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Introduction

Synthesis of 32 studies (Meta-analysis) for temperature change in Florida
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» A Scenario is a coherent, 9

internally  consistent  and g

plausible description of the 6

future state of the world. It is i

not a forecast; rather, each 3

scenario is one alternative 2

image of how the future can (1)

unfold (IPCC, 2008). 1

2

-3

» Temperature change ==) -3 °C “5‘
to 6 °C. 1800 1850 1900 1950 2000 2050 2100 2150

Figure shows the scenario funnel of temperature change in Florida
(Anandhi, Sharma and Sylvester, 2018) 3



Crop Failure Temperature (CFT) and Frost Indices (Fls)

»Crop Failure Temperature (CFT) :
Maximum  temperature  above
which crop growth stops and which
leads to crop failure.

Tax = Tp(Base temperature)

»Base temperature: temperature at
which crop growth and
development occurs.
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First fall freeze (FFF) Growing season length (GSL)

first day when T ;, < 0 _ in The number of days between the LSF
and the FFF

the period
1 Sep. to 30 Nov

Tin < Tp(Base temperature)

Last spring freeze (LSF)
last day when T . < 0°C 1n
the period 3*&'. N
1 Marchto 30 June Wi~




To analyze the effect of
indicators such as Crop
Failure Temperatures (CFTs)
and Frost Indices (Fls) on
crops in Florida.

Objectives

/

To develop the adaptation
strategies using decision
support tool & causal loop:
DPSIR (Driver Pressure-
Impact-State-responses).

/




Methodology
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Data Collection

Downloaded daily maximum and minimum temperature data at
resolution is 0.125°x0.125° ( ).

Coupled model inter-comparison project phase 5 (CMIP5) models
dataset for historical (1950-2005) and Representative concentration
pathways RCP8.5 (2006—2100) climate experiments are used.

Florida Grid points = 856 in numbers.




Step 2 Step 1

Step 3

Step 4

a

.

Crop Failure Temperature
(30-C, 32 -C, 34 -C,35°C, 39 C
40 -C)

N « N
Frost temperature
and (5.6°C, 2.2°C, 0°C and -2°C, -1°C and -
5°C)
> - >

¥

L 2

Analyzed the maximum
temperature time series

Analyzed the minimum temperature

M time series

Estimated the variability in each Els using

boxplot

¥

Plotted the scenario (funnel) plots

4

Developed DPSIR framework
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Causal Chain/Loop

Pressures results from
the driving force
which impact the

environment

Pressures

1. Land-use/land
cover, 2. Soil,
3. Climate, 4. Flora,

5. Fauna

Activities that have
a direct impact on
the environment

Formal efforts to
address changes in
state, as prioritized

by impacts

The changes in
the states




Results
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Crop Failure
Temperature Frequency bOXpIOt

Scenario (Funnel) Plot
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Crop Failure

Scenario (Funnel) Plot

1950-2005

Intensity boxplot
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Impact of crop failure temperature

Regional

Microscale
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Above-ground

Reproductive and
vegetative develop.

Crop failure iabili

Y e pet Pollen viability
Harvest Global Food production
indices

Seed production

Dec. pollen production

Dec. photosynthesis _
Floral development _

Dec. plant height Filed anthers

Infest of pest and insects

Seed germination

Below-ground
Inc. drought condition and dry spells

pH scale

Evaporation rate in soil and water

Orientation of root

Inc. soil respiration
growth

Soil water content loss

Damage cell division

Inc. biomass accumulation.

Growth and soil microbial diversity
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Fungi effect plant photosynthesis.




Impact of frost temperature

Regional

Microscale
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Climate variability

Temperature change

Adaptation Strategies

Florida Annual Avea Average Maximum Surface Temperature
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Adaptation strategies for CFTs

@ m m—
a o —

Reduce impact

P - . «  Changing the land use for crop (Poyatos
.~ " Transformational et al, 2003)
K s ad aptation «  Paradigm shift of the crop varieties
/ (Rockstrom et al, 2010)
y : *  Change in livelihood (Poyatos et al,
K 2003)
YA ——— —
S =TT Reduce impact Benefit from impact
R ‘ SYStCIIl adaptatlon *  Breeding of varieties crop (Devasirvatham et al, * Adoption of
e 2012) precision
e *  Raising livestock (Rojas-Downing et al, 2017) agriculture for
e *  Using Plant-Growth-Promoting Microorganisms different crop
’ and Using of microbial inoculants (PGPMs) (Yang et al, 2007)

(Salim et al, 2017)

_ Reduce impact
Incremental adaptation |,

Change in crop varieties (Twagiramaria
et al, 2018)

*  Using Biofertilizer (Salim et al, 2017)

*  Changing the irrigation pattern (Elias et
al, 2017)

Benefit from impact

*  Changing the cropping system (Hartfield
et al, 2014)

*  Changing the planting and sowing
times(Twagiramaria et al, 2018)

*  Early planting to adjust for temperature
shifts (Elias et al, 2017)

Climate variability and Change



Adaptation to Frost Temperature

R — Reduce impact

= - . *  Changing the land use for crop
R Transtormational *  Paradigm shift of the crop varieties
id adaptation
7
7
/ e _
A Reduce impact
- £ System adaptatlon * installation of sprinklers, micro-sprinklers, surface irrigation

Incremental adaptation

and artificial fog
*  modifving plant genetics/genetic improvement of crops
*  Selecting species for iming of phenological development
*  use of wind machines and heaters

Reduce impact

cover crops with organic material
Treating crops with chemicals
installation of fans ad heater (combined)
Growth regulators and oother chemicals
mulches/stapples and cover cropping
Controlled nutrition

Selecting planting dates

Climate variability and Change
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Conclusions

This study is innovative because:

1) DPSIR framework is used to develop decision support tool using ecological indicators (CFTs
& Fls).

2) As a basis of adaptive management strategies and insights for updating management
decisions.

3) To improve the linkage between the climate impacts and adaptation research.

This study helps us in explaining the trends for the crop at different thresholds from the
historical (1950 — 2005) and future projection RCP 8.5 (2006 — 2100) by using 21 GCMs.

Temperature change affects different crops at different threshold in terms of intensity and
frequency for CFTs and Fls.
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