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Abstract There are many factors that can affect the representation of wind tower data. These factors should be completely
considered in order to obtain the reasonable fetch of wind tower data. Footprint function, usually applied to investigate the rep-
resentation of turbulent flux, is a function of the wind speed. stability, and overlying surface roughness length, etc. Footprint
function can be used to quantitatively characterize the representation of observational data at one spot. Thereby, it has been in-
troduced to study the representation of wind tower data collected at 44 wind towers on various overlying surfaces in 2010.
These wind towers are part of the national wind energy resource observation net. The stability parameter L, is calculated first
using the observed wind speeds and temperature at two levels (10 and 70 m) and data under the condition of neutral stratifica-
tion is determined based on L,. The roughness length is then calculated using the data that follow the logarithm wind profile in
the neutral stratification condition. The data in prevailing and sub-prevailing wind directions at 70 m under neutral stratification
condition is applied to investigate the applicability of two footprint functions (Schuepp and Hsieh functions) and the relationship
between the roughness length and the fetch of wind tower data. The fetches obtained by the two methods are close to each oth-
er. However, Schuepp method cannot be used in complex terrain area. The relationship between the fetch and the roughness
length can be described by a log-linear function. The distance at 90% of integral footprint function and the location at which the
overlying surface changes obviously are recommended as two critical parameters to determine the representative distance of wind
tower data in this study. However, trajectory experiments or numerical simulations are still needed for the determination of the
threshold value of footprint function.
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Table 2 Underlying surface roughness length and fetch for each wind tower

R Sc‘hAuepp I-‘Istieh R Sc\hgepp » I-‘Ifieh
g AW o) T Sk Tent AR w(m)  Jrkm Jk(m)

Tmax 290% Tmax 290% Tmax 290% Tmax Z90%
1 NW-N 0.0037 1936 36742 1880 35640 23 NE-E 0.00092 2240 42520 2170 41240
2 WNW-NW 0.0016 2119 40222 2060 39010 24 N-NNE 0.0047 1883 35749 1830 34670
3 NW-N 0.0056 1845 35022 1790 33970 25 N-NE 0.0038 1930 36632 1870 35530
4 SW-W 0.0011 2201 41778 2130 40520 26 S SSW 0.002 2070 39296 2010 38120
4 SE 0.00018 2597 49294 2520 47810 27  SW-WSW 0. 000065 2820 53523 2740 51920
5 SW-W 0.0011 2201 41778 2130 40520 28 SSW-WSW 0.000043 2910 55239 2820 53580
5 WNW-NNW  0.0023 2040 38716 1980 37550 29 WSW-WNW  0.0032 1967 37345 1910 36220
6 WNW-NNW  0.00089 2247 42657 2180 41380 30  NNE-ENE 1. 2395 680 12899 650 12290
7 W-WNW 118. 37 40 670 31 E-ESE 0.0127 1666 31626 1620 30670
8 WSW-WNW 0. 8056 769 14603 740 14000 31 W-WNW 0.0127 1666 31626 1620 30670
9 SW-W 0.5142 864 16402 830 15790 32  N-NNE 0.2236 1042 19785 1010 19130
9 SE 0.0014 2148 40777 2080 39550 33 NW-N 0.001 2222 42174 2160 40910
10 S-SSW 0.00012 2685 50977 2600 49450 33 WSW-W 0.0113 1692 32110 1640 31140
11 W-NW 0. 0073 1787 33922 1730 32900 34 NW-NNW 0.5769 840 15939 810 15330
12 WSW-WNW  0.0053 1857 35251 1800 34190 34  SSE-S 0.0017 2106 39971 2040 38770
13 WSW-WNW  0.0026 2013 38207 1950 37060 35  WNW-NW 0.00038 2433 46191 2360 44810
14 WNW-NNW  0.0013 2164 41084 2100 39850 36 E-ESE 0.0107 1703 32336 1650 31360
14 SSE 0.0115 1688 32037 1640 31070 36 W-WNW 0. 005 1870 35493 1810 34430
15 WNW-NNW  1.4108 653 12393 620 11780 37 WSW-w 0.0022 2049 38900 1990 37730
16 SSW 0.00018 2597 49294 2520 47810 38  WSW 0.0208 1558 29581 1510 28680
16 NW-NNW 0.00029 2492 47313 2420 45890 38 WNW-NW 0.00093 2238 42475 2170 41200
17 NNE-ENE 0. 002 2070 39296 2010 38120 39  WNW-NW  1.22E-05 3186 60470 3090 58660
18 NNE-NE 0.000059 2841 53925 2760 52310 40  NW-NNW 12.3787 242 4587 190 3660
19 NNE-NE 0.000011 3208 60900 3110 59070 41 NNW-N 3. 44E-05 2959 56165 2870 54480
19 SW 0.0227 1539 29218 1490 28330 41 WSW-W 0.0038 1930 36632 1870 35530
20 N-NE 0. 002 2070 39296 2010 38120 42 E-ESE 0. 2887 987 18742 950 18110
20 SSW 0.0011 2201 41778 2130 40520 42 NW-NNW 0.000098 2730 51818 2650 50260
21 N-NNE 0.0707 1292 24519 1250 23760 43 SE-SSE 0.0067 1806 34278 1750 33250
22 NNE-ENE 0.0054 1853 35173 1800 34120 44 WNW-NW 0.0028 1997 37899 1940 36760
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