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Fig. 1

Distribution of collectors of rainfall inside the forest in the study plot (the green tree represents Larch

tree; black solid line represents the crown range; black dot represents the collector of rainfall inside the forest)
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Table 2 Characteristics of rainfall depth inside the forest in different periods during the growing season
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Spatial Heterogeneity and Reasonable Sampling Sizes of
Rainfall In a Larix gmelinii var. principis-rupprechtii (Mayr) Pilg.
Plantation in the Semi-humid Liupan Mountains

CHAO Yang'?, YU Song-ping'?, LIU Ze-bin?>, MA Xin', GUO Jian-bin', WANG Yan-huf*

(1. College of Soil and Water Conservation, Beijing Forestry University, Beijing 100083, China; 2. Institute of Forest Ecology,
Environment and Nature Conservation, Chinese Academy of Forestry/Key Laboratory of Forestry Ecology and Environment of
National Forestry and Grassland Administration, Beijing 100091, China)

Abstract: [Objective] Spatial heterogeneity of rainfall in the forest has an important impact on soil mois-
ture and growth of understory vegetation. Therefore, accurately describing the spatial variability of rainfall
in the forest under the forest canopy and determining the reasonable sampling sizes are helpful to accur-
ately understand the impact of forest on hydrology. [Method] A Larix gmelinii var. principis-rupprechtii
(Mayr) Pilg. plantation in the Xiangshuihe small watershed of the semi-humid Liupan Mountain was set up
to collect the rainfall in the forest for each rainfall event based on 40 deployed collectors during the grow-
ing season (June-Oct.) of 2021. The spatial variabilities of rainfall in the forest during the leaf-expanding
and leaf-withering periods were analyzed, and the reasonable sampling sizes of collectors were quantified.
[Result] (1) During the growing season, the total rainfall depth inside the forest was 440.0 mm, accounting
for 77.5% of the corresponding gross rainfall, and the coefficient of variation of rainfall in the forest was
28.23%. The total rainfall in the forest was 153.8 and 290.2 mm during the leaf-expanding and leaf-wither-
ing periods, accounting for 73.0% and 80.2% of the corresponding gross rainfall, and the coefficient of vari-
ation of rainfall in the forest was 36.0% and 18.5%, respectively. In general, the spatial variability of rainfall
in the forest first decreased rapidly and then gradually stabilized with the increase of rainfall, rainfall intens-
ity and rainfall duration. (2) The nugget/still (range) of rainfall in the forest was 0.042 (4.8 m) in the growing
season, 0.012 (4.0 m) in leaf-expanding period and 0.275 (6.5 m) in leaf-withering period, respectively.
(3) Within the 95% confidence interval, if the error is controlled within 5%, at least 17 and 14 collectors with
a sectional area of 235.58 cm? should be installed in the leaf-expanding and leaf-withering periods, re-
spectively. [Conclusion] Affected by differences in rainfall and canopy structure, the spatial variability of
rainfall in the forest varies between leaf-expanding and leaf-withering periods. The reasonable sampling
sizes of collectors in leaf-expanding and leaf-withering periods are closely related to the spatial variability
of rainfall in the forest. The impact of the difference in reasonable sampling sizes of collectors in different
periods should be paid attention to ensure the accuracy in rainfall in the forest assessment during the
whole growing season.

Keywords: Larix gmelinii var. principis-rupprechtii (Mayr) Pilg. plantation; rainfall in the forest; spatial
heterogeneity; reasonable sampling size
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