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Current State

Challenges for Food Production

I Populationgrowth (Asia and Africa primarily)
I Globalization
I Urbanization

I Decliningyield

I Modernization of agriculture has lagged
behind industrializationin developing
countries

I Transfer of land from the production of food
to production of fuel

I Transfer of land to livestock (high protein
food)

I Biosecurity issues affecting-ree Trade
Agreements



Food Security

OReliablaccess to sufficient quantities of affordable, nutritious
food to maintain healthy, active lives£1996 World Food Summit

Four main dimensions of food security arg

I Avallability B Supply of food as determined by production,
stock level and nettrade

I Access- affected by income, expenditure, markets and prices
I Utilisation B nutritional status of what we produce
I Stability D Inadequate access to food on periodic basis

Avallability and Stability are threatened by the impact of climate
variability, climate extremesand climate change



Impact of Climate on Food Production

Global demand for food is expected to rise faster than population increase
Population is expected to increases by 30% by 2050 (9.3 Billion People)
Average income will rise by 120% and change in diet from minimal calorie to high prot

I CO2 and Temperature
| Pestand Disease
I Flooding

| Water Availability (Scarcity
and Variability)

I Unprecedented longerm climatic changes are likely to occur from greenhouse
warming that will also affect seasonal tnterannual variability
I Agriculture, particularly rainfed is most vulnerable from droughts, extreme events,

monsoonal change, heat stress, pest and diseases
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I Water Cycle Main Driver of Food Production

I A Warmer Climate Pushes the Water Cycle into Unknown
Territory

I The Terrestrial Water Cycle is not Natural Anymore

I Urgency to Understand the New State of the Water Cycle in
which Natural and Anthropogenic Processes Interact
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How will a warming world affect the available fresh water
resources globally, the human interactions with these water
resources, as well as their value to society and how does this
translate specifically to the food basket regions of the world?

*Within the context of the World Climate ReseardArogrammethe focus will be on the geophysical
processes and the anthropogenic influences on these processes



Products and Deliverables

How will a warming world affect the available fresh water resources globally and
how does that translate specifically to the bread basket regions of the warld

I This grand challenge in particular expands on questions
related to changes inwater supply and storageboth
temporally and spatially with respectto reservoirs, ground
water, snowpack depth etc. and in order to answer that we
need to address both the water supply and demansdide:

I Set of sub questions see next slide:

' Answers to these questions are the main outcome of this
grand challenge. To enable the research needed we set up th

grand challenge In tiers both in the regional sense as well as
In research sense




Set of Sub Questions
WCRP Grand Challenge of Water Availability

What are the effects of changes in the character of precipitation (snow vs. rain, snow water
equivalent etc.)?

How do the temporal changes in precipitation regimes affect water availability?

How will changes in the mean and variability of precipitation affect human infrastructures ?
Which regions will see an increase vs. decrease in precipitation?

Which regions will see an increase vs. decrease in actual and potential evapotranspiration?
Which regions will see an increase vs. decrease in the climatically available water-

How is groundwater recharge and availability affected?

In which regions can groundwater pumping be sustained in a warmer climate?

How is snow cover, depth and water equivalent affected?

In which regions is food productions endangered by the expected changes in the water cycle?
Which actions need to be undertaken to improve our water management and maintain a
viable agriculture?

How will climate change modify competing interests for water?

How are land water exchanges affected by climate change, or affecting themselves regional
climate responses (e.g. temperature and precipitation means and extremes)

How are changes in landuse/land cover affected by the water availability or affecting the
water availability?



Methodology

I A Regionally Tiered Approach

¥ Focus on Three Main Regions

' A Research Topic Tiered Approach
¥y NEW: Human Dimension
¥ NEW: High Resolution Convection Permitting Modeling

¥y Build upon Existing Efforts (Within and beyond WCRP)
UNESCO IHP, HYDROMET ServitdSAPS TPE etc.
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GreatPlainsand - =%
Central Valley et
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I Within this Grand
Challenge the focus will
be onthree major food
producing regions of the
world in the context of
climatic change



GEWEX Regional Hydroclimate Projects
Current Status 2016
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