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Introduction.  

Belgium is often known for the cuisine; the chocolate, the waffles and the beer.  It 

is seldom thought of as a diverse source of agricultural crops or as a major player in the 

organics and sustainability movement, but it is.  Belgium is a smaller country compared 

to its neighbors, Germany and France, and though not an impressive amount of their land 

is dedicated to agriculture, and due to the location, Belgium is able grow a diverse array 

of crops. 

Belgium resides in Western Europe, bordering the North Sea and lying between 

the Netherlands and France, also sharing a border with Germany and Luxembourg.  

Belgium holds the geographic coordinates of 50 50 N, 4 00 E.  The total area of the 

country is 3052800 hectares, which is comparable to the size of Maryland (CIA).  
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Map of Belgium. (Greenwich Mean Time) 

 

In 2009, the Belgian population increased at a rate of 0.094%.  The population of 

those between the ages of 0-14 years of age is 16.1%, 66.3% are 15-64 years of age, 

17.6% are age 65 years or over.  The average life expectancy is 79.22 years of age.  The 

two largest ethnic groups in Belgium consist of 58% Fleming also known as Flemish who 

predominantly speak Dutch, as well as 31% Walloon who are predominantly French 

speaking.  There is also a small percentage of those in Belgium who speak German.  

Approximately 2% of the labor force is comprised of agricultural labor the rest comprises 

the service industry and the manufacturing industry (CIA). 

The climate in Belgium is temperate with mild winters and cool summers, known 

for rains and humidity (CIA).  The terrain of Belgium consists of flat coastal plains 

towards the northwest, rolling hills in the central region of the country, and in the 

southeastern region there are the Ardennes Mountains and densely forested areas (CIA). 

Under these three terrains exist very different soils.  Belgium‟s subsoil consists of soils 

from nearly all geologic eras (Diplomatie Belgium).  Only 0.69% of the land is used for 
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permanent agricultural crops, but 27.42% of Belgian land is arable (CIA), which means 

that 27.42% of the land is fit for cultivation (The Heritage Dictionary). 

The current trend of agriculture in Belgium, like many countries, is large 

corporate farming.  Over the last three decades the number of small family farms have 

decreased by 80%.  This large farm takeover is likely due to the increase in technology 

over the years and its creation of better-cost effectiveness.  This increase in new 

technology and crop research has expanded the output of agricultural crops for Belgium; 

these two things compiled have increased crop production by 9% from 1995 to 1999 

(Encyclopedia of Nations).     

The main crops that Belgium produces are barley, sugar beets and potatoes.  In 

1999, the country produced 6.15 million metric tons of sugar beets, 2.7 million metric 

tons of potatoes, and 1.63 million tons of wheat4.  Agriculture in Belgium consists of 

35% crop production and 65% is in livestock production (Encyclopedia of Nations). 

Sustainability. 

Belgium‟s federal government defines sustainable development the same way that 

the Brundtland Commission did when it was formed over twenty years ago, “Sustainable 

development is development that meets the needs of the present without compromising 

the ability of future generations to meet their own needs” (Belgian Federal Public 

Service).  Legislation was pioneered for the organic industry in Belgium by a group of 

people who organized by themselves: they wrote and created standards for organic 

farming.  They developed a label „Biogarantie‟ that organized inspections and 

certifications (Tas).  Biogarantie uses the definition, “Organic is food products produced 

in simply the most natural way possible.  Farmers work with nature not against it.  At all 
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stages, the organic product is synonymous with compliance: the farmer, nature, animals 

and our health” (Belgium: Department of Agriculture).  The use of the word “biologisch” 

or “biologique” has been protected legally in Belgium since 1991 (Tas).  Unless the legal 

standards have been met one cannot use the words on food products, and can only be 

certified or authorized by either European regulation or Belgian regulation (Tas).  

„Biogarantie‟ has a variety of regulations that must be met in order to be considered and 

certified organic. 

 

 

Historical Production Practices. 

Crop rotation is spoken of often in agriculture, especially in sustainability, and 

even in 1904, there was an understanding of the importance of rotating crops to lessen 

soil loss.  Many farmers of the day followed a regimen of crop succession that would go 

as follows:  “First year: wheat; Second year: rye followed by turnips; Third year: potatoes 

or flax followed by carrots, beets or chicory; Fourth year: barley or meslin followed by 

turnips; Fifth year: oats; Sixth year: clover.” (Belgium, Department of Agriculture).  

Though these practices were commonplace in Belgium, it is well known that this crop 

rotation implementation was most common in what is known as the region of Flanders, a 

primarily Dutch-speaking region (Belgium, Department of Agriculture).   

The region of Flanders in 1904 was known for the care given to the soil.  The soil 

in the region was heavily manured; dung being the most highly applied form of manure.  

Besides dung, there are chemical manures that were applied such as lime to potatoes, 
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which was a common practice and could possibly, even today be considered an organic 

practice by the people of Belgium (Belgium, Department of Agriculture).   

Another practice that could be considered sustainable that had been used in the 

1900s was using ashes from wood as a fertilizer for clover (Belgium, Department of 

Agriculture). Currently, for the use of wood ashes to be considered a sustainable practice, 

there are dependent factors such as the source of the wood and whether it had been 

treated or not.  Another common procedure on the farms of Belgium in the 1900‟s was to 

till.  It was said that the primary reason for the success of agriculture in Belgium is due to 

the well-tilled land: “It is by numerous tillage‟s of the land that the Flemish farmer has 

obtained such remarkable crops.” (Belgium, Department of Agriculture).  Though 

frequent tilling is common among the larger, more corporate farms of Belgium as well as 

many of the smaller farms, it is likely that they are less apt to till their farms as feverishly 

has many Belgian farmers had in the past.  Current Belgian farmers will use tilling to turn 

under old crops and also for weed control.  Belgian farmers now know that tilling too 

much can be detrimental to their fields. 

Horticulture has been an important aspect of production since the 1830s.  In the 

early 1900s the area known for horticulture and ornamental plants is now called Ghent, 

but at the time, is was more widely known as Ville de Flore.  Pre-1900s Ghent 

horticulturists cultivated several types of ornamental plants, in the early 1900s 

horticulturists started to specialize and limited the species they grew.  At the time of 

specialization, the most widely cultivated plant was the Azalea indica; the area was 

known for producing more than a million of these plants each year (Herregods).  Another 
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major horticultural crop produced by Belgium in the early 1900s were palm trees, 

especially Kentia.  

Current Production Statistics. 

The highest produced crops in Belgium in 1999 consisted of 6.15 million metric 

tons of sugar beets (Beta vulgaris)as well as 2.7 million metric tons of potatoes (Solanum 

tuberosum) (Encyclopedia of Nations).  These two crops continued to be the top produced 

in 2007.     

Belgium‟s leading fruit crops are apples, producing 347,900 metric tons in 

2007(Table 4), followed by pears with 280,300 metric tons being produced that same 

year (BioForum, Food and Agriculture Organization of the United Nations).  Fruit crops 

of minor importance include: stone fruits such as cherries and plums, as well as cane 

fruits such as raspberries, blueberries, currants, and blackberries (Herregods). 

Belgium‟s highest produced crop is sugar beets. Due to the large quantity of sugar 

beets produced in the country, Belgium is self-sufficient in sugar (Encyclopedia of 

Nations).  Belgium, in the year 2007, produced 5,746,892 metric tons of sugar beets 

(Table 4).  The second highest agricultural crop produced in Belgium is the potato.  

Belgium is seventh in the export of potatoes to the United States and in 2007, produced 

3,189,817 metric tons (Table 4). 

In 1995, greenhouse production for four major vegetable crops totaled 1116.56 

hectares (Table 5).  The vegetables in greenhouse production included lettuce (Latuca 

sativa), sweet pepper (Capsicum annuum), cucumber (Cucumis sativus) and tomatoes 

(Lycopersicon esculentum) (Herregods). 
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Tomatoes in Belgium are one of the top ten largest produced crops.  In recent 

years, Belgium has had a harder time than other European countries keeping up 

competitively, especially with Spain finding more economically efficient ways to 

produce tomatoes.  Belgium has started producing tomatoes in greenhouses, which has 

allowed them to keep up somewhat competitively in the world market (Taragola).   

Greenhouses used in commercial production in Belgium are often top of the line, 

computer controlled structures.  The computer controls in these greenhouses regulate 

ventilation, heat, CO2 supplies, water and nutrients.  Greenhouses can aid in creating a 

more economically sustainable business in comparison to using only field production. As 

for greenhouses being sustainable though, it‟s a little questionable.   

Nearly all of the vegetable production in Belgium is done in greenhouses. Those 

producing vegetables have been able to reduce pollution by using hydroponics systems. 

Though the spreading of fungal diseases can be common in hydroponic systems, the 

water is disinfected prior to being recycled through the system (Herregods). Irrigation 

must also be put in place, which does not allow the use of rainwater.  Many fungal 

diseases can be prevented using the irrigation and spacing often found in greenhouses 

which then allows growers to use less fungicides. This system of hydroponics can be 

considered a more sustainable practice then a field system due to the reuse of water, but 

this is still a greenhouse system, which at this time still requires petroleum, a non-

renewable resource. Greenhouses are often built using petroleum products, this includes 

fixed and variable components such as glazing materials and heating.  

 Belgium is the leader of packaging recycling and recovery within the European 

Union; many attribute this to the European Commission being settled in Belgium. A 
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major political issue in Belgium that the government and the people have put significant 

work into is an effort towards more sustainable packaging of agricultural crops.  An 

organization called FOST Plus was founded in 1994, which was founded by producers 

and importers of packaged products and essentially a recycling company.  FOST Plus is a 

not-for-profit, which is calling to these same producers to use more and more recyclable 

materials when packaging all agricultural materials (Pro Europe).    

Integration of Historical and Current Production Practices and Their Level of 

Sustainability.  

 There are obviously some practices in Belgium that are more sustainable than 

others.  There are also a variety of ways to rate sustainable practices.  I will be basing my 

rate of sustainability on the Belgian definition of sustainability, “Sustainable 

development is development that meets the needs of the present without compromising 

the ability of future generations to meet their own needs” (Belgian Federal Public 

Service).  This scale is based on numbers zero through four and will aid in quick 

numerical observations of sustainability. 

0 = Completely sustainable.  Leaves no unnatural residue.  Involves no unnatural 

chemicals and uses only renewable resources.  

1 = Mostly sustainable.  Leaves little unnatural residue or chemicals.  Uses mostly 

renewable resources and maybe some non-renewable resources. 

2 = Moderately sustainable.  May leave some unnatural residue.  May involve 

some unnatural chemicals and can use approximately equal amounts of renewable 

and non-renewable resources.   
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3 = Mostly unsustainable.  Leaves unnatural chemical or residues.  Uses mostly 

non-renewable resources and uses unnatural chemicals. 

4 = Completely unsustainable.  Leaves unnatural chemicals or residues.  Uses 

nearly all non-renewable resources. 

Current agricultural production practices in Belgium are often considered to be up 

to date, though several of their historical practices are used today in terms of sustainable 

or organic production.  Crop rotation may have taken a back seat for some time, but it is 

now used quite often in organic or sustainable vegetable production in Belgium.  Crop 

rotation rates a zero in the level of sustainability due to the fact that the practice itself 

requires no chemicals or non-renewable resources.  The no-till practice is well known for 

reducing soil erosion, assisting in the control of pests and diseases as well as aiding in 

soil fertility (Pan Germany).  Using a no-till system in field crop production rates a zero 

due to the practices requiring zero non-renewable resources as well as not requiring any 

chemicals.   

The use of tilling was as common a practice in the early 1900s as it is in the 

current day.  The tilling practice could be rated at a zero on the level of sustainability if 

horses were used as the energy to till, but most Belgians are acquainted to the practice 

using mechanical plow systems.  To most people with an opinion on the matter, tilling is 

not considered a sustainable practice.  Tilling in moderation is acceptable, but too much 

tilling will destroy the structural qualities of the soil, which lessen production output.  

This is why I rate tilling at two for sustainability, because too much of it is detrimental 

and the most common energy required for the practice is petroleum, a non-renewable 

resource.   
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Greenhouses in Belgium, which are consistently used as a current production 

practice for crops such as tomatoes, sweet peppers, cucumbers and lettuce, are 

themselves not sustainable.  They often require non-renewable resources to heat, as well 

as using construction materials that are often made from non-renewable resources.  

Though growing organically is possible to do in a greenhouse, growing using this method 

does often require extra resources then field production.  Belgian horticulture is often 

characterized by the high inputs of energy.  These high inputs are in part due to the 

competition that takes place between the northern versus the southern regions, whose 

energy required is less for supplementary heat and light (DeCock).  There is also the extra 

resources that are used in greenhouses versus field production including irrigation needs.  

Non-renewable resources such as petroleum are the most common source used to create 

the clear planes used to create the greenhouse structure.  All of these reasons are why I 

rate greenhouses at a three.  They require several non-renewable resources and are a sink 

for energy, but it is possible to reduce the use of non-renewable resources if certain steps 

are taken and it is possible to grow organically within the greenhouse itself.  

Finalized Sustainable Development Strategy. 

There are several recommendations that can be made to update current systems in 

order for them to be more sustainable.  These recommendations include using different 

materials as well as different sources of energy. While energy needs are ever increasing 

due to horticultures competitive nature, there is a growing consciousness in Belgium to 

use less renewable resources for their energy and material use.  I am empathetic to the 

predicament many growers find themselves in with the nature of competitiveness within 
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the industry to get product out sooner than your competitor, but many are looking for a 

change in order to be more environmentally friendly.  

Due to the unsustainability of greenhouses I have some compiled ways to use 

greenhouses as well as alternatives to greenhouse, which are generally more sustainable.  

Not only is heating greenhouses with non-renewable resources expensive, but it also 

often emits what is known as greenhouse gases.  There are alternatives forms of energy 

that are much more environmentally friendly.   

Geothermal energy is one that instead of using chemicals to turn into heating and 

cooling, it moves or pumps heat from the earth.  This process is a sustainable one and 

though it is a substantial initial investment many have found it to pay for itself after a few 

years.  A study done with the peak heating load of 2.9 million Btu/hr and the peak 

cooling load at an estimated 1.375 million Btu/hr, found there was an annual energy 

savings of $17,880.  The total cost of this GHP open loop system is $114,660 and has a 

lifespan of 50 years.  This system under these circumstances has a payback period of 6.5 

years (Chiasson).  So, setting up a geothermal heating system on a large scale does have a 

rather large initial investment, but it will pay for itself within a couple of years. 

Wind power is another potential source of clean energy.  Wind is generated 

by the fluctuating temperatures, hot air rises and is replaced by cool air, which 

creates wind.  Turbines then harness the kinetic energy generated by the wind and 

it is then disbursed.  Wind resource evaluation is key in determining whether or not 

wind power is a viable source of energy in your location; this is determined by a 

scale called ‘wind classes’.  On a large scale it is considered a viable solution if you 

are above a class three wind class.  Wind classes will vary depending on how many 
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meters high the turbine is.  Currently a class four or higher is recommended for 

larger scale wind plants which at 10 meters has a speed of 5.6/6.0 meters per 

second (Table 6). 

 Coastal regions are more likely to have higher wind classes than inland 

locations. Belgium’s coast is at a rate of seven when at a height of 80 meters, which 

gives Belgium a direct edge in utilizing renewable energy.  As you move inland 

though, the wind rates decrease exponentially, so though it makes an excellent 

selection if you live in coastal Belgium, a location further inland does not sanction 

the same beneficial results.  In order for this to be implemented a detailed cost 

analysis must take place.  It was very difficult to find information based on the cost 

effectiveness of wind energy, some people said it took a very short time to make 

your money back from your initial investment, between six to eight months, and 

others said it could take years.  I think the varying answers are due to extreme 

difference in the initial cost depending on the size of the turbine as well as the 

varying wind speeds, which is dependent upon location. 

Table 7: Maps of mean 80-m wind speeds for year 2000 in Europe 
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(Archer) 

 

While crop rotation is hugely prevalent with growers who are under the label 

of Biogarantie, it is not prevalent with all growers in Belgium.  Beets are grown in 

abundance as a monoculture and are the highest produced crops in the country at 

5746892 metric tons in 2007 (Table 2).  Producing in monoculture allows these 

growers to produce and sell through international commerce, but the down side is 

that producing in monoculture leaves your entire crop more susceptible to pests 

and diseases.  Also, when producing the same crop over and over, year after year, it 

will deplete the same nutrients year after year (Powers).  This leads me to 
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recommend changing over the sugar beet monoculture fields into a diverse 

polyculture inclusive with crop rotation.  A switch like this may be difficult to make, 

but seeing as though agriculture only makes up 0.8% of the countries GDP it will not 

even be a blip on the radar in terms of the economy  (CIA).  

 Crop diversifying creates an environment where if there is a disease it is less 

likely to take out your entire crop and will only stay within the species of plant, this 

allows for the likeliness of crop failure to drop.  Crop rotation also decreases the 

likeliness of crop failure since pests and diseases can accumulate in the soil, rotating 

where plants are placed removes the source in which these pests and diseases feed 

and formulate.  A smart use of crop rotation will also lead to being able to use less 

pesticides and herbicides, which aids in the sustainability of their market.  Growers 

themselves will need to formulate economic viability plans, discover new markets in 

which to sell their new diverse crops and incrementally adjust what they are 

growing in order to make a smooth transition from the monoculture of sugar beets 

to a diverse polyculture that uses crop rotation.  

High tunnels are an option that should be further looked into for the crops 

that are consistently grown in greenhouses, such as tomatoes, which in 1995 was 

grown in 885 hectares of greenhouse (Table 5).  High tunnels, while better at 

retaining heat than regular field production, is often more cost efficient because 

energy sources are not needed for heating.  High tunnels consist of a sheet of plastic 

and metal half circles which are staked into the ground, the plastic is then draped 

over top of the metal to create the facility.  The advantages of high tunnels is that the 
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initial cost is much less then that of a greenhouse facility, they do not need to be 

heated and they will still provide season extension. 

Design of Future Sustainable Controlled Environment Production Facility. 

The experimental design I will be working with includes the season 

extension and production of tomatoes.  My main focus will be on first fruiting as well 

as kilograms of fruit produced.  The control in this experiment will be growing 

tomatoes in the field.  The two treatments will be growing tomatoes in the 

greenhouse and in a high tunnel.  Each treatment will have two replicates.  The 

entire growing space will be 2.43 hec, and within each replicate will be 0.405 hec.  

Between each replicate will be 0.405 hec so as to allow for the same amount of 

sunlight.  The total space necessary for this facility is 4.86 hec.  In the empty spaces 

that are not a part of the experiment, what is currently in them will remain, no 

tilling or planting will take place. The layout has been chosen randomly and will go 

as such: 

 Greenhouse  High tunnel  High tunnel 

Field  Field  Greenhouse  

 

The location of this facility is at a latitude of 51°16'58.37"N and at a longitude 

of 3° 5'2.69"E at an altitude of only 11 meters  (European Soil Bureau European 

Commission).  I chose this location because of the area of West Flanders having a 

sandy loam soil, which tomatoes prefer (De Smet).  Sandier soils will provide better 

drainage and being on the coast will bring nice winds, these two aspects will aid in 

the prevention of diseases to the tomatoes and since they will be grown organically 
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it makes it less likely that one would have to use any sprays to kill off disease (Cox).  

I also chose this location because of its proximity to the large coastal city of 

Wenduine, which should provide an interesting and diverse market place for 

saleable product.  Wenduine is approximately 1.46 kilometers from the site.   

The cultivar of tomato that will be used is a Brandywine Tomato 

(Lycopersicon esculentum).  The Brandywine tomato is an annual heirloom variety.  

The fruit averages 10 to 16 ounces and is considered to have an incredible flavor.  

The average seeding rate for these tomatoes is 1 ounce for every 0.405 hec (Seeds of 

Change).  The Brandywine variety from seed takes 80 days to fruit.  Seeds should be 

started from six to eight weeks prior to planting in the field (Victory Seeds).  These 

tomatoes should not be planted until night temperatures are above 12.78° C 

(University of Illinois Extension).  July is approximately when the average low 

temperatures in Belgium go above 12.78° C (The Weather Channel).  This means that 

the tomato seeds should be started approximately week 20 on the growing calendar, 

which is sometime in May.  Seeds will all be started at the same time, but planting 

may take place at different times due to the season extension that these structures 

provide.  Once planted into their respective places they should have a spacing of 

45.7 to 61 centimeters.   

The greenhouses will be connected ridge and furrow and will fill as much of 

the available space to them as possible.  Within the greenhouse structures 

temperatures night temperatures will be allowed to range from 16.67° C to 18.33° C 

and day temperature will be allowed to range from 23.89° C to 26.67° C at a relative 

humidity between 75-80% humidity.  The bulbs that will be used for supplemental 
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lighting will be 400 watt High Pressure Sodium (McAvoy).  The structure itself will 

have an acrylic glazing material with aluminum components.  Benches will not be 

necessary and the tomato plants will be in pots on the floor. 

There may not be the same number of plants grown in each of these 

structures.  I am allowing for this because I think that it is important to acknowledge 

that space is money and that these structures may possibly remove some of the 

available growing space.  Though space may be more limited in the greenhouse, 

production will likely be more continuous than in the field.  I want this experiment 

to show economic viability of growing under each structure, which means growing 

they way a grower would under each circumstance would, so if more plants get 

planted under one structure than the other that’s fine, or if one needs more 

integrated pest management than another, that’s fine too as long as practices are 

noted and any products along with rates and cost are taken one.  Data will be taken 

on when plants can be planted, when first fruit takes place and how much fruit is 

produced.  Data will also be taken on available growing space with in these 

structures, how many plants can be grown in the amount of space available within 

the structure as well as a cost analysis, which will detail structure costs as well as 

energy costs.  Due to the extensive data that will need to be taken on production 

outcomes as well as economic viabilities I would advise this experiment to continue 

for a minimum length of three years.   

The possible problems I foresee with this experiment is of course finding the 

start up capital to fund an experiment at this level.  Also, I feel as though there may 

be problems with having the empty spaces, since I was unable to find information 
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on what is currently growing there, as well as if any of what is growing there will 

have adverse effects on what is growing in the field.   

Conclusion. 

 Belgium is a well-developed country horticulturally while also having plenty 

of room to grow.  In terms of sustainability, though the information is available and 

the systems are in place for well-regulated organic practices, the smaller scale 

farms, which are the ones that utilize these practices, have decreased 80% in the last 

three decades (Encyclopedia of Nations).  There are several opportunities to increase 

sustainable practices in Belgium’s production especially since prices are decreasing 

yearly.  Also, since Belgium is located on a coast between Germany and France, 

possible markets are abundant to aid in the economic sustainability for growers.  

 

 

 

 

 

 

 

 

 

Tables. 

Table 1: 2007 Belgium’s Crop Production in International Dollar 

Amounts
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Table 2: 2007 Belgium Crop Production in International Dollar Amounts 

Crops Productions (Int $1000) 

Potatoes 285719 

Sugar Beets 263774 

Apples 97626 

Vegetables Fresh 92511 

Mushrooms and Truffles 71271 

Leeks, all other Alliaceous Veg. 64756 

Pears 62732 

Tomatoes 47386 

Beans, green 46056 
International dollar amounts extracted from the highest produced crops quantitatively (Food and 

Agriculture Organization of the United Nations). 
 

 

 

Table 3: 2007 Belgium Top Production in Metric Tons 
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Table 4: 2007 Belgium Top Production in Metric Tons 

Crops Production (Metric Tons) 

Potatoes 3189817 

Sugar Beets 5746892 

Apples 347900 

Vegetables Fresh 510000 

Mushrooms and Truffles 43000 

Leeks, other Alliaceous Veg. 170000 

Pears 280300 

Tomatoes 200000 

Beans, green 105000 
Metric Tons of leading produced crops in Belgium in 2007 (Food and Agriculture Organization of 

the United Nations). 
Table 5: Greenhouse Production in Belgium 1995 

Crop Area in Hectares 

Tomato 885 

Sweet Pepper 64 

Cucumber 166 

Lettuce 1.560 
(Herregods) 
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Table 6: Varying classes of wind power . 

Classes of Wind Power Density at 10 m and 50 m(a) 

         10 m (33 ft)         50 m (164 ft) 

 

Wind 

Power 
 Class 

Wind  

Power 

Density  

(W/m2) 

Speed(b) 

m/s (mph) 

Wind  

Power 

Density  

(W/m2) 

Speed(b) 

m/s (mph) 

1 <100 <4.4 (9.8) <200 <5.6 (12.5) 

2 100 - 150 4.4 (9.8)/5.1 (11.5) 200 - 300 
5.6 (12.5)/6.4 

(14.3) 

3 150 - 200 5.1 (11.5)/5.6 (12.5) 300 - 400 
6.4 (14.3)/7.0 

(15.7) 

4 200 - 250 5.6 (12.5)/6.0 (13.4) 400 - 500 
7.0 (15.7)/7.5 

(16.8) 

5 250 - 300 6.0 (13.4)/6.4 (14.3) 500 - 600 
7.5 (16.8)/8.0 

(17.9) 

6 300 - 400 6.4 (14.3)/7.0 (15.7) 600 - 800 
8.0 (17.9)/8.8 

(19.7) 

7 >400 >7.0 (15.7) >800 >8.8 (19.7) 

 

(a) Vertical extrapolation of wind speed based on the 1/7 power law 
(b) Mean wind speed is based on the Rayleigh speed distribution of equivalent wind power density. 
Wind speed is for standard sea-level conditions. To maintain the same power density, speed increases 
3%/1000 m (5%/5000 ft) of elevation.  
(from the Battelle Wind Energy Resource Atlas 
 

(American Wind Energy Association) 
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