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Abstract: In thispaper, we briefly reviev the progress in thew ay of tamporal and atial variability in mammalian population
system, andM oran’s theoren andM oran’s effect to the synchronization of population fluctuations One of themost universal
phenomena of all natural populations is their variability in numbers in gace and time However, there are distinguishable
differences anong populations in the way the population size fluctuates One of the major challenges in population and
community ecology is to explain and understand this variety and to find possible rules thatmight bemodified from case-to-case

Population variability al has a gatial component because fluctuations are synchronized over relatively large distances

Recently, this has led to grow ing interest in how internal processes such as density-dependent interact w ith external factors

such as environmental variability.
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) , ; 20 80 ,
1
11 Moran
(renaw al process) ,
Nai(t+ 1) = F[N2(D) ]+ a(t) ()]
Na(t+ 1) = f[N2D ]+ e() (2)
N i t t+1 (linear renaw al function) , &
M oran'? , f , p ,
PN 1,N 2)= P&, &) ,Moran (24
, M oran (M oran effect) I*
1.2 M oran
L eslie!® M oran , 4 : ,
(density-independent ) , ;
(D icrostanyx toroquatus) , , ,
, (synchronous dynam ics)
21
(population variability) (population regulation) ,
(negative density-dependent feedback) , ) ,
’ ’ ’ , (61 , 7]
, , (endogenous
density-dependent) , , :
(mutual interactions)
22
(single-population dynamics) (internal feedback)
(population renew al process)
Nie= f(Ne1,6) (3
Nt t ;G (environrmental stochasticity), 0 P f
t+ 1 , > 1 (time lag) , f
, (linear approximation)
, , , , 18] (3), (discrete timemodel) ,
f , (asymototically stable dynamics) (chaos)
(detem inistic dynamics) '’ : ,
(endogenous signal) , , , (dampened oscillation) el
23
, (envirormental noise) ,
(autocorrelation noise) , ,
(population time series) el (noise
signal) (o) (w hite environrment noise) (out signal) (red population) ()
, ( ) (8,12 241

Roughgarden'®  Royama® : ,
( t t- 1 t- 2 ) :



1415
, (ambiguity) 126
(population persistence) [ ! ,
(extinction risk) *® (continuous timemodel) , r
(environmental correlation time) =1 , @l Ripa L unberg!! [2.22] ,
: Casvell Cohen™ (red envirorment)
24
(nonlinear stochastic process) ,
(linear model)
Ni= f(Newi, &) (4)
Nt t e ( ) f
(stationary value) N °, € € (4)
Xt= aXt 1+ b(P (5)
x=Ne N, a=ff(N ", €)AN,b=tf N ,€) /e e €
(5) (4)  Tayior : (5) (241,
(model fitting) a b a (recruitment
function) (f ) b (e
3
31
[2,25]
261
(travellingwave) ® N eubert®  Shigesadal®
(common density-dependent process) (population w aves)
, (true travellingw aves)
(singlew ave front) ,
, 1] , , M oran
32
, &% Holyoak L aw ler™ , ,
, , M oran ,
(Ovis aries) ;
, , , (distance-dependent digersal)
6]
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[16]

, , (autocorrelation function, A CF) (partial
autocorrelation function, PA CF) (gectral analysis)
, , 21 Blarer Doebli* (colour index)
(biotic signal) ;
[32]
42
(frequency components) 2 ,
, (red population); , (blue
population); ,
, x(, t=0,1,2,...,L- 1L ) (periodogram) Px":
Px(f) = 14 X () (6)
f X (f) (discrete Fourier transform), | .. | ( modulus of
transform)
(pow er gpectrum) ,
5
(standard linear time-seriesmodel),
(autoregresivemodel, ARM ) , )
., Turchin® 3 (regponse surface) %]
, (piecew ise linear model) SETAR!® ¥1, ,
, , , (explicit population process)
( ) , ,
Kendall [
(demographic stochasticity) (integral part),
[30]
6

20 50 )

61
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6
[0l xijg , 4E(Clethrionamys ruf ocanus)
3a , , L ogistic
421 (Ochotona curzoniae) (vital rate)
L eslie ; )
(] (Cricetulus triton) ,
, Boxcar ) ; )
[44] (M usmusculus) ,
, 1451 (M eriones unguiculatus)
Zeng , (Rattus nitlidus)
, (Myospalax fontanierii) L ogistic a1,
, (Citellus dauricus) L ogistic , L ogistic
(logistic piecaw ise model) “®!
’ [49] [50] 151] ’
(population viability) , (Cervus eldi hainanus) (A iluropoda

VORTEX

melanoleuca) (L ipotes vexillif er)

(Procapra przew alskii)

(%2 53] 154 (M acaca thibetana) [*!
(N egphocaena phocaenoides) *; el (R
rius) 1
[62]
&3 (triple exponential snoothing)
6 2
20 60 )

ordinary differential set of the first order) ,
(Sciurus vulgaris) ,

1 e rutilug (. secuisus)

(67]

(1.2 , '

analysis) ,
(C. barabensis) ™ (2l

(multiple linear regression analysis),

173]

7

(standard regression) , .
6 3

(multifactorial theory,M FT)

[74,75] [76]

N ie and L iul™
(food availability)

(Elaphurus davidianus) *

(B udoricas taxicolor) "

rottoides) ! (Apodenus agra-

(B andicota indica)

Liu [ -
(nonlinear

[65]

(fuzzy cluster)

[66]

(gray system)GM

(random sequence analysis)

(stepw ise regression
168, 69]

(optimal regression subset)

(factorial experiment design) ,

(gacing behavior)
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(M. oeconamus) , ;

(M. fortis) MFT
[45] [44] , (M. brandti)
78]
(eruptive dynamics) (7o)
- (EIN i no/Southern O cillation, EN SO) , EN SO
(g0} , (L enmus lenmus) B R
(M. agrestis) M. 9p) (southern oscillation index, SO 1) ,
; EN O Zhang ™
EN SO ) O
) EN SO
6 4
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