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Climate change, species distributions, and conservation

Chris D. Thomas
University of York

Species are moving their geographic distributions as a result of climate change. However, individual
species are showing different responses because they react to different aspects of the climate. This leads to
the need to protect species where they can survive, and this is not always in the same locations where they
used to be recorded historically. Therefore, conservation strategies need to promote the movement of species
to places where they can survive. This will include the maintenance (and creation) of habitat stepping-stones,
and in some cases human-assisted translocation. Conservation is increasingly about helping nature to be

dynamic, rather than trying to stop change.

FavBEORMOFERTFR ERENDICH
Forecasting distributions of butterflies and implications for conservation
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PHEINTVD DI TiERV., RIFETIE, BREBDPERINIMEEZREL, ) LHOREIZET 5,
SEEBR U O 22 H O 2CT 52 L2 HIBE L7z,
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RCP 85), 2 20OBE k> F 1 4 (5T F V) 4 L RENHGE T TV & (4F 5km)) 2 & L TRk TPl 217>
7z, YW E T F ) F (RCP 85) T 2080 4 (I BREZA Mt et T o0 A B0 Ai 1A 26 3 % 1 [0l 2 A 4 19k o fs 2 fil
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Trait-based prediction of breeding site dispersal under global change: can migratory birds move
farther?
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Additive effect of climate change and land abandonment may accelerate range expansions of Sika
deer
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ABFZETIE, HHAHOEAL L [RIEEALDSEE 5 ED =K v Vh OGAEALI RIT L 7B 25 5 2 &
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Degradation of seaweed beds and expansion of coral reefs in Japanese subtidal rocky habitats
under current and near-future climates
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Genetic factors limiting the range expansion in butterflies and damselflies
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W2, 7IV7A4A MM KRTRID2ODBEIHEICN L7 T4 Y ERLIZHN, THEZA M KRTIE,
JEHEISHTH D, S5, BEMERBA LIS EREEZAT, LYIFFEHSHRELZRLE. b
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b7z TRIZTHEIN D V), kR BIZIEERA SN o7z, ThHDZ i, REDAOER O T
AR DIL LR BT TwWAEEZ NS

INHORERIE, ELE EFOBEMHEESEOL ¥ VIRICKE LR FEER 52 TVWA I EEZRBL TS,

IRBTENCNETSEEFET/ LT71 KB SIRERT S
Genome-wide search for genes responding to environmental changes

AREIFH
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WXZOEITTH Y, 1902 4£72 5 2010 4F F TORA AT B W TR S M- AR % R L 72475 5
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FEFY) V7L, HEIGEET OV EE T AR F 22 3RER) 2HALE L=y FET 2 (Ecological
Genome Niche modeling) %17\, WMBALICH T 2I8E LXK L7z, (ko= yFE7) v 726l WL
EDBBBNTHFUNY X OEMITBAEL ) b EHE - SESICBET A I RSNz —T, #EISERT
RHALE L=y FETY) ¥ 7 TR L JRAER O VB A T TR 2 ), REREICH T 2R EIC D A
BHEUDZEDRBENT. ZOHEIE, FUMETH > THEEOREIC X > THEHIRLARBEZEN N 2080
RpBbZeRRLTED, HNIZBIT2#ILNEMEZFHET 2 FTEELZNMAZL-0TLEIONS.
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[Introduction |

M CIFE (R Y: AE Y v 7 — / BERS: BT RRL ) - B AR et BORE R T )
[ Predation intensity on a free-living animal from a specific predator estimated by capture-mark-recapture

method in combination with laboratory experiments]

Lele, Subhash R. (University of Alberta)

[ Using expert opinion for design, model selection and analysis of ecological surveys: A frequentist approach |

e R (KERAWIIEE ¥ & — B XK EMZERT )
['A surplus production model considering movements between two areas using spatiotemporal differences in

CPUE: application to sea raven Hemitripterus villosus off Fukushima |

Ponciano, José Miguel (University of Florida)
[ Using stochastic population dynamics models to estimate bacterial interaction strengths and model the

stability properties of the human microbiome |

Il ER (AR

[ Prediction of transcriptome under fluctuating field conditions

ks B (LREBRMR A HEERT)

[ Estimation of deer density and carrying capacity from multiple data and state-space model ]
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[ Asymmetric logistic regression model for estimation of abundance of global stock data]

WA BE— - B IR (BRI B SET )

[ Concluding remark and discussion |

[ Predation intensity on a free-living animal from a specific predator estimated by capture-mark-
recapture method in combination with laboratory experiments]
e (RHAXE AEt 24— / ZHAE BEWEF) - B8 B—B (METEEWERT)

Quantifying relative intensity of predation by each predator species has been regarded essential to
understand life history of prey animals, but remains a long-standing challenge. To segregate a predator-
specific mortality from others, we developed a hierarchical model based on data from a 3-years multi-event
capture-mark-recapture (CMR) method and a laboratory behavioral experiment. A subtropical land snail
Satsuma caliginosa caliginosa (Stylommatophora; Camaenidae) in Ryukyu Archipelago, Japan, can autotomize
and regenerate the posterior part of its foot at an age-dependent probability in response to attacks by a snake
Pareas iwasakii (Squamata; Pareatidae). Taking the advantage of easy characterization of original/regenerated
feet, we detected survival events from snake predation by CMR and reconstructed the life history of the
snail. Our result indicated that more than 17 % of mortality of the snail were attributable to the snake
predation. This estimation is unexpectedly high for the endangered status of the snake species, and thus
properly explains why S. c. caliginosa maintains the unique ability of this resource-consuming adaptation. Our
combined approach to predation-intensity estimation would be applicable to life history studies of a variety of

free-living animals in the wild.

[ Using expert opinion for design, model selection and analysis of ecological surveys: A frequentist approach |
Lele, Subhash R. (University of Alberta)

Many ecological studies are characterized by paucity of hard data. Statistical analysis in such situations leads
to flat-likelihood functions and wide confidence intervals. Although, there is paucity of hard data, expert
knowledge about the phenomenon under study is many times available. Such expert opinion may be used to
strengthen statistical inference in these situations. Subjective Bayesian is one approach to incorporate expert
opinion in statistical studies. This approach, aside from the subjectivity, also faces operational problems.
Elicitation of the prior is the most difficult step. Another is the lack of a precise quantitative definition of what
characterizes an expert. In this paper, we discuss a different approach to incorporating subjective expert
opinion in statistical analyses. We argue that it is easier to elicit data than to elicit a prior. Such elicited data
can then be used to supplement the hard, observed data to possibly improve precision of statistical analyses.
The approach suggested here also leads to a natural definition of what constitutes a useful expert. We define
a useful expert as one whose opinion adds information over and above what is provided by the observed
data. This can be quantified in terms of the change in the Fisher information before and after using the
expert opinion. One can, thus, avoid the real possibility of using an expert opinion that adds noise, instead
of information, to the hard data. We illustrate this approach using an ecological problem of modeling and
predicting occurrence of species. An interesting outcome of this analysis is that statistical thinking helps

discriminate between a useful expert and a not so useful expert; expertness need not be decided purely on
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the basis of experience, fame, or such qualitative characteristics.

[A surplus production model considering movements between two areas using spatiotemporal
differences in CPUE: application to sea raven Hemitripterus villosus off Fukushima
5EH FTH (KEHBESHR L 2 —FICXKEHTEFT)

Although the number of marine protected areas (MPAs) for stock management has increased, movements or
differences in population structure of a target species between an MPA and surrounding fishing areas has
rarely been considered in stock biomass estimations. We developed a surplus production model considering
seasonal movements between two areas. The model was applied to sea raven Hemitripterus villosus off
Fukushima, where almost all fishing has been banned since the 2011 Fukushima Dai-ichi Nuclear Power Plant
accident. We predicted a future biomass using catch per unit effort (CPUE) from coastal gillnet and offshore
bottom trawl fishing from 2000 to 2009. The model reflected the seasonal coastal-offshore movements well and
the predicted increasing sea raven biomass in both areas, which was validated by the observed CPUE after
2010 including that of trial bottom trawl fishing operated within the limited offshore areas off Fukushima after
the accident. These results indicate that the newly developed model incorporating seasonal movements is

feasible and that the waters off Fukushima have effectively been serving as an MPA since the accident.

[ Using stochastic population dynamics models to estimate bacterial interaction strengths and model the
stability properties of the human microbiome |

Ponciano, José Miguel (University of Florida)

In this work, I develop a multi-species, stochastic population dynamics model applied to the prediction and
understanding of complex microbial vaginal community dynamics. The analyzed data consists of time
series of estimated total abundances of multiple bacterial types sampled daily for 70 days in 22 women. Our
statistical analyses accommodate the effects of over and under prediction due to sampling error, and consists
of a hierarchical, stochastic and multivariate Markovian model of population dynamics with added sampling
error. The estimated matrices of species interactions was used to estimate various stochastic stability metrics
that were in turn used to classify each community according to the degree of stability. In this work, after
showing which approach leads to the best estimates of ecological interactions, we showed how the stability
classification can be used to understand which inter and intra-specific processes need to change in order to
change the stability behavior of a given community. This analysis can be interpreted using the concept of

ecological restoration and applied to a wide array of ecological communities.

[ Prediction of transcriptome under fluctuating field conditions]
a2l =8 (BAKE)

The field environments is real and natural growth condition for crops and wild plants. In a field,
environmental factors are continuously changing in complex manner and exhibit diurnal oscillations and
seasonal changes. Such changes in environmental conditions affect gene expression.

In this talk, two models to describe the relation between transcriptome data and environmental conditions
were introduced. The first model is based on that proposed in Nagano et al. Cell 2012. In this model,

the response of each gene to environmental conditions is described as a cumulative sum of the product
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of a diurnal change in sensitivity and a nonlinearly transformed stimulus during a given time period.
Computational costs for parameter optimization and model selection is significantly reduced in comparison
to the previous model. The second model uses co-expression information rather than detailed description of
environmental responses. Co-expression information described by smaller numbers of variables.

Both models were applied to transcriptome data of rice plants in the field, and yielded good prediction for
most genes. Whereas the first approach provides slightly better prediction, the second one has the potential
to produce an interpretable low-dimensional representation of transcriptome data. The improvement of the

model is required to obtain both good prediction and interpretable low-dimensional representations.

[ Estimation of deer density and carrying capacity from multiple data and state-space model]
RS BEA (LIREHZMEESHTER)

Carrying capacity is one of major driver of population dynamics and is defined as the maximum abundance
of certain species in some spatial unit. It is expected that carrying capacity differs among locations because
of the differences of the amount of available food among locations, but spatial difference of carrying capacity
and its factor had rarely been examined. In this study, I estimated spatial difference of abundance and
carrying capacity of sika deer (Cervus nippon) by state-space modeling. I used seen deer per unit effort, pellet
group density, block count survey, and the number of hunted and killed deer as data which were collected
from 2005 to 2014 in Yamanashi Prefecture, central Japan. My model showed that population dynamics of
sika deer greatly differed among 55 x 4.6 km cell unit. Carrying capacity of sika deer in the cell unit also
differed among cells and carrying capacity was high where the percentages of deciduous forests and artificial
grasslands were high. The percentages of evergreen forests did not affect carrying capacity. For deer
management, spatial difference of carrying capacity should be considered and the management of artificial

grasslands should be promoted.

[ Asymmetric logistic regression model for estimation of abundance of global stock data

B (BHKFE)

After a sensational paper published in Science predicting all the fisheries would collapse by 2048, there
have been several papers proposed to estimate the global stock status using fishery-related data as well as
stock assessment data. The stock assessment data such as RAM legacy data is essential for constructing an
estimation model because the biomass in that data reflects the abundance of marine stock status properly.
However, the available assessment data has limited sample size due to intensive data requirements and large
amount of cost, and the ratio of collapsed stocks to non-collapsed stocks is highly imbalanced.

To allow for the imbalance and uncertainty, which is intrinsic in the fishery data, we propose a new binary
regression model with mixed effects for estimation of stock status by employing an asymmetric model. In the
estimation equation, we observe that the weights for the non-collapse stocks are relatively reduced, which in
turn puts more importance on the small numbers of observations of collapse stocks. As a result, the estimated
collapse probabilities are much improved with a little degeneration of the estimated probabilities of non-
collapsed stocks. The performance of the proposed method is also demonstrated to be promising by several

simulation studies.
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