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XA MEEGESRS: FRERBT ARG SRKEMORE=AMEDZHM,: hR
W HT s RALE R0 a5 7

EEREBRAEFEMIRE LWEFTHFERIR . EENEHERRIEEGHAN ZHE
BAGGERSEN FmWAED (B, 1991b; F 7%, 1991a, 1991c), RBP4
RGR— 1M FREES. FENAENERFLEREREGT N . AT REEG MM L&
TRAEZNL: 52, ESRFETINEFREARF/MIS, EEESH Y TERH
P T e RERLESS (Wiener, 1964; Cardon 3F, 1970; Platt 3§, 1975) [H I,
ERBlmE—MESRSE, BNREFMEMHERTT YN EERBEHIEE GaR
ZEH)D) S (HRISHD; MEIERESHr (power spectrum analysis) W E#H YL
B TRERD EEFEIFRAEAS A LR, M RHESIFREZET PN BEY,
BETERXRTEHENFENENFEZNHEM TR M FERXHAEE (B %
HEFE (ERRD SBIEEEE FEAD B ESITE B A ST N (HEFTD B
HESBAIAETY S EEFENFEZ2A. BN EANFERIHERAR (£
) Ho 0% E RS I A TR0 4R 3L, T BB R A IR . 1] R EETURR  Sh 3R b ]
BEIFE AR W B i B A R B R E AT AEIE (Nyquist frequency) {,=1/2A, HERHEX HK
B AWK RE.

T ESOEMRMBFEDEREXYN . 245 H HAA0EML R REEER
BMHE®, BEELNYFERAR, FHERKHNBHASITZHEICE, FUEEYEHRES
K EBEE S (Platt 2, 1973) . Finerty (1980) B %3 {The population ecology of cycles
in small mammals ), 307 T BT T £ HE R S MR /) AL sSh i B R
B 2 R R AR /DR L a0 R R & & HH 4 AR i 3h JA /A i L g e
jFFiH_I.ﬁlﬁfJ\"ﬁﬁ.ﬁhﬁ:ﬁEﬁéﬁﬁ‘%ﬂﬂﬁlﬂﬁ‘:ﬁﬂlﬂiﬁiﬁ]ﬁi%ﬁQEE T » i 2 L 32 5 o007 B
ATEWFRREARE,

EEREREBEITHNEREH, HRENSHSRNERESZEENBEHENMERLEH
., DREMZEFHHELICRAR.

MFREFHREBRGEEMHEDRARENESRRE. CHENFECER LRE
HFESRESBRBERZEAWRTH. s EFHRERN T LWL, FPRCEE L
HEFESREMERAMEMNSAL. B, FNEETEAEESZREREGTIHEN
. EEYEERBREEN YIRS =03 R e ER EFER
29, BEFEOw AR SRS A EESMER.

BEEGLE S REWNR £F L L BASING R R (FLF, 1991c), KRS
EMRE NEAHBREEEAR LA FRREXRANERSR . EREEHEER
%, (A KSYEASMERKEBILE D (R BEFEE FRAE T RERE K S)
PRSI, FagemHeaRE -+ O, &, BxF% W, &6, F£RVE Rz
TR EEHELBER ) ESTHTFEFRPE 1 HikEEHME (ZHM BRS
42 A B IR — B A TR A R A, S SRR A RS R ERK R
MR EEMEEREY - BREEANREF TEIW IR BT ES N FE
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WENTFAPEAFEIERERTERABH2ZBHEE.

AP FE AR REGES RAEEHYLIES TR T3 ER R, HeEHER
WRLEH, BAMBEREEELEERESEH. I AFETIAR: 88T R, MAE
o R OEHGIE, AR R ny i e th AR B fE ) B B

G b S

AN RAEPEHBEREBIREEAEAEH#T. 2 TEHEESENRILR, it
37°20'—37°45 . FR£R101°12'—101°33, MAMEIRELS BREE S RBHFGEILME
BARIEE, KHA3008H, WHICAH, UrHEEks cookl b, AEHE, EEHEN
H S R PATRERAAE I, #8414 000k H P Z A AHR, Bk, MBS
= EMWE R X ¥R 3 200—3 4003k, FABESELFSE, LHEFE, BRAK,

SR T L F 2 vk 0 (JbH37°37, F£101°19), §R3 250K . H HIR
SRE, RABEAR (EHSE--2CER) XA PRI, 4 HEEKBEEST 45
K CEMKBSOOREXESR) BRESR, BKBENHRERES, SEPTFREE (4
SERKBHNSULEL) . ZEHHTH, BRNEK @629/hm/ELEL), AHEHSR
A (151 6F &/ (EX4) £, BTEEXKHESE AL, 1991b),

ot S0 NI X %mﬁﬁé&iﬂfﬁﬁziﬁi HbplmiEgtamgr  FHk
HRER, BRUER.

FEEFERANEESEEM (Kobresia humn‘.’:s meadc}w) SHEIGEMN (Dasiphora
fruticosa Ehll'!.lh) FIHE R, ﬁﬁ%ﬁfﬁﬁﬂ:ﬁﬁl {Blysmus sinocompressus and Carex
moorcroftii swamp meadow), HEREHEEHEGLFRET .

R BB MREKE, FAWRREMA T ERSEEFNRE N BB AST
19764E Y, 19804E A H TRUWIC R R AW 2 BE, X TFia s 5
B 20 58 O HRERATABRNIUNME, A—BHRBIN KPS REN
R, HOHE 1T 18] 19544 , 3t FL7E 5 (00 A — S IR 5, 1954— 19804 R K Ay 2
P Rk B 09493, 0FEK, TIT RE Rl Y ISR REK MO 499. 38K, FE 195 4 9 P9 B K B
R3S (6. 3RH) ITIEZRAME RN SEREK B, DT 27852 B0 1954—19804E B4R RE K 1.,
1981~19915E YRR K B R A w0 E A WS R B R W H B ESH, w
M R 1954—19914EAAERE K BRI F351,1980—19915E M B B i E @ A= hie

¥y TER,

RN R A

 REBKE GENRND, WREFS GLy PD) XA MM SBRMEE , HF1
HEr:, ORJFHE IR0 WE 55X 8 B SRS AR MR, RH Y

« [MTRERBEENBERE, BIENBB I X WABA 19811 TH 2 R0 TG TF .
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W1 BERENREERK1954— 19915 F KA R
Table 1 The amcunts of yearly rainfall in 1954 — 1591 at
Hzuiber Alpine Meadow Ecosystern Research Station

i M /AR, Unit, mm/vear

4 Year 1954 | 1955 1956 1957 1958 1959 1960
ke B Rainfall amount £59.60  521.20  489.70  496.50  541.00  495.60  502.00
% Year 1961 1962 1963 1964 1965 1966 1967
&7k B Rainfall amount 579.40  2306.00 46920  494.20  454.70  523.40 64570
5 Year 1068 1969 1970 1971 1972 1973 1974
K B Rainfall amount 448.50  532.90  580.90  549.70  480.60  4BT. 70  468.50
4 Year 1975 1976 1977 1978 1979 1980 1981
k%K #& Rainfall amount 518.90  480.50 440,30  475.60  322.90  455.60  500.00
£ Year 1982 1983 1984 1985 1986 1987 1988
p& 4 Mt Rainfall amount 455.70  520.80  486.30  824.50  674.30  §18.30  773.10
3£ Year 1989 1990 1981 BifH T REE
Mean Standard deoiation )

k%% B Rainfall amount §50. 40  520.30  425.320 529, 97 104, 55

W2 SRR 1980— 19 LEEHE b 8B4 PNB e <

Table 2 Aboveground net premary production
in 1980 — 1941 at Kobresia humilis meadow

i 51 /¥ K Unit g dry wt, /m?

4 Year 1980 1981 1982 1983 1984 1985
44 Biamass 296.66  296.80  237.34  430.40  403.20 307.75
& Year 1986 1987 1988 1089 1980 1991
44l Biomass 390.13  306.40  360.34  414.08  336.44  305.04
3 {f Mean Bt ¥ Standard deviation

340. 36 56. 42

BPRE Rat ES R A I AT B SE , BN 17 X S0 A0 B 1%y T 300 £ 1% LA BT (B D HE ST . 1SR B R
HAHETE 7. SR m X s A By IE 3 a4 . 38 1138 3 R A0 . idiZ s iR v e a2
AL APREX L IR B, RS LS. OV . ARtk
Pl BB/ AR R S MEEEF A EAG T HETEERNEEHE, rigd R
.2 RN 8 PD i AL A BB SNEE . MN FTREeNHES T PHE 112 t. 1
X F—HYER RN (t) 8 PD ) SR THE « fX—REILER (RN (1), t€
T} & {PD ), tE€T) B2 GHHLTF (stochastic processes) . B [H44 T BB 4
B, A RN GERRTRCME), MRX AT IER S YLD £ 5 IR0 L
REVL LR o MR DL . B4R, FPLAE RN (0, PD (v) #iBtE&ES T= {1, 2, 3,
o} BRRE ., HLER2AREILERE . N T SELZBEVIIERERK S, 129 RN f1 PD,

v 222 »
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(t=1, 2, =) MAPLT B HFR NI FEF] (time series), 4L, BEIEYIN B4 JPRvE
gk, BEEETEEF LR (EHEFEFD §—ERREER Y ELE EFF) f—1
BEAS R MR — IR, LR B AR S, R AR 25751 1 3 A B 38 4 B 2R K ML 22
RN, AR 4 = ARV & PD g — AR RN —K LA . ERB N T EER LT
i (6] B3 S B SR SEAT O, (BT DURIEHE AR e il v e | e 3 E‘Jéﬁﬂ‘ﬁﬁ ?iﬁﬁﬁ‘ﬁﬁ

ERWEAERE. '
EEFEF 2P, -_‘Fﬁ,ﬁﬂﬁlﬂﬁ (stationary stnchastu: prucesses} (3|1ﬁ.ﬂiﬂﬁ_|F?

) BRREEM—BMILEE. RV B R H G AR E X TR R AN

(Chatfield, 1980, FEIH, % T R FH X 26T 1 3 % 55 b6 PR3 R ORI WHER AL, 4%
AE a6 B Sl e R B EL RS BT iE RN R, B, BEH SRR
B e i 0 88 T A AL » B U B B ) R A SR TR T 78 A i B WL 8 AR PR L
MEX, - PEBHFERMILEEX, GeT) WBEEMFEE R, 'iﬂﬂli!tiﬁéé
p(t) = E[X,| = p S
' F{t) = Varl X,] = E[(X, — p))t] = 7*

R (1), 0 (1) FHHFELE X GET) WHENFTEHKE M Var FHE
Tﬁ{ﬁﬂﬁﬁﬁﬁﬁ s f%’ﬁ'ﬁﬂGT ﬁﬂ‘ﬁ (] . ﬂéé Fﬁ'ﬁiﬁﬁ(aummvaﬂance func-
tion) .

C(ty,ty) = C’av[X,—i'*,X,-g]
_ = B[(X, — p (X, — it ]
r=y—u W w 4T S T L
Cltyyty + 1) = E[ (X, — (X, 4. — ] .
| . o -CCr) - _ o
Job 3.0} fﬁ]% T H‘JE%L S 6, 03 BF « MR EER ﬂag) ﬂﬁﬁ*ﬁ:’éﬁ%ﬁ (autncnrrf:la-
tion function) o | |
) = C /C o) = C(D) fe®
RS r MR, SRk, E#ﬁ%&ﬁﬁ%ﬁ%ﬁ%@ﬁﬂ% *‘i‘#‘ﬁ@%

/8. B0, EERT X RN E T ERER., o gL ey
T ERIABNEI SN RN, A PD, AR LA A, oL F SR RS P82

R E R,

Bx (=1, 2, =, N) RRRCPRIEFI }gt_laaﬂ&#zh!ﬁﬁ AR
LSS

e FEI# . (1
%jF%.FF?ﬂ X, ﬁ%’iﬁ#ﬁ??ﬁﬁ{ﬁﬁ‘ ﬁﬁ#zliﬁ}‘ﬁj‘%fﬁﬁ ; |
! L R;FIE ) (x;fr)w:z.ﬂ -n @

=1
(k= Dplef"'!H == 1) I l' A
i-zn.z$l
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;%#%ﬁﬁx HihER¥ C k) MEaLwmEH (R imE(R,) =C(k)) - (Jenkins %

| 1068; Andersun, 197175300 b AR, HEKEAN-1.MA TSR

r, = R,/R, (3

' | (B = 0,1, ,N — 1) "
BE X HHXEE p (&) BT B LIAEXEER b /0800, FXER 1B 508, £
WA . 2T 2 WA B ZERR FET ) R X, B9 H Hi5< B (autocorrelogram) % F
— AR (WA, HEREHXER Hn=1, n~0 (b%0); HE N ZHK,

r ST EBS N (0, #) (Chatfield, 1980) % F1—o BfFKF

JIoeE

(k — 0!1:'":” — 1)

——A, ||'h1_!r3..-’=_|_;Llr ,‘i | (4)

- . (B =0,1,»,N—1)
BB —a=0. 95, Wl A,=1. 96. Eﬁ%@ﬁiﬁﬁ%ﬂéﬁiﬁﬁﬁmﬁﬂiﬁéﬂéﬁﬁ
BB, N AT B A R AR M AL AR hE B E R AR b sl EE A TR

e — M SEREBLALER BB -, KT ££0, 957 B EATRLIEA 1. 96, L
RE M. B, RN R, NEAD A BB IL 2L 5 S B F PR 75 SR AL

&
BT RRNEFEANBREN, HARBEY (Fourier) %ﬁﬁﬁﬁﬁq‘ﬁﬁfﬂjﬁ

FI X, (e==1, By ) WHERI 2.(x=1; 2, N},
= a, + E[a,cas(zxpzm) + bsinC2rpt/N) + & ()

Pl

<Al=1-a

ry BB AE KA

(£ = 1,2, N}

m& fkiﬁif% E KT [a,cos” (npt/N) ~bysin. (2rpt/N) A RRATIE
- Mieos, [20p8/ NI 36, 1+ X B ap=M,cos8,, b,=M,sind, , -8, B A A ARIERE

FUEHAN, HE wp=rp/N (p=0, 1, = 7)) WH
cns[(mp + k:r)t + l'?:l |
= cos(w,t + kxt + &)
cos{w,t + 8); 4 & A EBE T
{ccm[(:r w2t 015 55 & AEF T :

Hilk, BT~ ABR (v,+2x) 3BT ARARS [0, x] IE.IETJJ:RTI"E?$
(w, B r—w,) PSRN R ST, HFHEREFSE B B .a B w, 43R
SARE, XM ERBENRE (Vyquist) BR TEEKY v,=2xp/N=x, P.,

v 224 »




=3 AT (5) RPRAM LI g=1 BT WARBERRE &) RPLTHREA

B n, BN HER, RN BRSSP, IERSE R R LHEA.
M FRAH, (5) RATHE Y

N2
T == d, + EEaFcns(erpth) + bsin(2apt /NI ] + ¢,
“are
= a, + E[apcﬂsm_,f + b sina,t | + €, (7
=1
(f — 1!21'"9N}
1tk &b .
w, = 2xp/N (8)
1 N _ .
(p = 0,1,---,?)

t?) ﬁ*ﬁﬁﬁiﬂﬁ}ﬁ{l.ﬁﬁap (P=Ug '1" eE Ly NIZ) ,Iﬁ.bp (ley é! i N;Z)r
o] RASE AL B/ Rk Ee BlJkefhit B, %p*—ﬂt (1) R AP RIAER R

EIH;EEGSHI —+ bﬂ;gﬁlﬂﬂf = dpCO8TL ) (9)
(¢t =1,2,-",N> - T
TR, (1) AHEN
N/I-1

I, =da, + E [@cosw,t + b sinw,t ]| + an,cosmt | I(lD)
#=1 -

(2= 1,2, ,N)
HTFHE (10 APHF NAFEREa, (p=0, 1, ++, N/2) # b, (p=1, 2, =,
N/2—D . MERFRBRURHE N ME = =1, 2, =, N) NTITBENRNTESA
(10) W\ IFdEIX NI RE, F Qo ﬂﬁﬁﬂﬁi }Mﬁ&%ma (t=1, 2, -, N) %
F0, #FE Q0) APEET e, -y

HAZRESR {cosant, sinatlp, a=1,"2, =\ 3 |MEXH

Ecﬂsmpt = Esmm,t = () (11)
=1 ’
W%P#@H
S S . | |
5 Ecﬂs%#ﬂnswr —*N;gp — 172 EH- ; - (12)
- =1 ! N ool oo
A -Nfzsﬂlﬁhif;'&fﬂ? .
FI:";* . - ‘1. f};%}f’#qﬂﬂ'
M U g = — EH{_j—
Ly e et ) sinwgtsinag =< p=4e= 75 | (13
twm]
. " N
Ecnsmtsmmt—ﬂﬂj‘ﬁ:ﬂﬂﬂﬁ g << N, (14)
L A
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M (10 FREHEH

N
Gy = 1 D1 4,C08 (@,) (15)

fum]

g X
b, = N Z.r,sin(mpr}

fum]

(P = 1121“'1N/2 — 1)
St w,=27p/N| p=1, 2, =1 G|, 100 ARBEIFFINABE 2 (=1, 2,

ves N) —ﬁ]‘m'ﬁ‘ﬂﬁﬁﬁ'ﬁ‘ﬂ (@ay=3x) ﬁ%ﬂﬁfﬂﬁ.?n/fﬁ Am/ Ny s, EIE?E?EE‘JEIH]
Mooy =2n/N BFREHR, M w,=27p/N (p=2, 3, -, N/2) HHRhE p K, AW
F (10) X pynd [ EH S XHE EE 94 (Furier analysis) ##E4H (harmonic

analysis) ,

BRI R 2z, ¢=1, 2, -, N) XTHVEHEYDTLRY

> (z, — F)* T (16)

fam]

B (10>, (d5) &
D (o —3)*
fz=]

| N _Nja—1
= E[ Z (a,co8w,t -+ b,5inw,t) + QMEEDEMT (17)
. ] pe] ,
HMA QD — Q) KX, FE QD R4LFHA | |
: N N/2—1
@~ B = DN +8)/2+ Nak, - (18)
=] =1
) Niii]
' 1 N N/2—1
ol — B = D &k + 8)/2 + aky, (19)

Pl : ]

(19) RZEWMBHHFFIANENFTHTE RERUAR N-1), TER @i+
BL) /2RRE » WIKBE I ENMFEN AR o Term BHE » (BN/2KRIEFE) X¥A
FEOTR. QOXFRH,HEFIE P TFETTU SR IEERFRIEZEFEZ M.

EEEERS, & 2y (oD FRER RS BRI B SR, THRETI & +5)/2

A aku RSB R A AR RO p MDY KERAR, 19 RIEHET KRB

B, RAKERDRGSANR, 19 ROHEYERFR (arseval) 3k, TR TH
EFAERRA TSR GHE : BA) STHRANHR IR ZM.
B (19) FATRLER R B 2PE BB

.m,
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w,=2mp/N (p=1, 2, *, %J LR (@E+82)/28 ok, (B RENEFREN B ESE

R R RO a3-+8) /2B R [0, — 0 @, gy | LSRR 7 209 AR, I

UEE | w,— % o+ | WEANERERET @5 /2.0
(af 4 B2)/2 = B(h) X 2n/N
¢h=f (mp)? Jﬂ'}

I(w,) = N(ai + 82)/4x (20)
XF abier MHEEAERE[ ST, x | BB R, TR
I(x) = Nai,/x (21

TGy (p=1s 20 =, 5| RREERH o R E 0, 5 @37 |HRITY

MRE . E B o STRAGE, MREE T (o) NHBIR, BEFMERNERE I(o) 2FH
b, BN AR E (periodogram) , 7 B8 B B W3 7% 7 B B 2 b &5 SR R AL A
&L, Eﬁ%%ﬁﬁﬁﬁﬁ (RIFRThRE) B —BpfEit. ~

' ﬁ?P#«w, g (20). (15) X

I(w,) = || Ez,caw]* + [ D zsinw,e)’|/Nx (22)

LIS ety |
I(m,.) = [[ E (.z;“ .r)cusm,t] + ( E (x, — ::)smmﬁ,t) ]/N:r

] ' oo ]

S = E E (x, — .:r:) (:1:, — ) (cnsmptmsmfs —+ smmftsmwps)/N:r -2
T o gim] Sl .
R . L
\ .. COS@,tcose,s + smmptsmmps == CoSw, (s — &)
%‘@' E_t_kr .I,i['J }
. cﬂswptcﬂsmpft + &) + slnm‘,zsmmp (¢t + &) = cosw, b
L ﬁm @ R,
N—» '
! :'x.h P N;(J_’, E)(I;.F}_*_E)-—_“R*
(k-_. Dr].r'“le""' ].) ’ B
TR | |
| r N—-1
I(w,) =R, + 2D Ricosw,K ) /x (24)
. ke ] 1
R RREK, Hit | |
. o : . : N—1l ' ]
I(w) = D, R ™*/n | (25)
Km—(N—1)

(243 1 (25) ﬁﬂ;ﬂljﬁﬁﬁ, 1Cew;) Pﬁﬁﬁﬁt&ﬁﬁﬁﬁmmﬁﬁﬁﬁiﬁﬁﬁzﬁmﬂ

ERREEEREE,
. 227
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LA E > 1(w,) R LIE [0, n] EREUR w, LRI, FEPIN[EFTE
HEERPE, % (24 REX [0, ] i&—*iﬁﬁﬁé‘?ﬁl%ﬁ%@ﬁﬁlm) H

N—1

() = (R 4 ZZR*CDSMK] Jo (26)
(w € [ﬂnﬂ'])
il ¥
r%iﬂmE[I(m)] = flw) (27)
(w & [0,7])

() f(w) (YRR TLMME T (Chatfield, 1980); HF f(w) BPRITHIFF X, BITh
REEEER CED S
fw) = (C, + ZEC,,C{szk) /x (28)

FE

-ﬂﬁfﬁi}ﬁéﬁﬁ Ci W /(o) B

= rﬂmmkf(m)dm : ~ (29)

WA, BEF F) 5HBFERR C) ERERTRE L TEENH Char-
field, 1980) BB H FEM /() TARMHLEEF [0, «] K FEMERSHELE,

BT S ,
| J’f(m)dw—~a

AW f(w) de TR (m, wtdw) Eréji#ﬁﬁmﬁmﬂ:ﬁﬁﬁf% ARITR ST f(m):z
)4 SIS E IR o,, 755 PIABRN B F LN TR f(0.) do Rk, Hik
wp, REFEBLLREY EHE .

BB ERTE, mﬁmﬂﬁﬂ@—%#ﬁzﬁﬁﬁ R WA ) RE R
REUESHEADEE. Q) FPiE . PHAZ (5. @0 M 2D AH#E

ERER w,=20p/N( p=1, 2, =, 2| EM T @, @ BERKEER, K

BAH DT EREN R, REHA (26) BWHH 1) XBFFRBRY 1) FEHREYL
A RTEEMNE T REE, RE Iw) BRI F (o) M¥ELRET  27) R,
HE [{w) FE f(0) 88— (consistent estimatar), B 2450 #l ¥ ¥ N—oofitf, I
(@) A E Var [I(w)] HABTF0 (platt and Denman, 1975) R —H4it, —
OB XS (w) BB, -

ﬁ?ﬁ‘ﬁi I T R ﬁ#zﬁﬁ}ﬁ‘ﬁﬁ ﬁlﬁ‘ﬁ'ﬂﬂﬁ?ﬁ HREZEH

o Fla) = — {AaRn + zzﬁiﬂgmsa&} (30)

e ]

Eﬁ%ﬁﬁiﬁﬁ&(%)ﬁﬁm%ﬁﬁ$ﬁ 1. (26) REX WA 2
R R 2=0, 1, -, N—1) ¥ITEERERESR, 5 30) AP RARBEH—H
R, k=0, 1, =, M) (M<N) SMEBEEXTH. M EHBB 4 (troncation

 poin®) GXREFHEMAESEER K A, R AR (L (@ ) PRBERERL, N

I 48 R AR SRR BT L LRIRAT T — B W R B Ry GKM<<ND BAIEN.. 2., €30) =
-» 208
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PHERD T ERRAEFEME R AR -NERE A R=0, 1, -, M), L F{ERHF K ¥
REERDEREFEMRN R £ EHRIERND. Hﬁ::ﬁﬁ:ﬂﬁm (lag
window) i (26) A M4 THRPEE NN, .

ATHE 300 REBHEBH T o), %%ﬁ&ﬁﬁ%i@ﬂﬁmﬁﬂﬁﬁﬂi
2% R Bl (9FE R B A Tukey %0 F1 Parzen % 11, XS O 5 80Th Bk s BIE

AR ATEIE % B9 Tukey W 1.
sz-l(lﬁwcns—* ' 1)
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STUDIES ON THE CYCLES OF
NONLINEAR OSCILLATION
BEHAVIOR AT THE ALPINE

MEADOW ECOSYSTEM

I . THE POWER SPECTRUM ANALYSIS
AND THE FLUCTUATION
CYCLES OF RAINFALL AND PRIMARY
PRODUCTIVITY

Zhou Li Wang Qiji
{ Northwest Plateau Institute of Biology,
The Chinese Academy of Sciences)

Zhou Qi
(Labour Worker University of Jielin City)

Abstract

The alpine meadow ecosystem is'a nonlinear system, the fundamental mode of its be-
havior is nolinear cyclic oscillations scting random disturbances. According to this view,
the ecoayatem may. beseen as an ensemble of nonlinear oscillators. Therefore,a complete
description of the ecosystem would include a frequency structure ;a list of the fréquencies
of all of its dominant cycles in studied on the structyre, function and development of the
ecosystem, .

To recognize doiminant cycles of ecosystem behavior in the presence of random ef-
fects can be a formidable task, the only known applicable mathematical technique is the

method of power spectrum analysis.
In this paper, using chserved data at Haibei Alpine Meadow Ecosystem Research

Station and the theory and method of spectral analysis for time series, we discuss the ex-

istence of cycles for nonlinear naci]la;:iuns in yearly rainfall and aboveground net primary
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productivity at the alpine meadow ecosystem, and determine their dominant cycles, re-
spectively.

The results of spectral analysis indicate that the average oscillation cycles of 3 to 4
years are actually existed in the fluctuations of the yearly rainfall and aboveground net
primary productivity at the ecosystem. The cyclic fluctuation of yearly rainfall may be
seen as an exciting source or a cyclic boundary condition of biological communities, the
cyclic behavior of the primary productivity may result from cyclic rainfall forcing, and
the primary production is oscillated with the same cycles of 3 to 4 years as yearly rain-
fall. But their phases are not always the same, hecause processes of primary production
are in progress under the control of random disturbances and many factors, and the e-
cosystems are ability to regulate themselves under external disturhances.

The populations of small mammals and their predators generally have short fluctua-
tion cycles with an average peroid of 3 to 4 years in tuntra areas in northern hemisphere
(Finerty, 1980), The alpine meadow ecosystem is in same areas, and its primary produc-

tivity, that is the hasic source of food for all consumers, also has average fluctuation cy-

cles of 3 to 4 years, thereby we infer that the same cycles of 3 to 4 years may exist in the

populations of small mammals and their predators at the alpine meadow ecosystem.

Key words ; Alpine meadow ecosystem; The cyclic hehavior of nonlinear oscillation , Pow-
er spectrum analysis; Stochastic processes and time series; The dominant cy-

cles of fluctuation for yearly rainfall amount and primary productivity
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