate and 

height, update worksheet by pressing 

"Ctrl+e"

WIND POWER DENSITY @ height, h =

WPD (Vmeandata)

WPD (Vmeanweibull)

WPD(weibullparams)

516.59164 W/m2

442.49823 W/m2

718.70027 W/m2

ERROR ANALYSIS
R^2 = 

RMSE = 0.03291

0.99999

8.97295 m/s

V(Emax) 9.76576 m/s

Weibull Standard Deviation

sigma(weibull) 1.29126

V(most probable) 9.36580 m/s

gamma(A) Excel

Gamma (A) Stirling Careful

0.50000

1.77245

1.55238

FREQUENCIES EVALUATION

ALPHA [k]

C

BETA [c]

8.26556

-18.61955

9.51306

GAMMA FUNCTION

VMEAN

Weibull mean speed

A

WIND POWER DENSITY ANALYSIS SHEET

V(meandata)

STDEV 

N

9.44816 m/s

1.35175

60.00000

Coordinate (User Input)

Height, href

Height, h (User Input)

Surface roughness, zo
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Cummulative Relative Frequency
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y = 8.2656x - 18.62
R² = 0.9832
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Longitude 57.00 E 57.25 E 57.50 E 57.75 E 58.00 E Longitude 57.00 E 57.25 E 57.50 E 57.75 E 58.00 E

Latitude  A B C D E Latitude  A B C D E

19.75 S 1 259.657 270.545 282.681 293.128 308.590 19.75 S 1 354.565 371.693 381.905 404.858 413.509

20.00 S 2 257.372 272.674 289.746 308.590 313.494 20.00 S 2 340.901 358.710 375.938 420.846 421.611

20.25 S 3 246.525 279.533 304.018 339.410 342.480 20.25 S 3 342.659 366.545 381.053 456.234 440.947

20.50 S 4 251.020 284.263 308.380 339.517 340.692 20.50 S 4 344.791 376.226 396.777 436.036 434.538

20.75 S 5 265.054 277.577 287.281 302.471 309.144 20.75 S 5 365.805 376.226 404.573 407.176 403.388

Longitude 57.00 E 57.25 E 57.50 E 57.75 E 58.00 E Longitude 57.00 E 57.25 E 57.50 E 57.75 E 58.00 E

Latitude  A B C D E Latitude  A B C D E

19.75 S 1 393.943 407.988 429.813 462.927 465.829 19.75 S 1 442.498 473.371 495.551 515.574 522.690

20.00 S 2 392.741 406.864 433.272 487.320 487.320 20.00 S 2 458.301 467.417 500.606 524.400 539.237

20.25 S 3 391.976 412.660 427.628 533.020 532.419 20.25 S 3 462.001 475.254 510.847 570.753 569.039

20.50 S 4 402.126 430.775 477.191 499.630 503.536 20.50 S 4 475.254 485.738 521.429 570.129 558.399

20.75 S 5 404.863 436.595 453.929 455.419 474.655 20.75 S 5 475.815 506.190 534.517 542.900 536.577

Longitude 57.00 E 57.25 E 57.50 E 57.75 E 58.00 E Longitude 57.00 E 57.25 E 57.50 E 57.75 E 58.00 E

Latitude  A B C D E Latitude  A B C D E

19.75 S 1 477.372 491.118 512.704 526.586 532.448 19.75 S 1 489.698 503.848 522.404 534.149 545.699

20.00 S 2 466.844 491.380 508.944 536.090 556.144 20.00 S 2 485.730 497.699 515.833 559.234 569.999

20.25 S 3 470.126 484.433 510.847 618.645 589.855 20.25 S 3 478.779 489.427 529.520 623.808 597.400

20.50 S 4 478.154 491.874 533.204 586.145 582.106 20.50 S 4 485.793 519.498 543.259 576.654 618.520

20.75 S 5 482.943 512.890 546.450 553.739 555.111 20.75 S 5 502.359 515.322 561.404 576.893 564.362

Height h = 90m Height h = 100m

Height h = 10m Height h = 30m

Height h = 50m Height h = 80m

WIND POWER DENSITY  
NUMERICAL MAP 

Longitude 57.00 E 57.25 E 57.50 E 57.75 E 58.00 E

Latitude  A B C D E

19.75 S 1 442.498 473.371 495.551 515.574 522.690

20.00 S 2 458.301 467.417 500.606 524.400 539.237

20.25 S 3 462.001 475.254 510.847 570.753 569.039

20.50 S 4 475.254 485.738 521.429 570.129 558.399

20.75 S 5 475.815 506.190 534.517 542.900 536.577

Height h = 80m



WIND POWER DENSITY  
EXTENDED NUMERICAL MAP 

0.25o interval along: 

 Longitudes:  56.00 E to 58.50 E 

 Latitudes: 18.00 S to 22.00 S 

Longitude 56.00 E 56.25 E 56.50 E 56.75 E 57.00 E 57.25E 57.50 E 57.75 E 58.00 E 58.25 E 58.50 E

Latitude  A B C D E F G H I J K

18.00 S 17 416.961 422.397 426.105 438.961 444.662 448.334 458.568 458.049 463.296 473.520 482.346

18.25 S 16 408.907 417.059 429.324 440.445 438.961 455.855 458.305 457.430 456.241 487.710 499.681

18.50 S 15 407.725 410.672 412.589 424.559 435.396 447.803 458.305 459.639 464.868 476.924 485.715

18.75 S 14 405.031 411.807 417.437 419.118 431.081 441.053 446.145 457.180 466.071 485.854 476.869

19.00 S 13 409.222 406.874 411.913 419.972 429.341 440.800 432.645 434.519 440.863 459.639 460.523

19.25 S 12 389.804 401.939 400.241 416.201 421.543 423.445 440.899 442.561 450.060 453.070 461.902

19.50 S 11 386.285 387.221 390.439 404.252 417.908 420.493 415.700 444.527 444.830 457.598 453.731

19.75 S 10 398.343 389.833 387.013 384.336 408.661 408.585 414.182 438.079 446.395 442.564 436.031

20.00 S 9 400.338 385.189 376.212 361.540 358.109 355.967 388.048 No data 433.382 430.362 437.207

20.25 S 8 393.664 386.419 387.802 384.243 387.256 384.585 No data No data 410.156 424.138 428.020

20.50 S 7 379.082 364.321 378.082 390.446 401.269 405.453 424.405 419.984 408.236 411.996 422.113

20.75 S 6 360.966 346.925 357.478 378.271 394.862 406.325 417.524 413.704 422.471 416.885 422.918

21.00 S 5 No data 344.024 341.298 378.891 381.968 387.370 406.317 417.456 421.566 405.321 424.269

21.25 S 4 402.707 352.039 352.263 366.555 377.828 392.728 395.817 397.204 413.028 414.781 420.768

21.50 S 3 416.370 383.368 371.006 380.827 383.539 388.867 400.452 414.790 417.212 415.680 416.171

21.75 S 2 412.917 405.668 387.620 376.855 379.974 385.915 400.465 404.717 401.496 403.032 409.649

22.00 S 1 401.684 393.762 383.368 369.395 381.475 381.483 388.442 403.544 402.527 405.599 412.581

Height h = 80m

WIND POWER DENSITY MAP [W/m2]



WAY FORWARD 

• Model validation 

 

• Data mapping - GIS 

By December 2012 



THANK YOU 

Mauritius Research Council 
Level 6, Ebène Heights, 34 Cybercity, Ebène, Mauritius 

Tel: (230) 465 1235 
Fax: (230) 465 1239 

Email: mrc@intnet.mu 
Website: http://www.mrc.org.mu 

mailto:mrc@intnet.mu

