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Improving water resources management in the UK:
the application of irrigated area mapping
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* Context: UK irrigation

* Irrigated area mapping
— why?
— how?
— example applications

* Key broader issues
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Annual irrigation needs (mm) for
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Irigation need (mm)
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Ranked annual irrigation needs (mm)
for potatoes, 1963-2003
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Irrigated cropping accounts for:

~ 170,000 ha irrigated
~ 4% of crop area
~ 20% of crops by value

 Driven by quality assurance
e Concentrated on high
value crops
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Irrigation applied, split between crops, Cranfield
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B2 by area and volume of water used

Area Volume
R 2 Potatoes 52% 57%
v Vegetables 27% 26%
= Sugar beet 7% 1%
=8  Small fruit 3% 3%
W Grass 3% 2%
: Cereals 3% 1%
i-: Orchard fruit 1% 1%
Bl Other 5% 7%
o el
; ; Underlying growth 2% p.a 3% p.a
z =
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Irrigation benefits (E/m?3)

Crop Quality Yield Total Total
£/m3 E£/m3 £/m3 $/ms3

Strawberries 3.14 3.83 6.96 13.08

Lettuces 2.77 169 446 8.38
Runnerbeans 1.35 1.69 3.04 5.72
Potatoes 091 065 156 293
Sugar beet 0.05 047 052 0.98
Cereals 0 019 019 0.36
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River Basin Management Plans (RBMP)
EU legislation WFD

Current and future trends in agric water demand
Water resource planners (catchment management)

Assess ‘efficiency’
Farmers, regulatory authority and consumers

Assess impacts of irrigation on nitrate leaching
EU legislation, regulatory authority

Abstraction control: setting water allocations
EU legislation (WFD) and regulatory authority

Climate change impacts on agriculture
Strategic water planning / adaptation policy
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Irrigated area mapping in UK Cranfield
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 EO and RS
problematic (cloud, irrigated crop
discrimination, land use rotation, multiple
cropping (salads)

* GIS: spatial data, surveys and stats
combine national crop survey data (1 km)
with irrigation survey data
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Soil profile awvailable water

[ JUrban areasfunsurieyed
Low AWC

1 Medlium AWG
Bl High AWG

NSRI national soill
map 1 km resolution
raster dataset
reclassified




s
¥4 Agroclimate
Agroclimatic zones
[ ]Zane 1
[ ]Zone?2
[ ]Zone3
[ ] Zone 4
[ Zone 5
B Fone B
B one 7

5 km raster

datasets (P and
ET) modelled to
define agroclimatic
zones (PSMD)
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Correlation between irrigation need  Cranfield

UNIVERSITY
(depth of water applied) and agroclimate Silsoe
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Irrigation water demand (m3/km?)




Compare
modelled GIS
water demand
with actual
irrigation
abstractions



Irrigation water demand
Regional and catchment levels

GIS predicted irrigation demands (10m®) for 1995
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Irrigated area mapping based on
irrigation survey statistics

Survey data problems;
- response rate

- confusion between units
(acres and ha)

- farmer sentiment /
concerns regarding how
the data might be used

- farms now operate
regionally, not just in the
catchment in which they
are located



Irrigated areas and volumetric demand




Financial impacts of restrictionson irrigation

INPUT DATASETS INPUT DATA - Farmerd literature
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Average value of irrigation per hectare (£/ha) Average value of water for irrigation
Low <£60; Medium £61-£144; High £145-£777 Per unit of water applied (E/m?3)



Financial impacts of seasonal
restrictions on irrigation water

Financial impacts of seasonal
restrictions on spray irrigation
in E Anglia

Apr to Oct £140m
May to Oct £138m
June to Oct £111m
July to Oct £64m
Aug to Oct £21m

Sept to Oct £.0.3m



Climate change impact pathways

Human
activity

Y

Atmospheric

A 4

Stomatal resistance

Crop cultivars grown
Areas irrigated (ha)
Depths applied (mm)

CO, Crop growth rate
Climate &
weather Rainfall

ET (temperature,
humidity, radiation
and wind)

A

Irrigation water
demand (m3)




Mapping the impacts of climate change
(HadCM3) on agroclimate (PSMD)

1961-90
2020MH
2050MH



Key issues

Stakeholders need clear signposting on how FAO and
IWMI datasets differ, the approaches used and the
regions where each are most appropriate

GIAM and GMIA - confusing. Stakeholders will not realise
that there are fundamental differences between maps

Reference catchment case studies across the globe e.qg.
Spain, Australia, Africa to compare the estimated irrigated
areas against reported data, and assess their consequent
Impacts on water use/demand

Engage stakeholders/ users to provide country specific
data to FAO and IMWI to help populate / validate their
databases



