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Spatial extrapolation of the vegetation growing season i
N temperate eastern China

Chen Xiaoqgiu, Hu Bing, Yu Rong

Department of Geography, College of Environmental Sciences, MOE Laborator
y for Earth Surface Processes, Peking University, Beijing 100871, China

Abstract Detecting growing season variability of terrestrial vegetationiscrucia for identifying res
ponses of ecosystems to recent climate change at seasona and interannual time scales. Observe

d changes in the seasonal signal of atmospheric CO,, and satellite observations have showed alen

gthening of the northern vegetation growing season over recent decades. At the same time, field-b
ased observation of plants indicated a significant advancement of phenological eventsin spring an
d aless pronounced delay of phenological events in autumn across Europe and North America. |
n China, however, phenological stations and conventional phenological data are relatively scarc

e, therefore, the best options for detecting growing season trends are to estimate the growing seag
on of land vegetation using limited station phenological data and satellite data. Because metrics an
d thresholds of vegetation indices may not directly correspond to conventional, ground-based phej
nological events, satellite measures should be jointly used with corresponding surface phenologica
| measures. Therefore, we devel oped a "bottom-up” method for first determining the phenologica
| growing season at sample stations, and matching these with corresponding normalized differenc
e vegetation index (NDV1) threshold values at pixels overlaying the sample stations, in order to ex
trapol ate the phenological growing season at aregional scale. Thus, the objectives of this study w
ereto:(1) extrapolate the phenological growing season of the entire plant community in temperat

e eastern China using threshold NDV1 values obtained by phenology-satellite analyses at sample S
tations; (2) identify spatial patterns and trends of growing season beginning, end, and length at loc
al, zonal, and regional scales; and (3) assess the relationship between growing season parameter

sand seasonal air temperatures with respect to spatial and tempora variations.
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Using phenological and NDVI datafrom 1982 to 1993 at seven sample stations in temperate

ern China, we calculated the cumulative frequency of leaf unfolding and leaf coloration datesfor d| -
eciduous species every five days throughout the study period. Then, we determined the growing s| -
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eason beginning and end dates by computing times when 50% of the species had undergone lea

f unfolding and leaf coloration for each station-year. Next, we used these beginning and end date
s of the growing season as time markers to determine corresponding threshold NDV I values o
nNDVI curves for the pixels overlaying phenological stations. Based on a cluster analysis, we det
ermined extrapolation areas for each phenological station in every year, and then, implemented th
e gpatia extrapolation of growing season parameters from the seven sample stationsto all possibl
e meteorological stationsin the study area.

Theresults show: (1) the spatial pattern of average beginning and end dates of the growing seaso
n correlates significantly with the spatial pattern of average temperatures in spring and autumn acr
o0ss temperate eastern China during 1982 to 1993; (2) asignificant delay of end dates but alessp
ronounced advance of beginning dates of the growing season were detected in different latitudina
| zones and the whole area, which is different from findings in Europe and North America (wher

e asignificant advance of beginning dates and an insignificant delay of end dates of the growing se
ason were observed); (3) the growing season extended on average by 1.4 to 3.6 days per year i
n the northern zones and by 1.4 days per year across the entire area, which is consistent with th

e growing season lengthening of the North Hemisphere and Eurasia during the same period; (4) th
e apparent delay in the end date of the growing season were associated with dominantly regiona

| cooling from late spring to summer, whereas the insignificant advancement in the beginning dat

e of the growing season were related to unsteady changes of temperature trends from late winter t
o spring; and (5) on an interannual basis, the beginning and end dates of the growing season corre
late negatively with mean air temperatures from February to April and from May to June, respecti
vely. These findings imply that there are diverse seasonal response patterns by land vegetation to r
ecent climate change in different parts of the world. Therefore, the results presented here provid

e new phenological evidence of climate change impacts from eastern Eurasia, and support the con
clusion by the Intergovernmental Panel on Climate Change that climate change is already affectin
g living systems.
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