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Feeds on hundreds of different plant species
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Leaf curl virus Tomato irregular ripening disorder

Vector for hundreds of different plant viruses
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Cannot establish outdoors in the UK
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Typical British summer compared to typical French Mediterranean summer
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http://etccdi.pacificclimate.org/list 27 indices.shtml

Climate Change Indices
Definitions of the 27 core indices

mate Change Indices

1. FD, Number of frost days: Annual count of days when TN (daily minimum

temperature) = 0°C.

Let TN,}be daily minimum temperature on day i in year j. Count the
number of days where:

T < 0°C.

- SU, Number of summer days: Annual count of days when TX (daily

maximum temperature) = 25°C.

Let D(.gf be daily maximum temperature on day /i in year j. Count the
number of days where:

TX; > 25°C.

D, Number of icing days: Annual count of days when TX (daily maximum

temneratura) < N0

Climate indices to explore other aspects of climate that may be important


http://etccdi.pacificclimate.org/list_27_indices.shtml
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Biology-related indices for optimal development and optimal survival
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» Degree-day models suggest multiple generations possible outdoors in UK... but none
found

« Sharp north-south gradient in the number of cold days and nights relative to
Mediterranean, and in the optimal conditions for development and survival

* Hypothesis: minimum temperatures in the UK may cause chilling injuries and
mortality. Whitefly does not posses rapid cold hardening adaptation because it
originates in a warmer more constant climate

 Future climate change may mean UK climate more amenable to whitefly

* Northward migration within France may indicate increase in risk to UK

Summary
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So what about climate change?
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HadGEM3
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CMIP-5

ACCESS1.0 Sea surface temperatures

and
Sea ice extents

GFDL-ESM2M

HadGEM2-ES HadGEM3

IPSL-CM5A-LR

IPSL-CM5A-MR
MIROC-ESM-CHEM

New high resolution climate model data
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Atmospheric CO, concentrations determined by scenarios developed by
the International Panel on Climate Change

IPCC

IPPC
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Global average surface temperature change
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Global average surface temperature change
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Global average surface temperature change
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Global average surface temperature change

P — I

6.0 F < >
- = historical 20 years
| == RCP2.6
40 | == ACPB8.5
o i Global
e ‘ g — Warming
| Level 2
(GWL2)
1 1
1950 2000 2050 2100 adapid fom
IPCC (2013)

Representative Concentration Pathways



Met Office

Hadley Centre

Department

for Environment

Food & Rural Affairs

[I0F3
GBOT
60T
£60T
a60Z
S60Z
re0Z
E60T
Z60Z
60T
060Z
014
82802
£807
980z
S80T
r80z
EB0T
802
T80¢
080Z
BLOT
807
LL0T
as0z
SL0T
reng
ELOZ
ze0z
TL0Z

020z
680Z
2907
2902
aanz
5902
ranz
£80Z
a0z
1902
0a0z
B50Z
8507
£502
50z
5502
vs0z
£50T
502
1502
0502
{4
0L
£r0T
aroz
sk0Z
rroz
EFDT
Zroz
k0T

2080s

2050s

[T
GEDT
BE0T
LEOT
9E0Z
SE0T
rEOZ
EEOT
ZE0L
TEOT
(i
BZ0T
8107
£T0T
azoz
5702
rzog
£C0Z
44
o4l
0zoz
(474
2107
LT0Z
atoz
ST0Z
rroz
ET0Z
o
110Z

[0
G00Z
B00T
£002
a00z
5002
ooz
E00T
o0z
o0z
000z
GBET
66T
£GET
a66T
SBET
VEET
EBET
ZHET
TEET
066T
GBET
8861
£86T
as6T
SBET
rest
EBET
Z86T
T86T

Baseline

SWLL.5

swiz

Swi4

ACCESS1-0

SWLL5

swiL2

swi4

GFDL-ESM2M

SWLL5

swiz

Swia

IPSL-CM5A-LR

SWLL.5

SwiL2

swi4

IPSL-CM5A-MR

SWLL5

MIROC-ESM-CHEM SWL2

Swia

4°C)

2°C, red

HELIX model GWLs (yellow=1.5°C, orange



Met Office

Hadley Centre

Department

for Environment

Food & Rural Affairs

did not reach by 2100

8507
£502
50z
5502
vs0z
£50T
502
1502
0502
{4
0L
£r0T
aroz
sk0Z
rroz
EFDT
Zroz
k0T

2050s

[T
GEDT
BE0T
LEOT
9E0Z
SE0T
rEOZ
EEOT
ZE0L
TEOT
(i
BZ0T
8107
£T0T
azoz
5702
rzog
£C0Z
44
o4l
0zoz
(474
2107
LT0Z
atoz
ST0Z
rroz
ET0Z
o
110Z

[0
G00Z
B00T
£002
a00z
5002
ooz
E00T
o0z
o0z
000z
GBET
66T
£GET
a66T
SBET
VEET
EBET
ZHET
TEET
066T
GBET
8861
£86T
as6T
SBET
rest
EBET
Z86T
T86T

Baseline

SWLL.5

swiz

Swi4

ACCESS1-0

SWLL5

swiL2

swi4

GFDL-ESM2M

SWLL5

swiz

Swia

IPSL-CM5A-LR

SWLL.5

SwiL2

swi4

IPSL-CM5A-MR

SWLL5

MIROC-ESM-CHEM SWL2

Swia

4°C)

2°C, red

HELIX model GWLs (yellow=1.5°C, orange



” ;‘%‘7‘
Department

for Environment
Food & Rural Affairs

East Anglia
region

£
7%

' N,
L -

‘gi:rk;

= Met Office
Hadley Centre

:% /Mediterranean

ngf«\,\x region

Percentage of month Percentage of month

Percentage of month

100 |

United Kingdom

80 |

60

| =" | |

50°MN 51°N 52°MN 53

_,_..-/

M 54°N 55N

100

80

60

40 L

20

50°MN 51°N 52"M 53

—

M 54°N 55N

T

N\

ol 1
42°N 44" N 46

=== Baseline

N

483" N 50°N

3 GWLL.S

50°N 51°N 52N 53

/3 GWL2

N 54"MN 55N

Bl GWL4

Percentage of month with conditions optimal for development

June

July

August



, x

Department
for Environment
Food & Rural Affairs

East Anglia
region

o7 &
£y
L% /

| Q;EJ

Mediterranean

United Kingdom

= Met Office
Hadley Centre

Percentage of month

Percentage of month

42°N 44" N 46" N 48" N 50°M  50°N 51°'N 52°M 53°N 34°N 55N

Percentage of month

ol I I I I |_---|-'-'_+"|-—

42°N 44" N 46" N 483" N 50°M 50°N 51'W 52°M 53°N 54N 55N

=== Baseline 1 GWL1.5 1 GWL2 Bl GWL4

Percentage of month with conditions optimal for survival

June

July

August



o1y
o o )

Dpartment % MEt Ofﬁ ce

for Environment
Food & Rural Affairs Hadley Centre

» Degree-day models suggest multiple generations possible outdoors in UK... but none
found

« Sharp north-south gradient in the number of cold days and nights relative to
Mediterranean, and in the optimal conditions for development and survival

* Hypothesis: minimum temperatures in the UK may cause chilling injuries and
mortality. Whitefly does not posses rapid cold hardening adaptation because it
originates in a warmer more constant climate

 Future climate change may mean UK climate more amenable to whitefly

* Northward migration within France may indicate increase in risk to UK

Summary
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» Degree-day models suggest multiple generations possible outdoors in UK... but none
found

« Sharp north-south gradient in the number of cold days and nights relative to
Mediterranean, and in the optimal conditions for development and survival

* Hypothesis: minimum temperatures in the UK may cause chilling injuries and
mortality. Whitefly does not posses rapid cold hardening adaptation because it
originates in a warmer more constant climate

« Future climate change likely to mean UK climate more amenable to whitefly

* Northward migration within France may indicate increase in risk to UK

Summary
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Thank you!
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