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BUT....climate is only one factor among many
that determine the bottom line for a producer,
and may be a relatively minor factor
compared to market forces (prices for
products; costs of doing business, including
fuel, seed, credit, fertilizer); government
programs (subsidies, crop insurance); and
costs/losses due to pests or diseases.

MORAL.:
SKILLFUL CLIMATE PREDICTION
MAY NOT IMPLY PROFIT FOR
AGRICULTURAL PRODUCERS



Agricultural producers are a heterogeneous
group, with a large fraction resisting change
until forced to do so by either changing
markets or government mandates. There are,
however, producers who are well informed, try
out new approaches, have an excellent
functional understanding of odds and
probabillities, and tend to turn a profit
regardless of the situation. They are the most
receptive and aggressive of our clients, and
they DO want skillful climate forecasts, but In
terms relative to their location and operation.

“What do these forecasts
mean for my operation?”
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What does a sequence of skillful climate forecasts imply in
terms of productivity, say for just a single crop in a single
fleld? How much difference will that sequence of
forecasts really make in the odds for production
outcomes? Within the context of the operation, does the
difference due to climate variations actually manifest as
Improved profits or reduced losses?

What about implications for tillage options, crop rotation,
fertilization, pest and disease management? What does

a forecast imply for tactical (short-term) and strategic
(long-term) management approaches in agriculture?

Given the fiscal and logistical constraints of field
experiments, and the relatively weak climate
teleconnection signal for much of the U.S., the only
practical way to answer these questions is to employ

crop/hydrologic models driven by skillful climate
predictions.
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And then there are the issues related to the general
utility of the forecasts for this group of applications:
the (in)frequency of precipitation forecasts for
relatively large departures from climatology, the
reliability of forecasts, and the losses in reliability
associated with downscaling climate forecasts to
locations and applicable time scales. Let's assume

that we have dealt effectively with those issues
relative to the NOAA/CPC seasonal climate
forecasts. In locations where there appears to be a
potentially useful signal, how do we transform the
forecast climate signal into information suitable for
Inclusion in decision support systems?




Py forecast anomalies =
division forecast -
divison normal
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location forecast =
location normal +

forecast anomalies
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Step 2: Disaggregate in time, first phase:

Heuristic approach|- use Lhe
Information provided tq infer
al set of 1-month forecasts$ with
physically reaspnable values
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Step 2: Disaggregate in time, second phase:

Employ weather generators to produce
conditioned ensembles (approximately 500
realizations) of daily weather that reflect the
forecast shift in odds; technical issues
associated with random number and weather
generators must be resolved first, so that the
climate “signal” is not lost due to a noisy
generation process.




Step 3: Employ crop/hydrologic models to
produce baseline and forecast distributions
for the process of interest.

Robustness of
results will depend
on the maturity of
the models In use;
at worst, expect tha
scaled or
normalized shifts In
distributions will be
useful.

s des

100%

50%

0%

forecast
yield

normal
yield

PROBABILITY OF EXCEEDANCE

Very Low

Very High
FORAGE YIELD







Does i1t work?

First success: an application to
streamflow prediction in a small
watershed produced reasonable results.

Current effort: application to the
prediction of winter wheat biomass
production to support grazing; adapting
the winter wheat models to reflect actual
dual-use practice (in particular the
earlier planting dates) Is proving
challenging.

e des












Wet periods
1905-1908
1941-1945

Wet Periods 1957-1961

1982-2000
Mean = 4.6 [in] Dry periods
33 Years 1900-1904
1909-1917
1936-1939
1952-1956
1963-1972
1976-1980

/ 1895-2005
Mean = 3.7 [in]

I 111 Years

Dry Periods

Mean = 3.2 [in]
38 Years

Preliminary data, subject to revision







