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Abstract Time-lag correlation between monthly leaf area index (LAID) derived from satellite remote sensing by NO-
AA Advanced Very High Resolution Radiometer (AVHRR), 2-m air temperature from ERA40 reanalysis and pre-
cipitation from Climate Prediction Center Merged Analysis of Precipitation (CMAP) during the 19-year period
(1982 -2000) is analyzed for the whole year and four seasons. Self-correlations of LAI, temperature and precipita-
tion are calculated. Feedback of ILAI on later time temperature and precipitation is studied based on linear theory. By
comparing the simultaneous LLAl-temperature and ILAl-precipitation correlations, it is found that LLAI is more closely
related to concurrent temperature than concurrent precipitation around most parts of the global continents, with gen-
erally positive (negative) LAl-temperature correlation coefficients to the north (south) of 30°N. As for the LAI-
temperature or LAl-precipitation relationship with LAI lagging one month, LAl is more closely and positively corre-

lated with antecedent precipitation in most parts of the mid-low latitudes of the Northern Hemisphere and southward
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of 20°S; whereas LLAI is more closely connected with one-month earlier temperature in the eastern mid-latitudes of
the Northern Hemisphere and in the southern tropics, with positive correlation in the mid-latitudes of the Northern
Hemisphere and southern tropical Africa and negative correlation in eastern Amazon and northern Australia. The
aforementioned LLAl-temperature correlations are most significant during spring and autumn, whereas LAl is more
closely correlated with one-month earlier precipitation during rainy seasons, i. e. JJA (June, July, August) for the
Northern Hemisphere and DJF (December, January, February) for the Southern Hemisphere.

Significant positive feedback of ILAI on later surface temperature exists in the mid-high latitudes of North A-
merica, West Europe, and eastern Eurasian continent; whereas significant negative feedback on temperature occurs
around most parts to the south of 20°S. The explained variance by the feedback of I.LAI on temperature can be as
large as 20% of the total variance poleward of 20°S and 20°N. Significant positive feedback of LLAI on precipitation
occurs in northwestern Canada, southern East European plain, northeastern Eurasian continent, northern part of
the Indo-China Peninsula, and coastal areas of the tropics, such as eastern Amazon plain, to the east of the East Af-
rican Plateau and northwestern Australia; whereas most of the negative feedback of ILAI on precipitation is not sta-

tistically significant. The explained variance by the feedback of LLAI on precipitation can be as large as 20% of the

total variance poleward of 20°N.
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Fig. 1

Simultaneous correlation coefficient between the leaf area index (ILAD) and 2-m air temperature: (a) The whole year; (b) DJF (Dec,

Jan, Feb); (¢) MAM (Mar, Apr, May); (d) JJA (Jun. Jul, Aug); (e) SON (Sep. Oct, Nov). Solid and dashed contours indicate positive

and negative correlations, respectively. In the areas with the same sign of correlation coefficients, lighter and heavier shadings indicate the

correlation is statistically significant at 80% and 95% confidence level, respectively (similar for Figs. 2, 4, 5, 7 and 8)
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Fig. 2 The same as Fig. 1, but for the simultaneous correlation coefficient between ILAI and precipitation
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Fig. 3 Geographical distribution of self-correlation coefficients: (a—d) LLAI with time-lag of 1 =4 months; (e —h) 2-m air temperature with

time-lag of 1 —4 months; (i) precipitation with time-lag of 1 month. Dark and light shading indicates the positive and negative correlations

are statistically significant at 95% confidence level, respectively
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Fig. 7 The same as Fig. 4, but for the correlation coefficient between LLAI and the following-month 2-m air temperature
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Fig. 8 The same as Fig. 4, but for the correlation coefficient between LLAI and the following-month precipitation
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