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Climate risk management through climate

i indices

A Climate indices are useful for forecasting climate,
crop yield and crop price

A Seasonal climate/crop forecasting (SCF) should
Include evaluation of model errors

A SOl derivatives could attract many wheat market
participants in Eastern Australia

A Climate Anomaly Indices (CAls) can form a base for
derivatives and insurance products around the World




Risks for farmers in Australia

+

Farmers and others are
all swimming in the
stormy seas of risk,
with and without

formal climate forecast
(Anderson, 2005)

Drought

Flood

Lack of water
Excess of water
Frost

Hail

Bush fires

Wind

Severe storms
Cyclones



Volatility of ag production

Australia
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Rainfall variability
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Australian farmers are unusual on the
World scene

A EXxporting the majority of their production but marginally
Influencing on the world prices

A QOperating in an environment of very strong volatility in rainfall,
yield and price

A Having considerable exposure to conventional commodity
markets

But:
A Having strong climate adaptation abilities
A Using seasonal forecasting in many forms of decisionmaking

A Having ready access to government and academic advisors on
climate risk management



Weather risk management for Australian wheat
to date

A Hall and fire insurance
A Use of climate forecasting system for decision making

A Trust in SOI-based forecasting schemes over past
decade of use

A Little use of weather derivatives (NAB, Sydney
Futures)

A Government assistance for drought
A Interactions with water, energy and bio -fuel market



Utility of CAI risk management products for
wheat industry

+

Q1. Will CAl-derivatives be more useful than other
types of weather risk products?

Q2. What benefits may accrue to wheat-industry
stakeholders using SOI derivatives?

Q3. How can such products be constructed, priced,
evaluated and promoted?

Q4. What synergies for users of both seasonal
forecasting and climate risk products?

Q5. What are the implications of climate change to
WRM in Australasia?



i Different CAls applicable to various regions

A SOIT cross-Pacific oceanatmosphere phenomenon,
periodicity 2-7 years 1 eastern Australia

A Nino 3.4 and IODI T area average seasurface
temperature in Pacific/Indian Oceans

A NAOIT non-Pacific Northern Hemisphere pressure
patterns, periodicity 2-5 years T North America and
Europe

A AAOIl and SAMi southern and western Australia



More practical climate forecast and anomaly indicators i
use of the Southern Oscillation Index remains popular

and has global impact
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Fercent chance of rain

Key capabillity: providing rainfall probability
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Wheat Yield — Average In Season SOI Value
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Weather forecasting and risk management
tools: shire level

—

- Forecasting the Australian Grain Crop; example of a fully integrated

agrometeorological system

SoasonchropOuﬂook Wheat - Myzooo

= J

Compare to
reference yield
expectation

Slmple Agro-
climatic model

Geographical

| Information
(Potgieter, 2003)




Wil CAl-derivatives be more useful than other
types of weather risk products?

Global indicator v site-specific index
Climate anomaly v weather index
Derivative v insurance product
Cumulative v timescale index

Simple v multiple indices

Interaction with seasonal forecasting
Utility of weather -linked notes or bonds



What benefit may accrue to wheat industry
stakeholders?

i CAIl products should be attractive for farmers, that

highly exposed to drought, as other tools are no
available

A Suppliers to agribusiness with aggregated weather

risks
Eastern Australian wheat farmers
Individual farmers with strong SOI signals

i Geographically large stakeholders



Agricultural systems, climate systems and
management decisions

Decision type (eg. only)

Frequency (year)

Logistics (eg. scheduling of planting / harvest
operations)

Interseasonal (>0.2)

Tactical crop management (eg. fertiliser/pesticide use)

Interseasonal (0.2-0.5)

Crop type (eg. wheat or chickpeas)

Seasonal (0.51.0)

Crop sequence (eg. long or short fallows)

Interannual (0.5-2.0)

Crop rotation (eg. winter or summer crop)

Annual/biennial (1-2)

Crop industry (eg. grain or cotton, phase farming)

Decadal (~10)

Agricultural industry (eg. crop or pasture)

Interdecadal (10-20)

Landuse (eg. Agriculture or natural system)

Multidecadal (20+)

Landuse and adaptation of current systems

Climate change




How can CAI products be priced?

Burn analysis
Index distributional analysis

Burn analysis but with stochastic weather generator
using CAls and forecast

Stochastic differential equation models
Modified Black-Scholes techniques



Example of collar product based on SOI6

Pay-of

Suggested pay-off function evaluated for each year
of 1876-2005
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SOI6 collar derivative: pay-off function,

premium and net profit for various climate

epochs
Epoch Mean SD MeanF | SD (F) |Premium| Farmer
SOI6 (SOI6) net

All(1901-2005) -0.65 8.01 20.5 115 43.5 -23.0
Warm 1 -0.04 8.08 22.7 105 43.8 -21.0
(1910-47)
Cold (1948-77) 1.34 8.36 10.4 115 33.5 -23.0
Warm 2 -2.12 7.68 52.7 128 78.3 -25.0
(1978-2005)
1876-1909 -0.05 8.56 22.8 122 47.3 -24.5




What synergies for users of both seasonal
forecasting and climate risk products?

Ensemble forecasts for synthetic weather paths and
yield pdf os

Generali zed Adownscal ingo
farm risks

SCF error distribution in overall optimisation of
decisions and WRM product selection

Estimation of production and optimisation procedures
for competitors

Synergy for players at all levels of risk aggregation



What are the implications of climate change to
WRM In Australasia?

A Climate change poses challenges and opportunities to
climate risk management

A Pricing of WRM instruments may depend on the
choice of epoch for historical information

A Increase uptake of CAl-derivatives

A Abrupt climate transitions challenge climate policy
analysis



CAl derivatives 1 international currency for risk
transfer

+



