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  Site Summary 

Wind Resource Summary 

Station ID: 2857 
Latitude: 55˚ 7’ 45.8” N 
Longitude: 162˚ 16’ 10.6” W 
Tower Type: 30 m NRG Tall Tower 
Sensor Heights: Speed: 30m and 20m Dir: 27m Temp: 2m 
Elevation: 145m 
Monitor Start: May 6, 2005 
Monitor End: June 14, 2006 
In August 2005, the Alaska Energy Authority, V3Energy, 
Aleutian/Pribilof Islands Association, and employees of the City of 
King Cove installed a 30-meter tall meteorological tower in King Cove. 
The purpose of this monitoring effort is to evaluate the feasibility of 
utilizing wind energy in the community. This report summarizes the 
wind resource data collected and the long-term energy production 
potential of the site. 

Annual Average Wind Speed (20m AGL): 7.387 m/s 
Annual Average Wind Speed (30m AGL sensor A): 7.595 m/s 
Annual Average Wind Speed (30m AGL sensor B): 7.548 m/s 
Predicted by Wind Resource Model (30m AGL): 6.229 m/s 
Annual Average Wind Speed (50m AGL calculated): 7.927 m/s – 
model under predicts 
Average Wind Power Density (30 m height):713 W/m2 

Average Wind Power Density (50m AGL calculated): 842 W/m2 

Wind Power Class (range= 1 to 7): 7 
Rating (Poor, Marginal, Fair, Good, Excellent, Outstanding, Superb): Superb 
Prevailing Wind Direction: Northwest – model predicts E/ESE 

 



 
 Introduction 

On initial review of the wind resource model, King Cove appears to be a “marginal” wind candidate. The wind 
resource map below indicates that the community lies in an area that experiences between Class 1 and Class 3 wind 
resources. Areas of Class 4 and higher are considered suitable for utility-scale wind power development. The site 
north of King Cove selected for measurement predicted wind classes between 3 and 7 out of the east. The actual 
winds measured were Class 7 out of the northwest. It has been observed that the more variable the terrain at a 
location, the more incorrect the wind resource map is. This exemplifies the need for met tower studies to verify the 
wind resource model. While a strong wind resource was found, turbulence at the met tower site is above desirable 
levels and that location is not recommended for wind energy development. Additional reconnaissance work should 
be conducted in the region to find a more suitable site. 

 



 

Site Description 

King Cove is located near the tip of the Alaska Peninsula on the south side, approximately 625 air miles southwest of 
Anchorage and 18 miles southeast of Cold Bay. The meteorological tower was placed at 55˚ 7’ 45.8” N, 162˚ 16’ 10.6” 
W approximately 1.5 miles north of the airport and 5 miles north of the city. Below is the location of the met tower 
on a topographical map and the following photograph shows the met tower site from the King Cove airstrip. 

Topographical Map of King Cove Area 

 



 
  

Met Tower Site from Airstrip 

Table 1 lists the data logger channels where each sensor is wired and the orientation that they are mounted on the 
tower. In August 2005, a bear chewed through the cables to the data logger. The damage was noted, but did not 
affect the data. The layout of the sensor booms on the tower is also shown below. 

Table 1 Data Logger Channels 

Ch # Sensor Type Height Offset Boom Orientation 

1 #40 Anemometer 30m NRG Standard 225° True 

2 #40 Anemometer 30m NRG Standard 110° True 

3 #40 Anemometer 20m NRG Standard 130° True 

7 #200P Wind Vane 27m 315° True 135° True 

9 #110S Temperature 2m NRG Standard - 

 

Layout of Sensor Booms 

Site Description- continued  

 



 
  Site Description- continued  

The photos below illustrate the surrounding ground cover and any major obstructions, which could have an effect on 
how the wind flows over the terrain from a particular direction. As shown, the landscape surrounding the met tower 
site is free of obstructions. 

North West of Tower Base 

South West of Tower Base South of Tower Base South East of Tower Base 

East of Tower Base West of Tower Base 

North East of Tower Base North of Tower Base 

 



 
  Raw Wind Data Recovery  

Data Coverage Report 

Wind data for King Cove was measured from 
May 5th, 2005 to June 3, 2006. The data 
coverage report created by Windographer 
shows that a full 13 months of data was 
collected with no loss of data.  

Data Summary  

 



 

Probability Distribution Function of the Speed 20m 
 

The wind speed summary and probability distribution function chart show the distribution of the raw data for each 
anemometer. At initial review the data for the 30 meter anemometers show higher frequencies of zero wind speeds. 
This indicates that there are areas in the data set that need to be filtered for icing conditions or other areas of 
invalid/questionable data.  

Raw Wind Data Recovery - Continued 

 



 
  

Probability Distribution Function of the Speed 30m B anemometer 
Probability Distribution Function of the Speed 30m A anemometer 

Raw Wind Data Recovery - Continued 

 



 

 
 

  

Wind Speed Data – Flagging Data 

 

Once the data set was filtered for invalid data points and icing occurrences, the high number of zero wind 
occurrences was reduced. Invalid data was indicated as temperatures that were impractical for King Cove. Rules 
were created to flag icing events. These rules included flagging the anemometer data anytime the temperature 
was below 4° C, the standard deviation of the anemometer was equal to zero and the speed was less than 0.5 m/s. 
Data was also marked as questionable when the speed for the 20m anemometer recorded values higher than the 
30m anemometers, but these data values were not excluded in our analyses. After the icing rules were applied it 
was found that icing was flagged on the 30m A sensor 1.75%, 30m A 1.41%, and 20m 0.39% of the time it was 
recording data. The wind speed summary and the probability distribution functions for all three anemometers 
after the data was filtered can be found below. 

Probability Distribution Function of the Speed 20m anemometer 

Probability Distribution Function of the Speed 30m A anemometer Probability Distribution Function of the Speed 30m B anemometer 

 



 

Sample of the data that was flagged for icing conditions with temperature data. 

Sample of the data that was flagged as questionable with temperature data. The purple flags 
are when temperature is above 4° C and the green flags are when temperatures are above 4°C. 

Wind Speed Data – Flagging Data Continued 

 



 

Wind Speed Data – Synthesized Data 

After the data was flagged for icing, it was deleted and synthesized to fill in the gaps. The resulting summary and 
probability distribution functions can be found below. The resulting mean wind speeds of each anemometer are 
higher than that of the flagged data. The synthesized data was not used in the analysis unless otherwise indicated.  

Sample of the synthesized data 

 



 
  

Probability Distribution Function of the 30m A anemometer 

Probability Distribution Function of the 30m B anemometer 

Probability Distribution Function of the 20m anemometer 

Wind Speed Data – Synthesized Data 

 



 
 
 
 
 
 
 
  
  

The filtered data produced a power density at 50m of 842 W/m2. At this density the wind power class is a low class 
7 or superb winds. Windographer calculated a power law exponent of 0.0607 and a surface roughness of 
0.0000017m. The wind shear is low when compared to a typical power law exponent value of 0.14. From this wind 
shear value, the mean wind speed for heights that were not measured can be estimated. The mean wind speed for 
heights up to 100m can be found below.  

Wind Speed Data – Analysis 

 



 
 

 

 

 
 
 

 

The monthly wind speed profile follows the common pattern of wind speeds that are higher in the 
winter months than the summer months. The diurnal wind speed profile indicates that King Cove 
experiences average wind speeds around 7 m/s in the morning which increase to speeds of 8 m/s at 
6pm. This diurnal pattern is true up to 40m. At heights of 50m and higher the pattern may be inverted 
with stronger winds at nighttime. The wind shear analysis by month reveals instances in July and 
September when the calculated surface roughness is zero. The month with the highest roughness is in 
January which is also the month that has the highest mean wind speeds and power law exponent.  

 

Wind Speed Data – Analysis Continued 

 



 
  

The monthly statistics boxplots for each 
anemometer indicate the mean, daily high, daily 
low, maximum, and minimum wind speeds for 
each month. While the monthly values differ for 
each anemometer, February had the highest 
recorded wind speed of approximately 37 m/s. 
October had the second highest recorded wind 
event of approximately 33 m/s,  however 
January had the highest recorded mean wind 
speeds of approximately 10 m/s. 

Wind Speed Data – Analysis Continued 

 



 
 

 

 

 
 

 
  

Wind Direction and Energy Production 

The wind energy rose shows the proportion of 
energy generated by the wind from each 
direction. The annual wind energy rose shows 
that most wind power available is generated 
from the northwest. Almost 50% of the total 
wind energy is generated from 330°. 

A wind frequency rose shows the percent of the 
time that the wind blows from each direction, 
while the wind power roses show the percent of 
total power that is available in the wind from 
each direction. The annual wind direction rose 
shows that the primary winds are in the 
northwest and west directions.  

 



 
 

 

 

 

The monthly wind energy charts show that for the majority of the year most of the wind energy is generated 
from 330°. June and August show more varied wind directions than the other months, however the primary 
direction is still from 330°. September and December also show a greater variation with primary winds coming 
from 315° and 60° respectively. 

Wind Direction and Energy Production Continued 

 



 
 
 
  
  

 Extreme Winds 

The 50 year wind extreme (Vref) was calculated using the 10 minute mean wind speed. Three different algorithms 
were used to calculate the Vref, the Periodic Maxima (using 1 month maximums), the Method of independent 
Storms, and the European Wind Turbine Standards II (EWTS II) algorithm. The resulting Vref for each algorithm can 
be found in the table below. This would require an IEC Class I wind turbine. It is important to note that extreme 
winds are best calculated using multiple years’ worth of data. Continued monitoring of wind sites is recommended 
to calculate more accurate extreme winds. 

Temperature  

Temperature was measured over the entire monitoring period. A box plot of the monthly averages with each month’s 
maximum and minimum can be found below. The mean for the 13 months of observation was 5.78°C (42.4°F). The mean air 
pressure is 99.56 kPa and the mean air density is 1.244 kg/m3, which is 1.05% denser than the standard of 1.225 kg/m3.  

 



 
   Wind Turbulence 

Analysis of the turbulence intensity (TI) indicated 
that the met tower was in a location that exceeds 
IEC standard 61200-1 3rd ed. (IEC3) turbulence 
category A. It would be difficult to find a 
manufacturer that would allow their turbine to be 
sited here; AEA does not recommend development 
of this site. 

 

30m Turbulence Intensity by Month 

30m Turbulence Intensity and Wind Speed 20m Turbulence Intensity and Wind Speed 

 



 
 
 
 
 
 
 

  

Estimated Turbine Outputs 

Five wind turbines were used in the comparison of the estimated wind turbine output. The wind turbines were 
selected because of their previous success in Alaska. In order to calculate the outputs at the individual turbine 
hub heights, Windographer used synthesized wind speed data calculated from the wind shear value for each 
time step in the data set. The resulting outputs can be found below. The power curves for each of the 5 
compared turbines can also be found below. The net capacity factor assumes total turbine losses of availability, 
icing, array effects and other factors to be 18 percent. Thus, the net CF is 82% of the gross CF. 

 

 



 

The net capacity factor graph shows the estimated monthly capacity factor of each of the 5 compared turbines. 

 

Estimated Turbine Outputs Continued 

 



 
  Estimated Turbine Outputs Continued 

The output for the five turbines was estimated again using the synthesized data. This allows for a comparison 
between the outputs with icing and without icing. The same turbines and conditions were used in each 
estimate. It can be noted that the net capacity factors for the synthesized data is slightly higher than the net 
capacity factors of the flagged data. While the percentage of time a zero power is lower for the synthesized 
data than that of the flagged data. 

 

 



 
 

 

 

Summary 

The met tower in King Cove, Alaska measured average wind speeds of 7.595 m/s at a 30 meter height. The winds 
measured at this site generated a wind power density of 842 W/m2 at 50 meters, making this site a wind class 7. 
The extreme winds calculated would require an IEC Class 1 turbine. Low levels of icing were observed on the 
instrumentation at this site. However, the location experiences turbulence higher than an IEC Class A. AEA does 
not recommend building at this location. 

The 13 month study revealed a wind class that was higher than predicted with the wind resource map. Because the 
wind class is so high at the tower location King Cove, AEA recommends additional reconnaissance work using 
multiple 10-meter meteorological towers to find the optimal site for a wind turbine and to further verify the wind 
resource model. 

 


