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ON THE SEASONAL RHYTHM OF NATURAL LANDSCAPE
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Abstract Since plant phenological phenomena are one kind of integrative indicators of the
seasonal rhythm in nature,studying the phenological season and its fluctuation and then
making the season diagnosis and forecast will contribute to revealing the essential charac-
teristics of the seasonal dynamics of natural landscape and to deepening and to enriching
the knowledge of landscape ecology. The principal content,the methodology and the appli-
cation in research of landscape seasonality using phenological data have been fully and sys-
tematically discussed.

Season determination ,season diagnosis and season forecast are considered as the three
principal contents in research of landscape seasonality. They also indicate a course from ba-
sic scientific research to its application,

The method of phenological accumulated frequency for dividing seasons is minutely in-
troduced through eJI{arnples of the season determination in Shenyang. Beijing . Xuzhou,
Wuhan and Guangzhou. This kind of season can be called “landscape season” which can
not only represent the macroscopic difference of seasonality between large landscape re-
gions,but also reflect the fine distinction of seasonal changes in a small area.

The seasonal rhythm is an important attribute of landscape dynamics. It means the in-
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terannual fluctuation of the beginning date of a season or the length of growing season.
Whether the rhythm of a season in a given year belongs to normal or abnormal year-type
can be judged using two statistical criteria. Moreover,a close relationship between rhythms
of the landscape season and the monthly mean temperature has been found in West Ger-
many. This corresponding relationship has an obvious difference in different landscape re-
gions.

Three simple statistical models have been recommended to forecast the seasonal varia-
tion for a site and a region. The case study in Beijing area shows that the regression model
can be used to forecast the occurrence date of the indicator phenophase of a season in a giv-
en year and to quantitatively describe the dynamic relationship between beginning dates of

different seasons.

Key words . plant phenology.landscape season.rhythm.
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Table 1 Phenophases and their acenmutated frequencies indicating the beginning of landscape seasons
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Table 2 The average date and the standard deviation of landscape seasons on the Beijing Plain
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nE i3 % -3 ek Fhk k24 m& B4
Early Mid- Lare Enrly Mid- Late Early Mud-

sprin sprin sprin autumn autuma guiumn winter winter
E B E

z’tﬁa Shenyang 3.17 4.16 4,26 5.11 9.3 9.28 10 8 10,23 11.22
LA Beijing  2.25 4.8 4,16 501 9.18 10.3 10. 23 11.17 12,12
# M Xuzhou  2.20 3,22 41 501 9.723 10. 23 10. 28 11.27 12,22
B Wuhan  2.15 2.7 4.1 1. 26 10.13 11.7 11.17 12,7 12.27

I # Gueagzhau 210 g2 3.22 4,28 10. 23 — - - -
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Table 4 Comparison of average flowering dates between Yingtae Valley and the city proper of Beijing
from the spring to the early summer (Month. Dare)

W tiph & 7E HEE ETEHE HH AR R RS
Sites First flowering date First flowering date First flowering date  Full bloom date  Full bloom date of
of Prunus davidiana of of of Rosa zanthina Robinta pseudoacacia
Prunus armentaca Swvringa obiata
K
" 3. 22 4.4 .15 4. 25 5.8
City proper
)
L 3.30 4. 12 4. 18 4.30 5. 13
Yingtao Vally
ARRN )
B 3 3 5
Dhfference (days)
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Table 5§ The year-type of landscape seasons In Yuyuantan Park of Beljlng

F14%} Year 1979 1880 1981 1982 1983 1084 1945 1046
¥F R E% ¥ EH EH® na E %
Spring Very early Normal Normal Normsl Normal Normal Very late Narmal
| & P Ew L ®E5 £ EH W EHR
Summer Very late Narmal Very early Very early Narmal Naormal Normal Narmal
W RYE E¥ E¥ X E%¥ Ny R E#
Autumn Very early  MNormal Maormal MNarmal Normal MNarmal Very late MNarmal
i K IE& ¥ Fe ¥ EH BE E#
Winter Normal Normal MNarmal Very late Marmal MNormal  Very early  Normal
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I'able @ Cold-late and warm-early years based on the mean temperature of January and February and the

first flowering date of Corvlus avellona in West Germany
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Ygme = 19. 8 + 0. 85X Luws (4)
Yoreme = 27.5 + 0. 82X gum (5)
Yyerege = 39.0 — 0. 75X L wn L6
Yompa = 1.7+ 0. 35X grgen (7)

Yoamwee = 99.1 + 0. 31 X 592 (8]
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