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W1 EEEENTGESERE195T— 199 EHFEHNB(T)

Table 1  Yearly average air temperatures in 1957 —1931 at

Haibei Alpine Meadow Ecosystem Research Station{'C)

¥ Year 1857 1858 195% 1960 1981 1962 1963
438 Air temperature —2.5 —1.7 —2. 2 —2.0 ~2.1 —2.5 —2.1
£ Year 1564 1585 1966 1967 1968 1965 1970
"B Air temperature —1.9 —2.0 1. & —2.4 ~1.9 —1.4 —2.1
£ Year 1971 1972 1973 1574 1975 1876 1977
ariH Air temperature —1-5 —-1.4 —1.5 —1.5 —1. 8 —2.5 —2.9
¥ Year 1978 1979 1980 15El 1982 1983 1984
a B Air temperature —2-1 —-2.2 —2.4 —1.1 —2.3 —-2.5 —2.0
£E Year 1985 1986 1987 1983 1989 19846 1891
¥ Air temperature -1.6 —1.9 —0.9 —1-1 —1.8 —1.5 —1.8
P{H Mean FRAEE Standard devietion
—3.9114 0. 4450
P2 BENN D980 19915 F R MBETH(EFE/FHFE)
Table 2 Aboveground net premary production
in 19R0— 1991 at Kobresia Aumilis meadow(g. dry wt. /m?)
q:‘.
1980 1981 1082 1083 1984 1985
Year !
=4
] 206. 66 296. 80 237. 34 430. G0 403. 20 7. 75
Biomass
r :
1986 1387 1988 19849 1900 1901
Year
b o .
. 390. 13 206. 40 360, 34 414. O 336. 44 305, 04
. Biomaas .
ol i s
o " Mean Standard deviation
" 340:35 oV L 00 56. 42 ) "

] - T v
r "o ' . h

PRI oh B AT ok

IR HHERNIE AR | FEF LEFANEE XERANERNEF
X HEMhERI T ERITHAR, FAHRTEMERHES.

FSHSRE—THEIWER. MHFENHFYSKBHEHR—TRTAF] (tme series), i

Fe BB B (stochastic processes) . M X, HRE t EMNFH SR, WIHFRHFH SE

A (X, 1€ O, 2, =} BT ERAMEVLS RSB SR . R 1573 6 6 673
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2 BB R S H B B Elﬂsﬁﬁﬁﬁﬂ:E*ﬂ%@ﬁ%ﬁﬂﬁﬁﬁ%ﬁﬂﬁ@mﬁﬁ
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(truncation point} (M<<N); (5) AFHEFHEHEN o FEBH R, (=0, 1,
ey M) BIEBIEAER, XRENEEMCEER 280, R AKX L 3) ) I
PoRER L, BmmERERBAURBNIGIE -Bo8ERN R =0, 1, -,
M) (M<N) SIEH . A k=0, 1, », M) REEEF O (ag window), A H{EHES
R BRI B/ , BRI LR R, AT A 1E BB SR /] . BE BB 3 Bl 89 Tukey #7117,

_ 1 k
lk—z(l—l-msM) (6)
(k = {}!1!"'1M)

tEA (5) KPR E O {4} BB s M XM Finerty (1980) FFE#H, AR TR

835 N/10, % (N/104+N/4) Fl N/4BS, S 3IRE ) f5HhRE, LERH

BRI 3T Tukey 8 07, B [ BB v=8N/3M, 5+ % F) S5 HHE v 28
5HIED R E R S (@) ZHvf )/ f(w), SRR 2 4046, B 0%

= 3—}{ s (7)

(Jenkins and Watts, 1968) b E*Jaﬁﬁ'l 'ﬁﬁ ﬁﬁ*ﬂﬁl ; i‘-"?%ﬁ'ﬂﬁ/ LR A I S o F: XA
| =14, |

EHRBNENAE S AL

HTHEFEWMEE, ¥l 1057 100N ENSRL TR A1BR,
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B — R PR R B SRR R A ORI AEL9T74E (—2. 9°) . IR M R 4F
39 SR BEFE19874F (—0. 910, 1957— 19804 245F iy FHEH | N — 2. 02T, B
60, 39°C, ABER 0. 19, T1980— 199 S 12 EIGEN B =1, 740, Mk Y
0.50C, 2% 58 R H0.29. 19801991 R 12 4R W F Y S B R NEN FHKAA R
0.28C, TEAEKBRREPFEHSBNEDBTEIML: BHRXEERHRMY
ALES (LAMPFIL 1)) R TE+ R SRS R B2 3L S M354E FHY 4
Bel, BEAEESEDBNEY, ERTAFERE LT, TA-BRREEREE
7, BF—BRE AR RRTR, AEFRF—SFXRENERI EANTR. Lk EE
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BERS, IMEENEECAN ST EEXECHBIENE R E, XE A mNLE (e
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HFERSETLESAE LR, XERITS, BWERSHAENM (B, B
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P98 (Yearly average air temperature) ()
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P"'ig.- 1 Yearly average temperatures in 1957—1991 at
Haibei Alpine meadow Ecosystem Research Station
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STUDIES ON THE CYCLES OF
NONLINEAR OSCILLATION
BEHAVIOR AT THE ALPINE

MEADOW ECOSYSTEM

I. THE POWER SPECTRUM ANALYSIS
OF AIR TEMPERATURE
FLUCTUATION AND THE RELATIONSHIP
BETWEEN ITS CYCLES
AND THE FLUCTUATION CYCLES OF
PRIMARY PRODUCTIVITY

Zhou Li Wang Qiji
({ Northwest Plateay Institute of Biolegy,
The Chinese Academy of Sciences)

Zhou Qi
(Labour Worker University of Jielin City}

Abstract

The alpine mesdow ecosystem is a nonlinear system, the fundamental mede of its behavior is nolin-
eat cyclic oscilletions acting random disturbances. According to this view, the ecosystem may be seen aa
an ensemble of nonlinear oscillatora., Therefore, a complete description of the ecosystern would inciude
a frequency structure, a list of the {requencies of all of its dominant ¢ycles in studied on the structure,
function and development of the ecosystem.

To recagnize dominant cycles of ecosystem behavior in the presence of random effects can be a
formidable task, the only known applicable mathematicyi technique is the methed of power spectrum
analysis.

In this paper, using observed data at Haibea Alpine Meadow Ecosystem Research Station and the
theory and method of spectral analysis for time series, we discuss the existence of cycles for nonlinear
osciliations in yvearly average air temperature at the alipine meadow ecosystem, and determine its domi-
nant cycles,

The results of spectral analysis indicate that an average oscillation cycle Uf 32 years are actually ex-

isted in the fluctuations of the yearly average air temperature at the alpine mesdow ecosystem. Bui the
e 251 «
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fluctuations of the yearly rainfall and aboveground net primary productivity each and all have average
oscillation cycles of 3 to 4 vears at the ecosystern. The fiuctuation cyeles in yearly average air tempera-
ture and primary productivity. are not consistent. Because ranfall 15 a rRore important factor for the fluc-
tuation of primary productivity comparing with air temperature at the alpine meadow i’acﬂsystﬁm »and the
effect of increase temperature resulting from intensive solar radiation in the plateau decreases relative

fluctuation in canopy temperature in daylight cansed by the fluctuation of yearly average air tempera-

a

ture, _ _

The ¢yelie oscillation of ;rearly rainfall may be seen as a main exciting source for the cyclic fluctua-
tion of primary productivity, apd the cyelic oscillation of yearly average air te:'{lﬁerature within a narrow
range only is an auxiliary exciting source. Only when average oscillation cycle of 3 years is presented in
primary produttivity. the ﬂﬂqi]lﬂtiqns of yearly average air temiperature and primary productivity have

the same cyele of 3 vears.

Key words: Alpine meadow ecosystem; The cyclic behavior of nonlinear osciliation; The dominant cycle

of fluctuation for vearly average air temperature; Power spectrum analysis: Stochastic pro-

cesses and time series.
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