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SITE SUMMARY 

Site #:                           7310 
Latitude (NAD27):        64˚ 33’ 50.2” N           
Longitude (NAD27):     165˚ 22’ 40.5” N           
Magnetic Declination:  13˚ 34’ E           
Tower Type:                Telephone pole 
Sensor Heights:          12 m  
Elevation:                    328 m (1076 ft) 
Monitor Start:               9/15/2005 4:00 
Monitor End:                3/14/2006 15:50 

Nome was built along the Bering Sea, on the south coast of the Seward 
Peninsula, facing Norton Sound. It lies 539 air miles northwest of Anchorage.  
Nome is located in the Cape Nome Recording District.   (source: Department of 
Community & Economic Development) 

 

WIND RESOURCE SUMMARY 

Annual Average Wind Speed (30m height):                            To be determined 
Average Wind Power Density (30m height):                           To be determined 
Wind Power Class (range = 1 to 7):                                        To be determined 
Rating (Poor, Marginal, Fair, Good, Excellent, Outstanding, Superb):      To be determined 
Prevailing Wind Direction:                                                       To be determined 
In September 2005, wind monitoring equipment was installed in Nome on Anvil 
Mountain.  The purpose of this monitoring effort is to evaluate the feasibility of 
utilizing utility-scale wind energy in the community.  The measured wind speed 
and direction data at the site was compared to long-term trends in the area and 
estimates were calculated for the potential energy production from various types of 
wind turbines.   
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INTRODUCTION 

Nome was built along the Bering Sea, on the south coast of the Seward Peninsula, facing Norton Sound. It lies 539 
air miles northwest of Anchorage.   
On initial review, the community of Nome at Anvil Mountain appears to be a “To be determined” candidate for wind 
power.  The wind resource map below shows that Nome is in close proximity to areas from a Class 4 to 7 wind 
resource.   Areas of Class 4 and higher are considered suitable for utility-scale wind power development. 

 

 Source: AWS Truewind 
Figure 1. Wind Resource Map of Alaska 

With support from the Alaska Energy Authority, a 12-meter tall meteorological tower was installed in the village of 
Nome at Anvil Mountain by V3Energy LLC and employees of the Alaska Village Electric Cooperative.  The purpose 
of this monitoring effort is to verify the wind resource in Nome and evaluate the feasibility of utilizing utility-scale 
wind energy in the community.  This report summarizes the wind resource data collected and the long-term energy 
production potential of the site.   
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SITE DESCRIPTION 
The photos below document the meteorological tower equipment that was installed in Nome at Anvil Mountain. 

       
Figure 2. Photos of the Met Tower Installation in Nome, AK 

The photos in Figure 3 illustrate the surrounding ground cover and any major obstructions, which could affect how 
the wind flows over the terrain from a particular direction.  As shown, the landscape surrounding the met tower site 
is free of obstructions and relatively flat, except for Toksook Peak with an elevation of 839 feet.  The city dump is 
located to the south of the met tower site. 
Photos to be added later 
  SW   W      NW   N 
Photos to be added later 
  NE   E   SE   S 
Figure 3. Views Taken from Met Tower Base 

Table 1 lists the types of sensors that were used, the channel of the data logger that each sensor was wired into, 
and where each sensor was mounted on the tower.     

Table 1. Summary of Sensors Installed on the Met Tower 

Ch # Sensor Type Height Offset Boom 
Orientation 

1 #40 Anemometer 12 m NRG Standard 300˚ True 
2 #40 Anemometer 12 m NRG Standard 160˚ True 

7 #200P Wind Vane 12 m 300˚ True 120˚ True 

9 #110S Temperature 1 m NRG Standard - 

To be added later 
Aerial view of equipment on tower 
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WIND DATA RESULTS FOR NIGHTMUTE MET TOWER SITE 
Table 2 summarizes the amount of data that was successfully retrieved from the data logger at the met tower site.  
There was minimal data loss during October due to icing of the sensors.  The software program Windographer 
(www.mistaya.ca) was used to fill the gaps.  Windographer uses statistical methods based on patterns in the data 
surrounding the gap, and is good for filling short gaps in data.   

Table 2. Data Recovery Rate for Met Tower Anemometers 
Month Data Recovery Rate Data Loss Due to Icing 

   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   

Wind Speed Measurements 
The table below summarizes the wind speed data collected at the Nightmute met tower site. 

Table 3. Summary of Nightmute Wind Speed Data, 30-meter Height 
  

Annual Average  

Highest Month  

Lowest Month  

Hour of Peak Wind  

Max 10-minute average  

Max gust  

(insert seasonal wind profile) (insert diurnal wind profile) 

 
The seasonal wind speed profile shows that the winter months are generally windier than the summer months.  The 
daily wind speed profile shows that wind speeds are typically greater in the afternoon and evening hours and 
calmer in the morning.  The data that makes up these graphs is listed in Table 4. 
Table 4. Estimated Long-Term Wind Speeds at Met Tower Site, 30m Height (m/s) 
 
(insert table of hourly and monthly average wind speeds) 
 
The estimated long-term average wind speed is 7.2 m/s (16.1 mph) at a height of 30 meters above ground level. 
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Wind Frequency Distribution 
A common method of displaying a year of wind data is a wind frequency distribution, which shows the percent of 
time that each wind speed occurs.  Figure 4 shows the measured wind frequency distribution as well as the best 
matched Weibull distribution, which is commonly used to approximate the wind speed frequency distribution.   
 
(insert wind frequency distribution graph)  (insert table of binned hours from Excel spreadsheet)   
 
Figure 4. Wind Speed Frequency Distribution of Met Tower Data, 30-meter height 

The cut-in wind speed of many wind turbines is 4 m/s and the cut-out wind speed is usually 25 m/s.  The frequency 
distribution shows that a large percentage of the wind in Nightmute is within this operational zone. 
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Wind Direction 
Wind power roses show the percent of total power that is available in the wind by direction.  The annual wind power 
rose for the Nightmute met tower site is shown below.   

 
(insert annual wind power rose from Windographer) 
 
Figure 5. Annual Wind Power Rose for Met Tower Site 

Monthly wind power roses for the Nightmute met tower site are shown below.  The predominant wind direction 
during the winter months is northeast, while the summer winds tend to come from the northwest. 

 

(Insert table of monthly wind power roses from Windographer) 
 
Figure 6. Monthly Wind Power Roses for Met Tower Site 
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Turbulence Intensity 
Turbulence intensity is the most basic measure of the turbulence of the wind.  Typically, a turbulence intensity of 
around 0.10 is desired for minimal wear on wind turbine components.  As shown in Figure 7, the turbulence 
intensity from all directions is low and unlikely to contribute to excessive wear of wind turbines.   

Dir Turbulence 
Intensity 

N  
NE  
E  

SE  
S  

SW  
W  

NW  
Ave  

(Insert TI by direction rose) (Insert TI vs wind speed graph) 

Figure 7. Turbulence Intensity Characteristics of Met Tower Site 

Figure 7 plots the average turbulence intensity versus wind speed for the met tower site as well as for Category A 
and B turbulence sites as defined by the International Electrotechnical Commission Standard 61400-1, 2nd Edition. 
Category A represents a higher turbulence model than Category B.  In this case, the met tower data is less 
turbulent than both categories across the whole range of wind speeds.          

Wind Shear 
Typically, wind speeds increase with height above ground level.  This vertical variation in wind speed is called wind 
shear and is influenced by surface roughness, surrounding terrain, and atmospheric stability.  The met tower is 
equipped with anemometers at 20 and 30-meter heights so the wind shear exponent can be calculated and used to 
adjust the wind resource data to heights other than those that were measured.  Results are summarized below.   

Month Wind Shear 
Jan  
Feb  
Mar  
Apr  
May  
Jun  
Jul  
Aug  
Sep  
Oct  
Nov  
Dec  
Ave  

(Insert shear by direction 
graph) (insert daily profile of shear) 

Figure 8. Wind Shear Characteristics of Met Tower Site 

As shown, the wind shear varies by month, direction of the wind, and time of day.  The average wind shear for the 
site is 0.14.  Typical values range from 0.05 to 0.25. 
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LONG-TERM REFERENCE STATION 
The year of data collected at the met tower site can be adjusted to account for inter-annual fluctuations in the wind 
resource based on long-term measurements at a nearby weather station.  The weather stations closest to 
Nightmute are the Mekoryuk Airport ASOS, located about 40 miles to the west, and the Bethel Airport AWOS, 
located about 400 miles to the east.  Hourly wind speed measurements from 1995-2005 for these stations were 
purchased from the National Climatic Data Center.  The hourly measurements from the met tower were not closely 
correlated with those from either weather station (correlation coefficient of less than 0.60).  However, at both 
weather stations the July 2004 through August 2005 data was within 1% of the long-term averages at those 
stations.  This suggests that the year of data that was collected at the Nightmute met tower is close to what could 
be expected over the long-term.  Therefore, only minor adjustments were made to the raw data to create a long-
term data set for the site. 
 
(Insert graph) 
 
Figure 9. Measured Versus Long-Term Wind Speeds in Nightmute 

Temperature 

The air temperature can affect wind power production in two primary ways: 1) colder temperatures lead to higher air 
densities and therefore more power production, and 2) some wind turbines shut down in very cold situations 
(usually around –25°C).  The monthly average temperatures for Nightmute are shown below, along with the long-
term measurements from the Mekoryuk weather station.  Typically, the temperature drops below -25°C during 0.6% 
of the time, or 55 hours per year. 

Month Measured (˚C) Long-Term (˚C) 
Jan   
Feb   
Mar   
Apr   
May   
Jun   
Jul   
Aug   
Sep   
Oct   
Nov   
Dec   

(insert graph of long-term vs met tower temps) 

Ave   



Alaska Energy Authority NOME (ANVIL MOUNTAIN), AK Wind Resource Assessment 

 
www.akenergyauthority.org/programwind.html Page 9 of 10 May 2006 

POTENTIAL POWER PRODUCTION FROM WIND TURBINES 
Various wind turbines, listed in Table 5, were used to calculate the potential energy production at the met tower site 
based on the long-term wind resource data set.  Although different wind turbines are offered with different tower 
heights, to be consistent it is assumed that any wind turbine rated at 100 kW or less would be mounted on a 30-
meter tall tower, while anything larger would be mounted on a 50-meter tower.  The wind resource was adjusted to 
these heights based on the measured wind shear at the site.  Also, since wind turbine power curves are based on a 
standard air density of 1.225 kg/m3, the wind speeds measured at the met tower site are adjusted to create 
standard wind speed values that can be compared to the standard power curves 

Results are shown in Table 5.  Among the results is the gross capacity factor, which is defined as the actual 
amount of energy produced divided by the maximum amount of energy that could be produced if the wind turbine 
were to operate at rated power for the entire year.  Inefficiencies such as transformer/line losses, turbine downtime, 
soiling of the blades, yaw losses, array losses, and extreme weather conditions can further reduce turbine output.  
The gross capacity factor is multiplied by 0.90 to account for these factors, resulting in the net capacity factor listed. 

CONCLUSION 
This report provides a summary of wind resource data collected from June 2004 through September 2005 in 
Nightmute, Alaska.  The data was compared to airport weather stations in the area and, based on regional trends, 
estimates were made to create a long-term dataset for the Nightmute met tower site.  Both the raw data and the 
processed data are available on the Alaska Energy Authority website.  

It is estimated that the long-term annual average wind speed at the site is 7.2 m/s at a height of 30 meters above 
ground level.  Taking the local air density and wind speed distribution into account, the average wind power density 
for the site is 610 W/m2.  This information means that Nightmute has a Class 6 wind resource, which is 
“outstanding” for wind power development.  The adjusted wind data set was used to make predictions as to the 
potential energy production from wind turbines at the site.  The net capacity factor for large scale wind turbines 
would range from 24 – 39%. 
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Table 5.  Power Production Analysis of Various Wind Turbine Models 

Wind Turbine 
Options 

  

N/A 

    

Manufacturer 
Information 

Bergey 
10 kW 

Fuhrlander 
FL30 
30 kW 

Vestas  
V15* 

65 kW 

Entegrity 
15/50 
65 kW 

Fuhrlander 
FL100 
100 kW 

Northern Power 
NW100 
100 kW 

Fuhrlander 
FL250 
250 kW 

Vestas  
V27* 

225 kW 

Vestas  
V47* 

660 kW 
Tower Height 30 meters 30 meters 30 meters 30 meters 50 meters 50 meters 50 meters 50 meters 50 meters 
Swept Area 38.5  m2 133 m2 177 m2 177 m2 348 m2 284 m2 684 m2 573 m2 1,735  m2 

Weight  
(nacelle & rotor) N/A 410 kg N/A 2,420 kg 2,380 kg 7,086 kg 4,050 kg N/A N/A 

 Gross Energy Production (kWh/year) 
Jan          
Feb          
Mar          
Apr          
May          
Jun          
July          
Aug          
Sep          
Oct          
Nov          
Dec          

Annual          
 Annual Average Capacity Factor 

Gross CF          
Net CF          

Notes: The sizes of Vestas turbines listed are no longer available new.  Remanufactured turbines are available from various suppliers. 
            Energy estimates are based on the wind resource measured at the met tower site, adjusted for long-term trends and local air density. 
 


