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Climate change: past

Global Temperature and Carbon Dioxide
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United States Environmental Protection Agency (EPA) 19 January 2018* snapshot of climate change FAQ



Climate change: past
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Lassalle et al. (2009) Global Change Biology 15: 1072-1089




(€) Petromyzon marinus

B8 Appearance
[F3%9 Increase

Il Stable abundant b
B Stable missing £
== Moderate diminution
Severe diminution
Il Disappearance

=)
<, Mediterranean Sea

B, -

\ 7 —

™

/
A '8 b e
N \

&

MIEUX CONNAITRE.
MIEUX COMPRENDRE.
MIEUX GERER.

FORUM INTERNATIONAL

Lassalle et al. (2009) Global Change Biology 15: 1072-1089
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Egg survival
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FiG. 6. Effects of increase in water temperature (T') and of the density (D) of juvenile salmonids (Salmo
salar and Salmo trutta) on the length (L) reached by young-of-the-year Salmo salar on 15 October.
Responses were drawn for three contrasted configurations of fixed parameters Tin, T and Ty in
equation (3b). Fork length reached in (a) Tyyg = 6-8° C, Ty = 17-6° Cand Ty = 23-9° C. (b) Ty =
5:8° C, Ty = 15:6° C and Ty = 22:4° C. ()T = 7-8° C, Ty = 19-6° C and Ty = 254° C.
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FiG. 1. The Oir River catchment (France) and the La Roche Brook. me, impassable dam; @, partial fish trap
(Cerisel Mill).
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Bal et al. (2011) Journal of Fish Biology 78: 1002-1022
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Gregory et al. (2017) Freshwater Biology 62: 1117-1129
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Otero et al. (2014) Global Change Biology 20: 61-75
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F1G. 2. The effect of (a) fork length (Lg), (b) condition (K) and (c) migration day (¢) on the overall probability of
individual Salmo salar returning. In each panel, the other explanatory variables are fixed at Ly = 120 mm,
K =0, r=120 and a migration year of 2008. For ease of interpretation, the condition effect is presented
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Post-smolt growth
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Bal et al. (2017) Journal of Fish Biology 90: 2375-2393
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Todd et al. (2008) Global Change Biology 14: 958-970; Beaugrand et al. (2012) ICES Journal of Marine Science 69: 1549-1562; Friedland et al. (2018) Global Ecology and Biogeography 27: 551-569




Figure 5. Schematic representation of the Atlantic salmon life cycle
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Otero et al. (2012) Ecology and Evolution 2: 2192-2203



Spawning migration
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Parry et al. (2017) Ecology of Freshwater Fish 27: 128-137
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Climate change
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Piou et al. (2013) Global Change Biology 19: 711-723



Climate change: future
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Climate change: future
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(c) Changes in mean number of heat waves for MJJAS, 2071-2100 compared to 1971-2000
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Kovats et al. (2014) Europe. In: IPCC AR4, pp. 1267-1326



Future climate change: fish

(%)

Percentage

Fig. 2 Changes in distribution predicted for each species by the final models. Light grey and white bars represent increasing abundance Saumon

. . . . Traite de mer
and appearance, respectively. Dark grey and black bars represent decreasing abundance and disappearance, respectively. All the
percentages correspond to a ratio between the number of changing basins and the number of basins where the species occurred in 1900.
Basins for which the model did not succeed in predicting their 1900 abundance were not taken into account in this process. The species
were sorted by increasing order according to the size of their 1900 distribution area.
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Lassalle et al. (2009) Global Change Biology 15: 1072-1089



Future climate change: salmon
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(d) Salmo salar
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Age at maturity
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