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Investigations of vegetation-atmosphere feedback
in China using satellite-based FPAR data

TANG Jian, TANG Jian-Ping”

School of Atmospheric Sciences . Nanjing University, Nanjing 210093, China

Abstract Satellite-based fraction of PAR (Photosynthetically Active Radiation) absorbed by
vegetation canopy and monthly climatology data (1982—2000) are used to investigate possible
feedbacks between surface air temperature, precipitation and vegetation. The results show that
correlation in spring and summer with FPAR leading temperature for one month is negative in
most regions of China, which may indicate the more prosper the vegetation is, the more positive
influence the vegetation may have on lowering local temperature. The instantaneous correlation
between temperature and FPAR is more promising in spring and autumn. The positive correlation
with summer precipitation leading FPAR for one month shows the possible positive impact of
precipitation on vegetation. The feedback parameter between FPAR and temperature is all

positive on the south of Yangtze River Basin (up to 0.5 C (0. IFPAR) ') and is negative on the
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north of 30°N latitude Cup to —0. 42 C (0. 1IFPAR) '). The spatial distribution of feedback

parameter between FPAR and precipitation is not homogeneous. The feedback parameter is also

varying with different vegetation types and different seasons. The feedback parameters should be

a nice basis of vegetation-atmosphere feedback for dynamic vegetation model validation.
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Fig.1 Vegetation classification in China is derived from EROS Data Center’s Global Land Cover Classification dataset,

which was derived from AVHRR data from 1992-1993. Classifications are merged into seven categories for simplification

Boxes indicate the six regions in Table 1.
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Fig. 2 Seasonal average FPAR (a)—(d), surface air temperature (e)—(h) and precipitation (i)—(l)
DJF includes December, January and February, MAM includes March, April and May, JJA includes June,
July and August, and SON includes September, October and November.
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Average FPAR Standard Deviation of Monthly FPAR Anomalies
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Fig.3 (a) Average annual FPAR, (b) Standard deviation of seasonal FPAR, (c¢) Standard deviation of seasonal FPAR
(seasonal climatology removed), (d) The ratio of standard deviation of seasonal FPAR and seasonal FPAR after removed
seasonal climatology, by comparing the strength of seasonal FPAR (seasonal climatology removed) to the seasonal FPAR

with seasonal cycle.
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Table 1 Estimations of observed FPAR, surface air temperature
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and precipitation memory in six regions of China by calculating

one-month autocorrelation curve for each variable
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Fig. 4 The spatial distribution of decorrelation time in China
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Fig.5 Monthly FPAR anomalies leads by one month monthly anomalies of

(a)—C(e) surface air temperature and ({)—(j) precipitation
Correlation coefficients are shown for (a), (f) average through winter, DJF; (b), (g) average through spring, MAM; (c), (h) average
through summer, JJA; (d), (i) average through autumn, SON; and (e), (j) all months. For example, for each grid point the MAM
coefficients for precipitation are computed as the average of three correlation coefficients: February FPAR vs. March precipitation, April
FPAR vs. March precipitation, and May FPAR vs. April precipitation.



1812 H Bk ¥ B % R (Chinese J. Geophys. ) 55 #

6 -
031

FPAR
102 0.8

Atmosphere Month

e
\ A s //A%

5% 5 - q00 2 3 4
@ T/(°C) Pcp Leads ®) Veg Lead
B 6 () FPAR I 9 H BEF #9 # 5 A 0GR B0A X80 By 48 703 X (112, 4°E—122. 5°E, 30°N—40°N) , i il 2y
1982—2000. (THARIED 451 19 FPAR-“UIR A 5 AR & (il X 9 il 495 FPAR,IE(H X O FPAR %8 il B & &
W 90 00 iy B MER B, CT ZE) Wi JG AR DG R AU 2235 40 10 [, oy i 3278 SR BT 7E A 03, B X B3R 7R il 5 90 06 8 3 M 4G
3 CF A KT 3719 FPAR (52 £0) iR ORE 400 19 S T 34948, (b Bl 5 (a0 B 481, AN [ 1 2 FPAR S W 7K 11 385 J5 A 06 R 4L
Fig. 6
(112.4°E—122.5°E, 30°N—40°N) for 1982—2000. The annual mean of the FPAR-temperature lagged correlation with

77

Veg Lead Pcp/cm

(a) Lagged correlations between monthly anomalies of FPAR and surface air temperature in East China Region

negative (positive) lags for temperature (FPAR) leading (top). The dash line indicates the 90% significance level. The
seasonal evolution of the lagged correlation, with the months on the y-axis designating the month for temperature (bottom

left). The shading indicates the 90% significance level. The area-averaged climatological annual cycles of FPAR (solid)

and temperature (dash) are also shown on the right panel. (b) As in (a) except for precipitation
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Fig. 7 (a)—(e) Vegetation feedback parameter ( 'C (0. IFPAR) ') for monthly temperature anomalies and (f)—(j) the
explained variance (%) of the feedback-induced variability (computed as the ratio of the variance of the feedback to the total

temperature variance) » both by season and for all month. Regions with very small temperature autocorrelations are masked out
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