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Fig. 2 Diurnal variation characteristics of environmental factors in growing and non-growing season
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Variation of Negative Air lons and Its Influencing Factors in
Typical Plantations in Rocky Mountain Area of North China

ZHANG Jia-xing"®, JIANG Li-ya'®, GAO Jun®®, JIA Chang-rong*,
LI Jian-xia®, SANG Yu -giang"®, ZHANG Jin-song**

(1. College of Forestry, Henan Agricultural University, Zhengzhou 450002, Henan, China; 2. Research Institute of Forestry,
Chinese Academy of Forestry, Key Laboratory of Tree Breeding and Cultivation of National Forestry and Grasland
Administration, Beijing 100091, China; 3. Henan Xiaolangdi Earth Critical Zone National Research Station on the

Middle Yellow River, Jiyuan 459000, Henan, China; 4. Jiyuan Forestry Workstation, Jiyuan 459000, Henan, China;
5. Nanshan National Forest Farm, Jiyuan 459000, Henan, China)

Abstract: [Objective] To explore the variation characteristics of Negative air ion (NAI) of typical planta-
tions and the relationship between NAI and environmental factors in growing period and non-growing peri-
od in rocky mountain area of north China, and reveal environmental factors affecting NAI in different sea-
sons in this area. [Method] The variation characteristics of NAI of typical plantations in Henan Xiaolangdi
Earth Critical Zone National Research Station were measured from May to December in 2021 using the air
negative ions, PM 2.5, PM 10 and meteorological data. Besides, the main environmental factors and vari-
able importance measures affecting NAI of typical plantations in the area were analyzed by random forest
algorithm. [Results] The diurnal variation of NAI in Quercus variabilis showed single peak curve in grow-
ing period but not obvious in non-growing period. The NAI of Platycladus orientalis showed single peak
cure during the experiment period. The NAI concentration of Quercus variabilis plantations (740.32
ion-cm~®) was higher than that of Platycladus orientalis (703.74 ion-cm™) during the observation period.
The daily NAI of Quercus variabilis (858.94 ion-cm™2) was higher than that of Platycladus orientalis (724.33
ion-cm™) during the growing period. The daily NAI of Quercus variabilis (621.70 ion-cm™) was lower than
that of Platycladus orientalis (683.16 ion-cm™>) during the non-growing period. The meteorological factors
such as Air temperature (Ta), Relative humidity (RH), Vapor pressure deficit (VPD) and photosynthetically
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active radiation (PAR) in the growing period were higher than those in the non-growing period, while the
particulate matter (PM2.5 and PM10) in the non-growing period was higher than that in the growing period.
The concentration of PM10 was higher than that of PM2.5 during the experiment period. There was no sig-
nificant difference between Wind speed (WS) between the growing period and non-growing period. The
random forest method revealed that the main environmental factors affecting the NAI concentrations of
Quercus variabilis and Platycladus orientalis in the growing period were VPD, PAR and WS, and their vari-
able importance measures were 20.22, 15.08 ,14.71, respectively, and 25.08, 16.76, 16.49, respectively.
The main environmental factors affecting the NAI concentration of Quercus variabilis and Platycladus ori-
entalis during the non-growth period were PM 2.5, WS and PM 10, and their variable importance meas-
ures were 33.36, 17.58, 14.28, respectively, and 15.89, 17.51, 14.62, respectively. [Conclusion] The diurn-
al variation of NAI concentration of Quercus variabilis and Platycladus orientalis in growing period both
showed a single peak curve; the diurnal variation of NAI concentration of Quercus variabilis plantations
was not obvious, while the diurnal variation NAI concentration of Platycladus orientalis plantations showed
a single peak curve in non-growing period. There were significant differences in NAIl concentration
between Quercus variabilis and Platycladus orientalis plantations, NAI concentration of Quercus variabilis
was higher than that of Platycladus orientalis during the growing period, while NAI concentration of Quer-
cus variabilis was lower than that of Platycladus orientalis during the non-growing period. The NAI concen-
tration of Quercus variabilis was higher than that of Platycladus orientalis during the observation period.
Differences of environmental factors affecting NAI of typical plantations in the area were obvious. VPD and
PAR were the key factors during the growing period, while PM2.5, PM 10 and WS were the key factors
during the non-growing period.

Keywords: the rocky mountainous areas of North China; typical plantation; air negative ions; random
forest method; environmental factors

(TG REF)



	1 研究地区概况
	2 研究方法
	2.1 观测内容及方法
	2.2 数据处理与分析
	2.2.1 随机森林模型简介
	2.2.2 数据处理


	3 结果与分析
	3.1 不同生长季典型人工林NAI浓度日内变化特征
	3.2 不同生长季环境因子日内变化
	3.3 不同生长季影响人工林NAI浓度的环境因子重要性得分排序

	4 讨论
	4.1 不同生长季栓皮栎、侧柏NAI日内变化
	4.2 不同生长季环境因子对NAI重要性得分分析

	5 结论
	参考文献

