Water in the Landscape.

Landscapes have evolved as efficient rainwater storage

· Vegetation tissue.

· Trapped moisture in canopies and understories.

· Forest Litter and mulch.

· Subsoil and topsoil: clay vs. humus.
The capacity of the soil majorly determines its productivity.

Rainwater infiltration contributes to catchment productivity.

· Springs and soaks sustain the baseflow in streams.

· Deep-rooted plants recycle water.

Pattern of storage flows from the ephemeral to permanent, under the influence of gravity.

Catchment landscapes.

· Lakes are most common to geologically young landscapes.

· Small deep pools in gorges and gravel and sand streambeds are important in dry landscapes.

· Swamps and wetlands for temporary storage and filters (The kidneys – purifying). They ameliorate large flooding.

Flooding produces alluvial soil.

· Coastal landscapes benefit from sand dunes that dam the course of streams creating fresh and brackish estuaries and coastal lakes.

There is a shift in thinking to slow down water runoff.

· Natural river floodplains slow and divert the flow of water as optimal maintenance of natural resources.

Useful Applications of Water in the Landscape.

Permaculture strategies for catching and storing energy in the landscape – water, living soil, trees and seed.

Rebuilding natural capital.

Increasing the biological potential of landscapes to store water. 

Supporting other biological processes.

Building reservoirs, dams, swales, tanks and cisterns.

Small catchment dams (suited for local distribution) vs. large reservoirs (suited for mountains cf. glacial lakes)

Reservoirs and tanks can store water in a near pure state.

High water has potential energy to drive mechanical processes e.g. irrigation, fire-fighting, power generation.

· Hydro power – micro solutions has the greatest potential cf. environmental impacts.

Shallow water can be nutrient rich providing chemical energy for highly productive aquaculture systems. On lowlands it produces more protein than grazing or dairying.

· Wet tropics – rice paddies integrated with fish and duck production.

Swales, ditches and drains.

SUDS – good housekeeping, source control, site control, regional control, permeable surfaces, infiltration, biological control, and flow attenuation. Its problems include over-design, high-embodied energy costs and immaturity.

Supply

· Water supply is taken for granted in affluent countries.

· Mains vs. off mains.

· In rural areas it is the most important design issu after house design and construction cf. header tanks on hills or towers.

· Large expensive systems are over-engineered for domestic purposes.It needs to be considered at the beginning of the design process.

· The convenience of high-pressure water encourages waste.

· Back up systems may require a pressure pump.

Conservation

Virtual water vs. actual

Agriculture = 70%. ​​​ 3/Three quarters are wasted to evaporation.

Domestic = 65% total water use.

Flushing toilets = 33%; washing = 25%; drinks and food prep = 18%; laundry = 12.5%; washing up = 8.5%; garden/hose = 3%


10 ltrs per person / Sub Sahara Africa / day

150 ltrs per person / Britain / day

400 ltrs per person / USA / day

Strategies include showers, new tech machines, rainwater harvesting.

Reduce use

· Plant selection

· Improving soil structure

· Mulching

· Removing weeds?

· Shading

· Shelter and windbreaks

· Mow less

· Water earlier or less

· Water earlier or later

· Seep hoses

Rainwater collection

Annual yield = annual rainfall x floor area of house x 0.8

Purification

Natural purification of water by flowing rivers. Safe to drink downstream.

In pre-industrial times large rivers took away waste.

Rising populations and toxic industrial pollutants have denuded the river of its natural cleansing.

Natural systems provide the best model

· Artificial reedbeds (swamps)

· Living machines

Streamside vegetation cf. willow and comfrey.

Water-filtering capacity of deep, well-structured soils.

Clay/loam soils can destroy pathogenic organism in sewage and free tied up surplus minerals.

Eutrophiocation happens in nutrient rich bodies.

Compost toilets soak up the excess water.

Grey and black water

· Urine 98% water (Urine is pathogen free and nutritious)

· Faeces 70% water 

Pathogens multiply rapidly

Sewage sludge = 99.9% liquid


70% organic (fats, carbohydrates and proteins)


30% inorganic

Order of priority.

1. Hygiene

2. Avoid environmental damage

3. Generate useful products

Preliminary – 25-50mm screen

Primary – BOD reduced by 30-50%

Secondary – most BOD removal, oxygenation

Tertiary – Removal of pathogens and nutrients e.g. N & P

· Toilets – urine traps and soaks

· Drains

· A sump

· Evaporation

· Gravity fed 

· Leachfields (require permission)

Building flush regulations 6.5 ltrs. Below 3 ltrs there is a risk of blockage.

Salt and ammonia are toxic to decomposer organisms. 

Office occupant = 38 ltrs / day


A prisoner = 321 ltrs / day


Potatoes = 30 ltrs / portion


Rice = 110 ltrs


Eggs = 240 ltrs


300g steak = 5,500 ltrs


Paper = 10 ltrs


Car = 5,500 ltrs








