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(A) Occurrence of western cherry fruit fly and potential environmental
suitability predicted by (B) MaxEnt_Eny, (C) MaxEnt_EnvHost, (D)
MaxEnt_EnvHostClimex, and (E) CLIMEXmodels (Kumar et al. 2014)

University of California B

Agriculture and Natural Resources



Weed risk assessment (WRA) examines situations in
. which an exotic plant species has already been, or may In
future be, introduced to new region

How much of the target region is the species likely to be able
to persist?

What economic or environmental threat does this weedm |
pose? 24

Modelling Is done to assistin decision-making.
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WRA Des i g nati o n s Potential quarantine pest

Designation | Meaning yes
Present in PRA

Area?

Low Risk: Not currently recognized as invasive in Hawaii, and not
likely to have major ecological or economic impacts on other Pacific
Islands based on the HPWRA screening process.

Limited
distribution?

Area suitabte for
establishment?

Low Risk: Not currently recognized as invasive in Hawaii based on a
track record of not becoming naturalized despite being widely planted

in Hawaii for at least 40 years. no

Already under
official control?

Will have economic
importance?

High Risk: Likely to be invasive in Hawaii and on other Pacific
Islands as determined by the HPWRA screening process., which is
based on published sources describing species biology and behavior
in Hawaii and/or other parts of the world.

Has economic
Importance?

yes

Has economic
importance?

High Risk: Documented to cause significant ecological or economic
harm in Hawaii, as determined from published information on the
species’ current impacts in Hawaii.

The species has been assessed using the HPWRA system; however,
no assessment of risk can be provided at this time because
EVALUATE | 1)important information is missing from the assessment or 2jthe »( Quarantine ),
t
species possesses a combination of traits and characteristics that Qf_//
make its behavior difficult to assess using the WRA system. !

Evaluate
introduction
potential

/
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Severalcomputer-based systems that can assist In
estimating the likely environmental suitability of a
new environment

Climate matching z CLIMEX, CLIMATE
Observations/Georeferenced datae MAXENT
Herbaria records- CLIMATE ENVELOPE, GARP
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#A Home Software Climex Dymex Editions

C I_l M EX— DYM EX 1 ?ci)gkmxvesggpomss

CLIMEX predicts the effect of climate change on species distribution, using DYMEX is a modular modelling package that allows the user to develop

simulation = modeling techniques. CLIMEX attempts to mimic the and run deterministic population models of biological organisms rapidly.

= Zhanisms that limit species’ geagraphical distribution and These population models are structured around species’ lifecycles, which
(Ao LIg: LT LI - <casonal phenology and relative abundance. in turn consist of the growth stages that individuals pass through during
HOURS MINUTES their life.
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CLIMEX attempts to mimic the biological mechanisms that limit

phenology and relative abundance

/E Matches climate
suitability based on
OPAAEAOSG
parameters for growth
and development.

Compare

Locations

AAIT

—

- _ R
£ Matches climate patterns

when only a bare
minimum (or nothing) is
known about a species'
distribution. The
'‘weakest' form of
analysis.

Match
Climates
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species' geographical distribution and determine their seasonal

/E Uses interannual
weather variability to
examine the species'
phenology for a single
location.




CLIMEX

Compare Locations or Compare Years options
"Growth Index" (Gl) = potential for growth of a population during the favorable season
03 O0A O O(cdd, HokE Wek dabd Dry) = the probability of the population surviving through the
unfavorable season.
Gl and Stress Indicescombined into an "Ecoclimatic ) T A A @ & ojer#d)m@asure of favorableness
of the location or year for a species. The results can be presented as tables, graphs or maps.

Climate -matching functionthat can be used in the absence of any knowledge of the

distribution of a species
Identifies sites with similar climates for targeting collection and release sites, or for assessing risks
from exotic species.
Can selectvariables for modeling (e.g., temperature) or to choose particular months that need to be
used in a comparison (e.g., summer months in temperate zones).
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For switchgrass cultivated as biofuel in California, invasiveness limited by several steps
Joseph DiTomaso, Jacob Barney, J. Jeremiah Mann, Guy B. Kyser
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Can adjust ™ (B)
parameterssuch as W
soil moisture, A 6
temperature [_
for simulation. Qe

#AT T AEA O 1 OEAOS

showing seasonal or )

N
yearly variability. A
B - 3
o ¥
I
El = 0-10 (not suitable) B El = 21-30 (moderate suitability)
El = 11-20 (low suitability) M E=31-100 (high suitability)

[View Enlargement]

Fig. 2. CLIMEX climate-matching results for switchgrass based on climate preferences estimated for (A) the
nonnative range of the western United States and for (B) the nonnative range of the western United States
assuming yearlong access to water (e.g., land along a stream or land that is irrigated). The colors represent

CLIMEX ecoclimatic index values (El; 0-100), where higher numbers represent a more suitable environment

(see figure legend) (Barney and DiTomaso 2011).
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