In the Permaculture Design Manual (Tagari, 1988), Bill Mollison says:


“Zone and sector analysis is a primary energy-conserving placement pattern for the whole site.  When we come to actual site design, we must pay close attention to locating components relative to the two energy sources of the site:

First, energy available on site: the people, machines, wastes and fuels of the family or society.  For these, we establish ZONES of use, of access and of time available.

Second, energy entering or flowing through the site: wind, water, sunlight and fire may enter the site.  To govern these energies we place intervening components in the SECTORS from which such energies arise or can be expected to enter.  We also define sectors for views, for wildlife and for temperature (as air flow).  (p 49)
Sector analysis includes aspects like:
· Sun angles (winter/summer sunrise/set, angle of elevation)
· Energies: wind, rain, fire, flood
· Other issues: views, noise, access
· Slope: gravity, water, dirt/litter movement, vehicle access

· Contours – understanding and ‘reading’ them

Have a look at the accompanying sector analysis of Melliodora and discuss in group.
Zones 
Zoning is one of the most well-known permaculture design approaches.  The idea of arranging different elements of a design for maximum efficiency is common to many design approaches, not just permaculture, and many people would say that it is just ‘common sense’ to have, for instance, cattle yards and a race near a convenient main road access point for a truck, or an infrequently visited woodlot far from a house but a vegetable garden much closer.

While there is an aspect of common sense to zoning, it is also true that you also see lots of very impractical designs (e.g. a woodshed behind a garage requiring all wood to be ‘wheelbarrowed’ around a narrow path to be stacked in the shed, rather than the woodshed being right next to where the truck delivers the wood).
Often these impractical arrangements of elements came about because people have considered each need or requirement in isolation – one of the important aspects of permaculture is the degree to which the design is integrated; broad patterns and priorities are determined and from them specific design options or details are chosen.  (It is also true that different values and ethics shape decision making.  For instance, is it more important to create an efficient design to minimize work and energy consumption or to satisfy a suburban aesthetic which says that a wood stack us unsightly but a split-system air conditioner is beautiful?)
Zoning is one of the major patterns that we use in permaculture.  It is a spatial design tool, meaning that we use it to place design elements within the space in which we are working.  Zones are determined based on two factors:
1. Frequency of visits required (e.g. to feed, water, harvest, etc)

2. Space required for the element (e.g. can’t grow firewood lot on 500m2 urban block)

Zone 0 is the base or centre of activity.  It is usually the home, but on larger properties there might be multiple homes or outbuildings (workshops/barns) which become second Zone O's.  In ‘community-scale’ designs, Zone 0 could be a village.
Zone 1 is the kitchen garden: focused on household support, high-yielding, high maintenance, intensively cultivated, producing vegetables and herbs for home consumption.  Management is predominantly with hand tools and is usually a daily requirement.
Zone 2 is an intensive production area, largely for home consumption but with excess for sale or barter.  Within Zone 2, it is common to find an orchard and larger plantings of vegetables, perhaps big beds of perennials like artichokes or asparagus or large seasonal plantings of staples like corn and potatoes.  Small animals, such as poultry or milking goats, are often within Zone 2.  Management is still largely with hand tools or light machinery and requires less frequent attendance than in Zone 1.  There may be periods of regular activity during harvest, pruning or sowing, but also periods where elements will not be visited for days at a time.
Zone 3 is a commercial farming zone.  Land uses could include commercial orchards, cereal crops, agroforestry, beef, sheep or dairy farming, as well as many others.  Management is likely to use commercial-scale equipment such as tractors, harvesters, etc. and attendance could be weekly or less.
Zone 4 is managed habitat.  It might be forest or range-land, but will be managed rather than cultivated.  Examples include forests that are sustainably harvested for firewood, timber, mulch, mushrooms and wild game.  Low numbers of grazing animals might be introduced.  There might be occasional intervention, such as tree planting, erosion control or fire-management work, but the area is largely self-managing with occasional or seasonal visits.
Zone 5 is natural habitat.  It is a reserve of habitat and genetic biodiversity, used a reference point with minimal management (to restore or maintain biodiversity).
Roe Morrow has a summary of Zones on p105 of EUG (2nd Ed).  They are also discussed in PC One (1978) on pages 55 and 56.  These original definitions have been refined over the years.  
In PC Two, published only a year later, in 1979, Bill Mollison said that the two factors determining where an element should be placed were:

· the number of times you need to visit the plant, animal or structure, and

· the number of times the plant, animal or structure needs you to visit it.

Since ’79, these two points have been consolidated into ‘frequency of visits required’ and the space required for the element has been added as a second consideration.
Ten years after PC One, when he published the Permaculture Designers’ Manual, Bill included Zone 0 as the base point for the zoning principle, which also allowed him to comment about the need to design an appropriate house (considering climate, household structure, available budget and local materials, etc.)

In the Designers’ Manual, Bill also included the following useful table, which you could adapt when working on your own designs.  It’s also a way of helping clients see why some elements fit better into one zone rather than another, or why working in a particular way (e.g. with hand tools) fits one zone but not others:

	Factor or strategy


	
	Zone 1
	
	Zone 2
	
	Zone 3
	
	Zone 4

	Main design for:
	
	House climate

Domestic sufficiency
	
	Small domestic stock or orchard
	
	Main crop, forage, stored food


	
	Gathering, forage, forestry, pasture

	Establishment of plants:
	
	Complete sheet mulch
	
	Spot mulch and tree guards
	
	Soil conditioning and green mulch

	
	Soil conditioning only

	Pruning of trees
	
	Intensive cup or espalier, trellis
	
	Pyramid and built trellis
	
	Unpruned and natural trellis
	
	Seedlings, thinned to selected varieties


	Selection of trees and plants
	
	Selected dwarf and multi-graft
	
	Grafted varieties
	
	Selected seedlings for later grafts
	
	Thinned to selected varieties, or managed by browse


	Water provision
	
	Rainwater tanks, well, bore, reticulation

	
	Earth tank and wells, bores
fire control 
	
	Water storage in soils, dams 
	
	Dams, rivers, bores and wind pumps

	Structures
	
	House/glasshouse

Storage integration
	
	Greenhouse and barns, poultry sheds
	
	Feed store, field shelter
	
	Field shelter as hedgerow and woodlot



	Information
	
	Stored or generated by people
	
	In part affected by other species
	
	In part affected by other species
	
	Arising from natural processes


[see Permaculture Two (1979) Tagari, Stanley. p 10, Table 2.1 and PC Designer’s Manual p 50, Table 3.3]
Note that Zone 5 is not included in this table because it is not actively managed.

Important points about using zones

Distance does not equal accessibility

Although zones are often though of in terms of distance, it is accessibility that is important.  If there are physical barriers in a particular direction, people will be unwilling or unable to go there and so it is pointless mapping a Zone 1 vegetable garden there.  If your house backs up to a steeply sloping hill, Zone 4 might start 5 metres from your back door!

Zone edges are key locations in your design

There are some elements that recur on the edges of zones; e.g. poultry houses on the edge of zones 1 and 2, firewood drying areas on the edge of zones 3 and 4, barns or workshops on the edge of zones 1 & 2.  
What other elements can you think of that go well on edge of zones?  Cattle yards, milking sheds, firewood processing areas, water storages, slaughteryards, green houses, hot houses?

You don’t have to have all the zones in your design.

In an urban context, most people have only zone 1 and a small zone 2 area (i.e. a large vegetable garden plus a few fruit trees).  Those with larger blocks in towns might have larger zone 2 areas – enough for a ‘proper’ home orchard and some perennial plantings.  Very few people have Zones 3-5.  [Some people I respect, like Toby Hemenway, say every property needs a Zone 5.  There’s a ‘romantic truth’ in the value of having a wilder, reflective spot in the garden, but it’s not a real Zone 5.  Sorry, Toby]
Zones aren’t always circles

In his descriptions of zones, Bill described them as a series of concentric circles (Designer’s Manual, p 49) and some people adopted that language so firmly that they actually think zones have to be in circles around the central point.  This is completely wrong, because the pattern must always be adapted or interpreted to fit the particulars of the specific site.  Zones can be all sorts of wacky shapes!

Zones are affected by sectors

The flow of ‘wild’ energies into your site will impact on your zones.  Where there are powerful external forces entering the site , you must design around them.  For instance, in a temperate climate, zones will be designed to maximize sunlight, minimise cold Winter winds, avoid or mitigate frost and take advantage of available rainfall.

Sometimes you ‘skip’ a zone

It’s possible to have a design that misses a zone, usually zone 3 or 4, but includes the more distant zones.  For instance, a rural property with a small cleared roadside frontage stretching to remnant bushland adjacent to a National Park, might have zones 1 and 2 for household produce, but no commercial farming or managed bushland.  It would have zones 1, 2 and 5.  This is unusual, but worth remembering in your planning
Zone boundaries can blur
The ‘boundaries’ between zones can sometimes blur and it can be difficult to notice transition from one to another – especially between zones 1 and 2.
Consider scale in your designing

It is important to notice that scale can vary from site to site.  A Zone 1 vegetable garden for a family of 8 could be the same size as a commercial crop of ginseng at another property.  A Zone 3 area could be an acre or 1000 acres, depending on the crop being farmed. 

Animals appropriate to particular zones
Zone 1
(in fixed or portable caging with limited free-ranging)s
· bantams, pheasants, pigeons and quail
· ducks: garden friendly and miniature varieties
· rabbits and guinea pigs (cavies)

· worm farm

Zone 2 (in pens and yards)
· poultry yards: turkeys, guinea fowl, ducks & geese

· pigs

· house cow

· milking goats
· bees

· miniature breeds for small scale systems (e.g. lowline cattle)

Zone 3 (in paddocks)
· traditional breeds of sheep, goats, horses, cattle and pigs

· bison, water buffalo, highland cattle

· ostrich and emu

· deer, antelope & alpacas

Zone 4 (in rangeland)
· traditional stock, but ranged at low stocking rates

· harvesting wild life and feral animals as a resource & population management technique

· kangaroo vs sheep & cattle in pastoral rangelands
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