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Time lag effects of rainfall inside a Platycladus Orientalis plantation forest in the

Beijing Mountain Area, China
SHI Yu', YU Xinxiao™* ,ZHANG Jiayin’

1 China National Environmental Monitoring Center, Betjing 100012, China

2 College of Soil and Water Conservation Beijing Forestry University & Key Laboratory of Soil and Water Conservation Desertification Combating of Ministry of
Education, Beijing 100083, China

3 Chinese Research Academy of Environmental Sciences 100012, China

Abstract: Rainfall interception by the forest canopy not only consumes a portion of rainfall but also changes the timing of
rainfall inside a forest. Rainfall inside a forest always starts and ends later than it does outside a forest, an effect called the
time lag effect. This time lag effect can influence the ecological and hydrological functioning of forest ecosystems, but the
study of this relationship is only in its infancy. This study, performed at the Miaofeng Mountain forest farm in Beijing, used
two laser raindrop spectrometers to synchronously monitor precipitation both inside and outside a Platycladus orientalis
plantation. Based on these monitoring data, this paper analyzed the characteristics and major factors influencing the lag
effect of rainfall inside a forest for 18 complete rainfall events. The results show all the start times of rainfall inside the forest
were later than those outside the forest, with lag times ranging between 2 and 88 minutes ( average 21 minutes). Most of the
ending times of rainfall inside the forest were also later than those outside the forest except two light rainfalls of less than
0. Imm; the lag time averaged 46 minutes and was as long as 158 minutes. Additionally, using a size-based analysis of
large, medium and small typical rainfall events both inside and outside the forest, we found that the forest canopy delayed

the peak rainfall intensity inside the forest, and rainfall intensity inside the forest was occasionally greater than outside the
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forest at same time during a rainfall event. Based on regression analysis, the delays of both the beginning and ending of
rainfall occurring inside the forest decreased as rainfall intensity increased, which could be plotted as logarithm curves. This
time lag effect of rainfall inside a forest may reduce flood peaks and effectively prolong conflux time, and it has positive
ecological significance for land managers attempting to control flash floods, debris flows, landslides and other geologically

related disasters.

Key Words: time lag effect; canopy interception; Platycladus orientalis ; Beijing mountain area
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Table 1 Tree's diameter and height characteristics of Platycladus orientalis

SEEME FrifE 22 w/IME N i

Mean Standard deviation Minimum Maximum
Mg4% DBH/ cm 14.6 4.0 10.0 24.6
i Height/m 8.6 1.0 7.0 10.0
#5e Canopy depth/m 3.9 1.6 0.7 6.7
W AL Canopy area/m? 5.7 2.8 1.8 10.2
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Table 2 Rainfall retardation characteristics of Platycladus orientalis’s canopy during experimental period

R R I 4y [EIET
W T Beginning of rainfall Ending of rainfall
Ejf Precipitation RAM I 2 P 22 SIEIR i 1] PRAM I 2] NS FEIR (]
/mm Time outside Time inside Delay time Time outside Time inside Delay time

the forest the forest /min the forest the forest /min
06-30 0.1 8:00 8:05 5 10:17 9.48 -29
07-01 2.46 7.54 8:51 57 15.02 15.03 1
07-15 3.23 11:06 11:20 14 15:29 16:48 79
07-16 1.54 8:09 8:14 5 10:25 10:29 4
07-17 1.65 7.47 749 2 11:25 11:48 23
08-07 7.85 1951 19.58 7 0.41 3:19 158
08-17 0.01 11:48 13:10 88 1651 15:15 -24
08-18 11.86 9.53 11:17 84 1440 1701 141
08-21 52.13 3.38 3.54 16 6.51 6.51 130
08-26 1.7 18:56 1901 5 1940 19.47 7
09-01 1.59 2.46 2.48 2 10:14 10:19 5
09-03 3.41 5.52 6:00 8 1053 10.54 1
09-07 8.16 5:19 5.24 5 9:10 1033 83
09-08 0.09 5.35 5.56 21 6:33 6:33 0
09-16 36.24 14.44 14.57 13 1148 1202 114
09-18 27.16 0:10 0:21 11 1059 12.08 69
10-23 1.16 2:12 2.20 8 649 7.31 42
10-24 12.28 0.31 0:49 18 1245 1300 15
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Fig.1 Forest internal and external rainfall process for typical period of rainfall
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Platycladus orientalis forest
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