2021 TEHE A A SHERRF T2
HERE

WAk T K% 2021 4 10 A 16 H-17 H

BEHEEE NG wBEY
M PR

MEABA: @R, LR, A3 PEAFRZGLAFHARAAK, HhL
EERyPANFRELFERTNIME, PEASFLEF, FEHASFARFASEL
AR I, BiRah A1 54 (International Society on Dynamic Games) .
FEHZEKF4ALS2T Biology Letters Znk. EIRF|4 PLoS ONE %%, 1992 5 8 A
BEZMNRFFREFELFE, LT AR F; 1992-1994 F 4 F BAFIZ
I EG LB, FF 5T e A AR 7 F 5 1994-2005 4 A4 Center
for Complex System, Florida Atlantic University (US) ; Department of
Mathematics, Wilfrid Laurier University (Canada); Department of Mathematics
and Statistics, University of Montreal (Canada); Keck Graduate Institute of
Applied Life Sciences (US) MFSWERF ) FFit HAMFWH L. BRI
2005 F 10 ANEFEAFR “BAFR” 2R E I/ B AT A6 T 24T LA
WA AR BB IR S 5 SR A BRI FAE . ARITALS
F. ARRKBRIEGEENG ) Fo

Hahdeth#H T AR D22 ENZGEBA
Fhik ZMKRE

REWE: BIETMANYHGFEGAMNFTERLT —ME& =AM WHH



BFERNBARF AT o TN Z A SN THROHZEBINREROI A,
Wirre S [ SR FE R E A AR ERE, THROH=EM%E TH

TR EWFEREEEATHAEE R E . FFREE IR T B AT
P ARBAATH, URHFEHETRE2XBRBHFRR L HHRETEANHR
FRe ARERGHU T RHAEREMNEN—LERELER,

BEABN: Fhie, IMRFHRFLAFFRAR, ALEFIF. RIRFEAH
Fho g ARt 98 F 5T ITAE, L EFAABALESHRA, BJLSFMEF . £
SCl BRFAI&E, P XA HFIF P4 R KL 60 % H. & Knowledge—Based Systems,
Expert Systems with Applications, Ecological Modelling, Neurocomputing,

Physics A ¥ ZANEIRFI4069 FAHA

RFBHL A BE R BME L EERBRSMAE
B#EF LFEFEASFE

REBE: TELTERX LR AL R GRS 2INAE LN KRR LS R
Gz —. TILTER, ABRRUFAREHNERERAEFEESRAREAALS
FHRESRAERSHE T AR AWHE A TR KB % ET CENTURY Ao
Biome-BGC A&, # LT 1955-2015 4 N jm /R4t F E & F RIS LM, &
REPEHEFURK T EEMHNEA, o, ETELMAMPEHER, A=K
E(BEBRE. SERE. MERE) TR AR XBEARGERSHALTEX
AT, 2 TAEARELASRERSFEFRESHEXR, HHETT FEL
A LA ESREMSRENTH. ZRBEM AL R RBIEIH NS R
HNE . ESRGERGFEFREZWE THRARER, ERTFEHRIE/ LR
FRFEESAGRFWTHREELFTEEZR L,

WEAGN: BEF, #4g, HLASTF, LXAAFFEFLAE52F, FiRAAL
(RAaTR), AIRAE(EMTRTE), (HERAESFE), (RASHERR) FiRE,

EFRFARTAMBERTEN K FR; TRELA R S0, AR EZABLAES R
GHRATE, AMEHEBRRT. TRUEPPRUIEFTTHERLAE, EH1ABRE L



AR AT R RAA 4 0 973 £, 4 FE K AARMFEES®H LR B A= 3 JALIT KK LA B
Fo BREFZ AN, FF23, #HM1HE(RFAAIESTEERLA) ; K%k SCI/SSCI/B

%
M A BRI L 140 & 5, A FAER 2 A,

gt ktn HLA BHENA
R3S R IFE K

RERE: HREEFSPARUTMBRAAN TR ZAMEG, 51T T B
MFERWXAE, BABELMIRAR, AMINTEHARHHEBEAR “HRE”
AIBA2EMNF IR, A, #LESRTTH “BRE” EMEART, K
RELE B EAERMEFELY, BEZBERESRRT BB B9 B
Fl, LR ZEAREMNESRARBRES RN T H. AR, FEESRHEAR
AE, NER0FRAEARER L ENEEZHRE,

BAEAEMN: 0%, ERTRRFASGRBMHFF L, TOELFETEA
F I E RIS, 2015 FARERFFAF KR 2002-2009 FMAFALKF (RELT
FI) DARARLARFF L, g AKFMEL; 2013 FAT ZHF TRRFRTA
AR FHLFA: BFASFF ), 2B A ZFEI R K FRATHEE BT TAE,
AT, pAliefr@ib A SFfthkdH LR 22FE, (Communications Biology)
FR®ME.

XA MNEEANESFRAE R ML) 5ARRBHEERNGESH N F
FoE BATH SRR L R QBRI L. LFRUAERAESERN T, 265 AT E
AXF. RERA, GRSk, AR ZAN TN ANSNERLERZ 4D
RHITT AP, EER—AMFIRE 40 RBHEL, LF s (k) (Science
Advances) . (EEAFErEF]) (PNAS). (@ A&R-@it) (Nature Comm.). (AL&4p3Z
#ifit) (Phys. Life Rev.). (EBEZEXWHA4FIB) (Proc. R Soc. B). (£EA
AR5 ) (Am. Natl.). (FE¥AEHF) (. Exp. Bio.) (FEILLE5E AHKFF -
KR/ Z ) (SIADS) 5 B IRF & 4T, #EREATE R 1600 &K, F AR EE
#51% Simon Levin [£4, Sharon Glotzer %4, Nigel Goldenfeld i+, EEZT

2

1 2 RAF5 %2 Michael Cates [£34, Philip Maini Iz, & FAA5kE. BNA5 Tz



Tamas Vicsek [£4, Jonathan Sherratt X F BIrE &5 % 5 Z 1 F M43 A,

N AH RN 2 EGed X
A RBKAY

ﬁ%ﬁﬁwﬁ%m@ﬁ%iﬁ 0T SRR B B AR, 1B Tk R AT A AL,

TRHEETAHER RN, AT ™ UL T 2 e E RRRMAR
RIEE. EVMNAMTAZRAMESFKAFRANEAR, FEEE. BAEEFH
EEAMELZEABBAMAT AN AER, E2CIMA8% T ASHEHE
A, B A&fHESEHZHNTH, & EFMATHEMHIRRME R E 2
EFIREZHEN - R, B EIBENERLRAR, BIHRIARX
FOMEAUER, ZIEHEETREHENRR. DENEREEHH K
P, ART ESRGEEORAER, 5127 NBEEEMREERMNA TR,
BRELEMEOTY RAFI KIS T AR, BILAREENEATHMEN T F TR,
RIAEMEATH T REREDFEREEMB I 1 SR E AR BB L aE
SIREAZWNAMAE, BEHMLS X, HAUER, AHRAF, SERARLT
TS, AT LA TELK.

WEAEN: ks, RRRFRRERAEFREIE, HEEFIT. 2006 F35F 20 K
FASFH S, 2009-2014 FHIFMERA A RFHELERA LR TEHTTE
A A S W% F)E 34, & Ecology Letters. Evolution., Proceedings of Royal

Society B: Biological Science 5 A1F| X 25 KiEL 60 % &

HLE KD ETER e
Him ZMXF

RERE: BUALCRAEMARBEE MR ARBHAESAGZ —, 25T L
SR EEHFEEHERE, H5HLARNKEEERDH AT, EAR
SREAHERT, HRFESREBLESRENANS RIS, L0
AAKTEGHE AR B S 25 k. B LR B R A 225



RLARENGE, NIRHT HLAESRARNAT L HME, HHA “E5F%
TR ROV KA 1. BRE R B L Fe 3 5 AR F 1 RE A28 66 2 oY
R A ERRDR; 2. B0 R & M5 R AT LR AR A W 8% F 0 7 2 B A R
AAERRH; 3. A REMNRTEACLRRENG LASRRT L REE;
4. BREYHRFERANERLKBLASRAGNEM S HET L EE,

BWEAMA: Him, ZMKFEGHZERHR, HELFF, 2N KFHHR “HR
FE7, VPEAASFAERASFFLERRER, ALTAARBASFEEMAS
Fo 2006 FREMKFESFHEFE, 2009 FLS;ALFZEERS KF, £EEKX
EXRF, mERHE KFAFELE BT FH AL TAE. 2013 F N HFH R4 # 2248
#H A4 i+ X, & Global Ecology and Biogeography, The AmericanNaturalist,
Soil Biology and Biochemistry F#F] X % SCl £ 40 &%, EHERXARHAFZASL
AEL5@ERE . A5ERAARAMAFAL TSR AB XA LHEHAXEAED S0, AN
£ SCI R¥iA 5 K £ — R #0F) Oikos, 5 Top #AF] Journal of Vegetation Science,
AR AR RAESFRY) BhEk, THE201452BAEEFREEBESES AL

TR EFRANE 2 L2 &7BEY
BAER IHIFEKF

RERE: TEREAREXTT AWNE R PR RN RIF AR, HHR T
A (1D 8P %R FUEN MY F X FHDE; (2 ¥ RN R REWTEH
AR “HI-aL-W" BENESRGRE L. ARLIA: (D AAELRYT #HHA
BRFEAMFERZEF-F BNE TR RESLTF, YRERMESFAFR
Y HWERNA; (2O XT “H-FL-4" BFNESRLE, REANNARRE
TRAGMAREN, BEET ®ERENET, ZAEENE ST S AT ES R
A RN T A AT R BB

PREAFN: BeR, 2B EXFEALSFARTS, HRR., WL F0F. 2014
S W T A S T K, B O A A 54 T K R AR E B R R



K& FAE 5 A A 50 Pr (1ICBM) A6 T, SN P aMRBI G EAAT, T
BEBTHAATIA, TEASFAERARSFEFLERGER, TEARFSEMHF
FULEREER. AFk, — BB THERESTFHR, EELHERWRAAEE AR
ZWEF WL /) FFRLT @) LB T — LI R, o —RBIREE LS
F A AAF] E (42 Ecology Letters, Ecology, Proceedings B, Journal of Animal

Ecology, Oikos % Freshwater Biology %) X % SCl #£L 30 % &,

BLEOHESFLEHRMNA 2 NG AEFHRN
TEE EEXYE

WA E : T A W b -0 46 B R4 B ST AR M £ B 1 R AR AP ALK S AT
KA BT 0 R TINERIE— B2 R, Bk, TEED
b oA 4% B T RO TR R, SET R A £ A R SR ALK B9 B
AR|EFEZREANNHRAIBIAREG, ETEMEHED ANE, £ &
Tt g T 1D o ARG 5N RI A EESFAER? 2) 0 fF
FIRETHEENM L HER? 3) BENM 2T RTINS £ 5 HERRR
FARIZE R RR? WS AR R FA BRI, BT R B it o A
R TN 5 A 01 % A 1 R GE ORI AL X 2 18 B 290 B R AT 2

MEAEAN: TAY, FERFHIE, ARRFEFHE, FAXRIHRFHLE,
2017 SFRIFALTARL RFRFE L, 2019 512 A E4, AHERPEINLE TR
A5 50 R RKLERE RFREHRIZ. TERNFALEMSHULS AR R FRRS X
FhAXx a AR RFRLTRL. LFK, FRRENIFRAMAIRL 58 &, L+ A%
—AEH BB IMAEH Rk SCI X 43 &, "M EA4] 5 M, 124 Ecological Solutions

and Evidence | % . Nature Conservation 232, PLoS One %%,



Btk gL H
I#& BTk xF

MEAMGN: TR, #4x, HELFIF, 2013 FERAHFFLALRAE; 2011
FPHERAEFFEGHFZREERT Y KRIFH. Proceedings of the Royal Society
Biological Sciences—B @] £ %), Scientific Reports. PLoS ONE K%, &M
FLRAOMITANEREESZFRAESFHAR, KEANEILFT ZHIKMA Faculty of
1000 Biology if#HAn&if; MEASAMEEZRF R EH. AEXREZGFENRELER
2% F) R1FH Robert May, AR LI RELKFH. WAEARLXEHFZ L E 0.
Wilson H#fF Ao kit EMABREIZNFLROMITANENRSLSRALSFH
Ko mRAMAERE, RARKITEE, BEFERAESF, FRBFF, KiTSETH
ENN ) ARES ZROGB TN, FARAR: FREFF. WMHEL, HhE5EH R
R, FARERIZRNMEIXE (BREEISZR) , ARSER (ARE
), ARAEFREHHOXF (GHRMEY: T4, PLrt—H_E) .

Hamilton's rule and kin competition in a finite kin population
AT FEMFR

WEMWE: Kin selection means that individuals can increase their own
inclusive fitness through displaying more altruistically toward their
relatives. So, Hamilton's rule says kin selection will work if the
coefficient of relatedness exceeds the cost-to—benefit ratio of the
altruistic act. However, some studies have shown that the kin
competition due to the altruism among relatives can reduce, and even
totally negate, the kin—selected benefits of altruism toward relatives.
In order to understand how the evolution of cooperation is influenced
by both kin selection and kin competition under a general theoretical
framework, we here consider the evolutionary dynamics of cooperation

in a finite kin population, where kin competition is incorporated into



a simple Prisoner's Dilemma game between relatives. Differently from
the previous studies, we emphasize that the difference between the
effects of mutually and unilaterally altruistic acts on kin competition
may play an important role for the evolution of cooperation. The main
results not only show the conditions that Hamilton's rule still works
under the kin competition but also reveal the evolutionary biological
mechanism driving the evolution of cooperation in a finite kin

population.
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The fate of Meconopsis species in the Tibeto-Himalayan region under

future climate change
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WERHE: High-mountain areas such as the Tibeto-Himalayan region (THR)
host cold-adapted biota expected to be sensitive to anthropogenic
climate change. Meconopsis 1is a representative endangered genus
confined to alpine meadow or subnival habitats in the THR. We used
climate—niche factor analysis to study the vulnerability of ten
Meconopsis species to climate change, comparing current climate
(representative of 1960 -1990) to future climate scenarios (2070:
average 2061 -2080). For these ten Meconopsis species, we then
identified potential future climate refugia and determined optimal
routes for each species to disperse to the proposed refugia. Our
results indicate that for the ten Meconopsis species, the regions with

low vulnerability to climate change in the THR are the central Qinghai-



Tibet Plateau, the Hengduan Mountains (HDM), the eastern Himalayas,
and the West Qinling Mountain (WQL), and can be considered potential
future climate refugia. Under future climate change, we found for the
ten Meconopsis species potential dispersal routes to three of the four
identified refugia: the HDM, the eastern Himalayas, and the WQL. Our
results suggest that past refugia on the THR will also be the future
climate refugia for the ten Meconopsis species, and these species may
potentially persist in multiple future climate refugia, likely reducing
risks from climate change. Furthermore, climate change may affect the
threat ranking of Red Listed Species for Meconopsis species, as Least
Concern species were estimated to become more vulnerable to climate

change than the only Near Threatened species.
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Understanding how the indirect effects of parasite on community

stability under in fragmented landscapes
K ARk K

WERHE: In this talk, we discuss the indirect effects of parasite on
community stability under fragmented landscapes. Generally, CV can
describe the community stability and then we firstly show the CV of
community affected by parasite invasion and habitat fragmentation. We

further explore the effects of parasite traits and habitat



fragmentation on animal behaviours/disease prevalence to explain why
these factors can mediate the community stability. Finally, we explore
the relationship between disease prevalence and predatory behaviours.
In all, we here discuss how the parasite traits and habitat
fragmentation mediate the community stability and disease prevalence

to explore the indirect effects of parasite in food webs.
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HERHE: Until now, biological invasions have been conceptualised and
studied mainly as a linear process: from introduction to establishment
to spread. This volume charts a new course for the field, drawing on
key developments in network ecology and complexity science. It defines
an agenda for Invasion Science 2.0 by providing new framings and
classification of research topics and by offering tentative solutions
to vexing problems. In particular, it conceptualises a transformative
ecosystem as an open adaptive network with critical transitions and
turnover, with resident species learning heuristically and fine—tuning
their niches and roles in a multiplayer eco—evolutionary game. It
erects signposts pertaining to network interactions, structures,
stability, dynamics, scaling and invasibility. It is not a recipe book

or a road map, but an atlas of possibilities: a ‘hitchhiker’ s guide’ .
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