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Development of world population
About 40% increase in population between 2005 and 2050
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Per capita food consumption

About 10% increase in consumption per person between 2005 and 2050
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million

World production and use, major products
60% increase in agricultural production between 2005 and 2050
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Total water demand (baseline scenario 2000 and 2050)
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Total renewable water resources per capita (2013)
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available scarcity Scarcity Stress Vulnerability
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Total renewable (non-fossil) water resources per capita per year in m3
Unesco(2015) nttp:/7unesdoc.unesco.org/images/0023/002321/232179E. pdf

Farming within environmental boundary conditions | 21 September 2015



River discharges of nitrogen into the sea
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Millions tonnes N/year Further increase in nutrient loads to seas
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OECD (2012) Environmental Outlook to 2050
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natural hormones ‘ pesticides

heavy metals
.4
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What can we do
to prevent this?

Do not drink water that have high
concentration of Nitrates or Nitrites.
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2. Examples of successes, failures and challenges
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The Netherlands — results of actions

Sand region, model calculations
Soil type regions

Nitrate (as NO5 in mg/l) Nitrate (mg/1)
200 100 — - et
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Source: www.rivm.nl/Imm Source: Alterra (http://edepot.wur.nl/343644)

Broers et al., #208, session E.ii; Groenendijk et al., #167, session C.i
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The Netherlands — prospects surface waters

Ecological quality of surface water (2013) % of surface waters
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Schipper et al., #185, session C.v
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The Netherlands - challenges

Dairy cows (X million animals)
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Source CBS (http://www.cbs.nl/)

132 million Euro levy
paid by NL farmers
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EU decided to abolish milk quota in 2015
Start increase number of cows

Luesink et al., #116, poster session P.i
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Denmark, 1950-2012
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Improvement of water quality

Water quality has improved,

However:

- WEFD targets not realised yet

- New reduction requirements
needed

- Low hanging fruit has been
picked

A general additional restriction of use
- Too strict for non-sensitive areas

- Not strict enough for sensitive
areas
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Denmark: More targeted regulation a new era?

Goal: more targeted
regulation of agricultural
production

Nitrate retention map
(August 2015)

Approach: account for
natural attenuation

Realisation: a new and
more fine scale (ca. 1500
ha) mapping of nitrogen
retention has been
conducted in Denmark
during the last two years

Hagjbjerg et al., #187, session C.1
Tornbjerg et al., #168, poster session P.i
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Denmark — the Nitrate Class Map

Designated area with restrictions in 2008 7
total: 16,666 km?; farmed: 10,731 km? -

General Livestock Harmony rules (GLH):
pigs 1.4 LU/ha, other: 1.7 LU/ha

Nitrate % GLR Farmed area
classes allowed (% of UAA)
1 85 % 12%
2 65%0 13%
3 50% 16%
Total 41%

Hagjbjerg et al., #187, session C.1
Tornbjerg et al., #168, poster session P.i
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New Zealand — Results of actions

Lake Taupo

ongarira
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- National Park
Near-pristine water - Policy response:
quality under threat: _ » Nitrogen Discharge Allowances
» Total N: 70 pg/L . » N cap and N trading scheme
> Total P: 5.6 pg/L VY » NZ$80 million Fund to buy out
> Secchi depth: 14.6 m 20% of manageable N load

(170 tons per year)
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New Zealand — results of actions

Lake Taupo Ll |
g, Y - R e Tongariro NP

Time line:
» Late 1990s: Early deterioration
- 2 | ~ » 2001: Start of policy development
Near-pristine water » 2005: Policy proposed
quality under threat: _ .
» » 2011: Policy operative

» Total N: 70 pg/L o _
> Total P: 5.6 ug/L » 2015: 20% load reduction

> Secchi depth: 14.6 m _ ‘contracted’ with land owners

» By 2080: Return to near-pristine
water quality (long lag times)
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New Zealand — failure/partial success

New Zealand river condition trends

SUMMARY OF 10-YEAR TREND ANALYSIS SOURCE: MFE 2013
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New Zealand — challenges

NZ Government’s twin challenge:

‘doubling export earnings from primary production,
while maintaining or improving water quality’.

2025:

Economy m Environment

Joint up-lift rather than re-balancing

Now:

Economy Environment

Farming within environmental boundary conditions | 21 September 2015




3. Dealing with the challenge is a cyclic process

Agenda setting
Problem identification

Policy evaluation

Policy evaluation
Agenda setting

Policy accountability Policy research

Policy options
& strategies

Policy enforcement Policy negotiation

Policy implementation Policy formulation

Policy organisation
Policy implementation Policy formation

Source: http://www.geostrategis.com/
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Environment, science, policy and management

Climate

Policy

implementation
Land and land use b

: Policy
Evaluation formation

Hydrological cycle

Environment and its management I

. . science
\ interpretation

Field research & modelling

monitoring
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/v &

Cycle, science and actors

Reducing emissions

Land users & .
Policy and

science

Water managers

Improving water quality,
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Land use and Water Quality conference: themes

A. Increasing
system knowledge

31 orals & 14 posters
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Climate
change

7 orals
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Land use and Water Quality conference: themes

C. Assessment of
national policy

15 orals & 10 posters
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Land use and Water Quality conference: themes

D. Field research
and data

Interpretation

13 orals & 22 posters _onditions | 21 September 2015




Land use and Water Quality E

Managing
protected
areas

14 orals &
6 posters
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Land use and Water Quality conference: themes

F and G. Decision-
making and
Implementation

21 orals & 5 posters
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