Design features of landscapes 
Steve Burns (ASPDC April 2012)
Landscape terminology 

Humid – more moisture than evaporation
Arid – more evaporation than moisture
“Young – mature – old” part of Davis’ (late C19) theory of sequential landscape development.
Three key factors: geological structure, weathering/erosion and time
Started by rapid uplift, then gradual aging (if no tectonic activity) until old age when cycle repeats again.
Alternate theories and non-cyclical theories exist. 

Arid and humid weathering compared ...
	Humid 
	
Arid 

	Frequent rain
Thick soil cover
Thick vegetation
Intense chemical weathering
Mostly uniform landscape evolution processes 
	Rare, seasonal, often violent rainfall
Thin or absent soil cover
Sparse – no continuous cover
Weak chemical weathering
Episodic weathering 




Permaculture Design Manual – relevant chapters
· Ch 7 – Water
· Ch 8 – Soils
· Ch 9 – Earthworking and earth resources
· Ch 10 – The humid tropics
· Ch 11 – Dryland strategies
· Ch 12 – Humid cool to cold climates 

Humid landscapes 

Occur across many temperature ranges; tropics to cool temperate zones.
Include both young volcanic landscapes of SE Asia & ancient depleted areas of SE Australia
Be cautious of making broad generalisations across such diverse ranges; while some general principles DO apply, there is great local variation which must be considered 

Humid warm landscapes 

Where?  Wet & monsoonal tropics: Amazon & Congo basins, Central America, Sri Lanka, Malaya, Borneo, New Guinea, Indonesia, Thailand, Timor, northern Australia, southern India  [excludes arid tropics and cold (elevated) tropics]
Wet tropics 

Heavily populated only where volcanic soils enable cultivation (e.g. Java)
Forests may contain remnant tribes
Design considerations:
· Overhead sun
· Humidity constantly high
· Rain most days of year and frequently high
· 85% of nutrients held in plants & animals 

Wet tropics housing design 

Design essentials are for:
· Clean water supply
· Hygienic faeces disposal
· Insect control
· Steep roofing
· Permeable walls 

Wet-dry tropics 

Poleward of the wet tropics (e.g. Pacific islands, Yucatan peninsula, ‘wet’ African grasslands)
Design issues:
· Winter is a dry time
· Humidity is low
· Summer similar to wet tropics: high rain and episodic flooding (inc erosion) more common
Monsoonal tropics 

Monsoonal tropics contain large human populations which are devastating the ecology
In winter, wind is cool from interior, creating dry period.
From spring onwards, temperatures slowly increase. 
In late summer continental heating causes onshore winds which (hopefully) bring monsoonal rains. 

60% of rainfall in summer, but erratic & locally variable. Floods and droughts common & unpredictable.
Design as per wet-tropics 

Tropical soils 

Apart from where volcanic, soils are old (not renewed by glaciation) and leached.
Design strategies:
· Stop forest clearance
· Restore humus with green manure crops and interplant/intercrop
· Add small quantities of nutrient at regular intervals so plants can take it up before it is leached
· Plant perennials instead of annual crops
Tropical design 

Housing oriented to wind, not sun; lightweight & well ventilated, but may need anchoring or refuge for cyclone protection
Design issues:
· Wet season is ‘hungry time’
· Large insect pests common
· Water store for winter growing in wet-dry tropics
· Hurricane/tsunami protective earthworks
Humid cool landscapes 

Where? - most of Europe, China, Japan, upper North America, Canada, Andean slopes and southern half of South America, SE Australia and mountains of SW Asia
Design issues:
· Seasonal impact of frost, snow, ice
· High winter rainfall, drought late summer
· Most plant growth in spring and summer 

Humid landscape priorities 

1. Water management
2. Access roads
3. Plant system planning
4. Animal system planning
Humid young landscapes 

Characterised by steep slopes (e.g. NZ) hence risk of erosion high
· Avoid off-contour cut-n-fill excavation (e.g. use pole housing)
· On-contour tracks and terraces (SE Asia)
· Terraced perennial or interplanted gardens  (biomass held in vegetation, not soil)
· Hydro-electric power potential 

Humid mature landscapes 

Preferred human settlement sites where broadscale agriculture developed.
Upper slopes colder & frost prone but good water collection and forest sites
Flatlands frost and sometimes flood-prone
Intermediate/lower slopes include thermal belt & best for cultivation
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Keyline (PA Yeomans) 

The Keyline Plan (1954)
Water for every farm (1968)
Water for every farm using the keyline plan (1978)
Primary aim is soil improvement through water storage and infiltration into the soil
Multiple small dams high in landscape.  High contour dams are built above the keyline.
Cultivation is parallel to the keyline (Diag p 20)
 “the value of conserved water… is in direct proportion to the height of the storage.  Dams of …greatest value are those in… high country” (p. 41)
Keyline dams have pipes through wall so that full gravity pressure is available for irrigation.
Slight slope drains take overflow water from dam to dam. Drains can be temporaily blocked to overflow and flood land below them.
Keyline principles CAN be applied to land without a keypoint.
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Yobarnie  photographed
from the air, after 17 years
of  Keyline irrigation
development. The property
covers about 307 ha and
15 full farm irrigation
dams are visible in this
picture. (Photographed by
Douglass Baglin.)

15,000 m-@ 31,000 m3

KEY DIAGRAM
STORAGE CAPACITY (CUBIC METRES)
TOTAL STORAGE 716,000 m3 IN 16 DAMS.





Humid old landscapes 

At the end of the ‘aging’ process, valley terraces and floodplains dominate, requiring:
· Flood mitigation (levees, embankments, elevated homes, homes on high land)
· Access to high ground for stock
· Planting to reduce frost, waterlogging and flood erosion on valley bottoms
· Ridge top tree planting to counter salinity 

Arid landscapes 

Low rainfall and high evaporation rates
Includes desert, steppe, scrublands, up to dry savannah forests 
Rainfall typically below 80 cm per year and highly variable in pattern
Overgrazing the most destructive influence
Flood erosion also a problem in some arid areas 

Housing in arid areas 

Design for summer/day cooling and winter/night warmth.  Thick walls, small windows (none to West), flat roof, insulated ceilings, underground cellar
Cool courtyards with narrow, tall (multi storey) buildings to shade them
Water in tanks. Evaporative cooling using water wicks & towers/vanes/airscoop ventilation
Maximise narrow E-W streets
Cook outdoors under shade
Caves or earth-sheltered housing a good option 

Arid area design approaches 

Start work as high in catchment as possible; work downstream as plants establish
Repeated soil & water testing needed due to existing imbalances and delicate ecosystem
Start windbreak plantings upwind
Spread pelleted seed over large area to await favourable season
Then establish garden oases at favoured sites 

Design for water trapping, retention & recycling include stone or other mulch, wide swales, interceptor banks, wicking beds, trickle irrigation, pot systems, condensation traps, windbreaks, shaded gardens
Salinity control measures may be needed 
Never use bores or pumped well water faster than recharge rates
Minor landscapes 

Volcanic plains: fertile soils (lava & ash), need for windbreaks
Coastal sand plains: plantings to cope with wind erosion, salt spray, sandy soils
Coral islands: windbreaks and foreshore plantings, building soils, water harvesting
Wetlands: high productivity, chinampa systems
Estuaries: very productive, fish traps, shellfish 
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