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Tah 1 Changing trends of budding period in Beijing
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Tab 2 The correlation between budding dates and pre budding air temperature
Tave Tmax Tmin Tave Tmax Tmin Tae T max Twin
4 -0.250 -0 201 -0. 238 0. 090 0. 060 0. 249
3 -0. 129 -0. 085 -0. 182 -0 233 -0. 324 0. 003
3 -0.036 -0 012 -0.085 -0418 -0.504 * -0 169 -0.118 -0 067 0. 009
3 -0. 096 -0. 049 -0. 160 -0.378 -0.489 * -0 129 -0. 064 -0. 001 0. 098
2 -0. 200 -0. 154 -0.219 -0.452 * -0.540 * -0 224 -0. 155 -0. 033 -0. 122
2 -0.280 -0 213 -0.316 -0.403 -0.542 * -0 109 -0. 131 0. 043 -0. 189
2 -0.448 * -0.381 ~-0.449 * -0.194 -0. 393 0 104 -0. 298 -0 115 -0. 347
1 -0.481 * -0.448 * -0.448 * -0.133 -0. 296 0 101 -0. 332 -0 134 -0. 372
1 -0. 415 -0. 406 -0. 358 -0 137 -0. 324 0 101 -0. 376 -0 149 -0. 396
1 -0.428 * -0 398 -0. 371 -0 161 -0. 353 0070 ~-0.442 * ~-0.177 -0 454 *
12 -0. 379 -0. 355 -0. 337 -0. 203 -0. 392 0010 -0.430* ~-0.217 -0432*
12 -0. 419 -0. 360 -0. 393 -0. 220 -0. 422 0006 -0 446 * -0.233 -0 437 *
12 -0.481 * -0.458 * -0.431 * -0 217 -0. 438 0013 ~-0.459 * -0.246 -0 450 *
11 -0. 518 * -0.511 * -0.438 * ~-0.194 -0. 393 0020 -0.479 * -0.230 -0 480 *
11 -0. 472 * -0.466 * -0.395 -0 188 -0. 367 0.027 ~-0.494 * -0.264 -0 484 *
11 -0.508 * -0.519 * -0.413 -0 143 -0. 336 0068 -0.510* -0.303 -0 466 *
D Tae , Tmax: , Tmin: ( )
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Tab 3 The correlation between budding days and air temperature before leaf expansion

Tave Tmax Tmin Tave Tmax Tmin Tae T max Tmin

4 -0.213 -0197 -0.335 -0007 -0.032 -0031
4 -0.253 -0.259 -0 322 0 038 -0. 066 0 159
4 -0. 129 0 168 -0.133 -0017 -0111 0123 -0.626""-0.596 " " -0 611"~
3 -0.191 -0.228 -0.144 -0105 -0 227 0.056 -0.632""-0.561""-0645""
3 -0.222 -0.255 -0.167 -0.098 -0 217 0020 -0.625""-0.569 " " -0.620 "~
3 -0.157 -0222 -0.066 -0 111 -0 252 0011 -0.543" -0.468"" -0.526"
2 -0.043 -0 117 0 045 0 032 -0. 222 0 147 -0.439 -0.322 -0 462 *
2 0 033 -0. 046 0 101 0. 009 -0. 203 0 207 -0.373 -0255 -0 384
2 0 144 0. 058 0 199 0 095 -0. 123 0 290 -0.386 -0.232 -0.387
1 0171 0 104 0 205 0 117 -0 112 0 300 -0.351 -0162 -0 391
1 0 119 0. 056 0 135 0 128 -0. 133 0. 300 -0.382 -0160 -0.421
1 0 144 0. 063 0 164 0 218 -0. 085 0 387 -0.327 -008 -0 364
12 0. 096 0 014 0 119 0 238 -0. 034 0 370 -0. 232 0 020 -0. 304
12 0 136 0 020 0 179 0 278 -0. 008 0 403 -0. 213 0 045 -0. 295
12 0 196 0. 096 0 219 0 345 0062 0450 * -0 206 0 037 -0. 275
11 0 192 0 112 0 194 0 347 0048 0453 * -0 228 0 037 -0. 301
11 0 147 0. 066 0 158 0 363 0083 0452+ -0192 0 112 -0. 299
11 0 177 0. 096 0 182 0. 402 0127 0.465* -0 187 0. 097 -0. 277
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Tab 4 The correlation between firs-flowering dates and air temperature in different ssasons
T3 5 T3 4 Ta s Te 8( 1) To 12( 1) T 12 2
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Response of tree phenology to climate change
for recent 50 years in Beijing

XU Yugng®, LU Pe-ling", YU Qiang®
(1L Institute of Resource and Environment , Beijing Forestry University , Beijing 100083, China;
2 Laboratory of Quantitative Vegetation Ecology , Institute of Botany, CAS, Beljing 100093, China;
3 Institute of Geographic Sciences and Natural Resources Research, CAS, Beijing 100101, China)

Abstract : Statistic methods are applied to investigate the response of phenology to recent
climatic changesinBeijing This study focuseson the correlation between budding dates of
20 species and air temperature for the period 1963 1988 and between flowering dates of 4
species and air temperature for the period 1950 2000. It shows that the germination is
mostly influenced by winter air temperature but not by spring air temperature, the warmer
winter and late autumn temperature leads to an earlier beginning of sprouting The earlier
species which spend longer time in budding are more sendtive to air temperature changes
than the later ones which need shorter time to sprout , at the same time, a higher tempera
turein early spring leads to fewer daysfor the former to complete sprouting and a higher
temperature in late autumn and early winter leads to more days for the latter to complete
sprouting Air temperature of 20-90 days before flowering influences flowering dates very
much , and especially that of 50 days before flowering ,mainly from March to April , does
the most. And during this period, flowering events are most sendtive to air temperature
changes. Warmer temperature in spring causes earlier flowering, and an increase of air
temperature by 1 leads to an advance of flowering by 3 6 days On the other hand, the
observed trends in annual and ten-year fluctuation in flowering phenology correspond well
with air temperaturein spring, that is, a higher temperature in spring leads to an advance
of flowering dates and a lower temperature in spring means a delay of flowering events,
while the extent isfit the same In general , a deviation in air temperature is bigger than
that in tree phenology.

Key words: budding; flowering; climate change; phenology ; response



