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Link Local Practices to the Regional Hydrologies of Catchments
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Water underpins the ambit of processes that de-
liver hugely valuable ecosystem services across the
surface of the Earth. We rely on water to enable pro-
duction of food, fodder and fuel, and we depend on
it to sustain the functioning of our ecologies and envi-
ronments.

At the soil surface there are critical water-parti-
tioning mechanisms that are controlled by plants and
vegetation. Incident rainfall, or irrigation, is parti-
tioned either into transpiration of water by plants, or
it is despatched by drainage past the roots to ground-
water and surface-water reservoirs. Root water-up-
take, vascular flows within plants, and stomatal con-
trol of transpiration are the critical determinants of ei-
ther there is water loss to the atmosphere, or water
gain by terrestrial water bodies. Our changing climate
is changing these processes. However, presently, in
many parts of the world, how we manage our plants
and vegetation is having a much greater impact on
the sustainability of our water resources, than is cli-
mate change.

Arid regions cover nearly half the globe. Water
is critical in these dry zones, which house some 2.5
billion people, yet produce around 45% of the world’
s food. Some 70% of the world’ s freshwater-use is by
agricultural plants. This use of irrigation and the oth-

er drawdowns on our water resources are depleting

the natural capital stocks of our groundwater, lakes,
and rivers. In many parts of the world, contemporary
vegetation-management practices are having a greater
impact on our water reserves than is climate change.
We are using more water to produce today’ s food
than is being recharged naturally, such that 15% of
the today’ s groundwater drawdowns are coming from
water reserves that will not be replenished in time for
use tomorrow. Rising salinity of our water reserves
through water drawdowns is degrading the utility of
our remaining water stocks, and around 50% of the
world’ s arable lands are destined to become affected
by salinity through mid-century.

We are gaining economic value from today’s wa-
ter-use and vegetation-management practices. Howev-
er, new procedures and technological innovations,
whilst necessary, will certainly not be sufficient on
their own to ensure that our water-use and vegetation-
management practices are sustainable into the future.
Simply increasing the on-farm efficiency of irrigation
will not protect our water stocks. Rather we need to
adopt a broader perspective that acknowledges the
complexity and connectedness of the hydrological wa-
ter cycle. We need better understanding of the trade-
offs and impacts of water-resource policies and vege-
tation-management practices. This requires that we

acknowledge how our water-drawdown practices con-
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sume water, either productively or non-productively,
and how the return flows back to the environment
might either be re-useable, or non-reusable. The sci-
entific challenge is to generate knowledge that can
‘join’ all of this together across larger spatial and
temporal scales: from the field, through the farm, to
the catchment and beyond, and over decades.

The governance of our water resources will be
critical for the global good. Half the United Nations
Sustainable Development Goals (SDG) rely on the
health and functioning of the global water cycle. To
achieve these water-related Goals by 2030, and in-
deed all the others, will require coordinated and
adaptive governance of our lands, vegetation, and
water resources to ensure that we retain, sustain,
and regenerate the healthy functioning of the world’ s
freshwater cycles.

The knowledge and understanding generated by
our current and future scientific endeavours will pro-
vide the critical underpinnings needed to realise the
shared SDG blueprint of bringing ‘peace and pros-
perity for people and the planet, now and into the fu-
ture’. I’ m an optimist. And my optimism is buoyed
by the insightful assertion of the American novelist,
Kurt Vonnegut, who said that ‘science is magic that
works’. Water management requires that we use this
‘magic of our science’ to develop new governance
policies and local vegetation-management practices
to ensure that we sustain regional water resources for

the benefit of all into the future.
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