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Abstract

This study, based on the data collected by negative oxygen ion monitoring stations and meteorolog-
ical stations in the Karajun, Kuerdenin and surrounding counties of the Ili Valley from 2018 to 2021,
studied the distribution characteristics of negative oxygen ions in space and time in the region. By
selecting and analyzing negative oxygen ion data related to meteorological elements, the study
aimed to clarify the intrinsic connection between negative oxygen ion content in the atmosphere
and meteorological conditions and surface cover types. The study found that the concentration of
negative oxygen ions in urban and forest-grassland areas was significantly higher; Vegetation cov-
erage had a direct positive impact on negative oxygen ion concentration; And negative oxygen ion
distribution showed obvious differences in different surface types in seasonal changes. Further
analysis showed that negative oxygen ion concentration was positively correlated with tempera-
ture in all weather conditions, with a better correlation in rainy days. It is worth noting that the
trend of negative oxygen ion concentration was more prominent in rainy days compared to non-
rainy days, while relative humidity showed an inverse relationship with negative oxygen ion con-
centration in both cases, which is contrary to the general perception.
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Figure 1. Map of Yili Valley negative ion monitoring stations
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Figure 2. The monthly change of negative oxygen ions in Karajun and Tekes City
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Figure 3. Contrast analysis of negative oxygen ions in adjacent county stations monthly change
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Table 1. Correlation analysis of atmospheric negative oxygen ions and meteorological factors (Rainy days)
F 1. KSAEBRTESKETFHRXIMESFER)
R K FERE mEERE KRR AHRT R AT

(Pearson) 5% 0.076 0.331%* 0.439%* 0.145 —0.336%** 1
BEMEGUR) 0.559 0.009 0.000 0.260 0.008
N 62 62 62 62 62 62
W% 0.002 -0.003 -0.008 -0.007 0.004 0

Table 2. Correlation analysis of atmospheric negative oxygen ions and meteorological factors (No rain days)

*2. RRAEBETSSKETHEXMESI(ERA)

Rk SEER I el KRR AR BT
(Pearson)H 14 0.640%* 0.628%* 0.675%* -0.074 1
BEECUR) 0.000 0.000 0.000 0.209
N 288 288 288 288 288 288
(S -0.002 -0.001 -0.001 0.001 0
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Figure 4. (a) Effect of average temperature in days without rain on the number of negative oxygen ions in atmosphere; (b)
Effect of water vapor pressure on the number of negative oxygen ions in the atmosphere on days without rain
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Figure 5. (a) Effect of relative humidity on the number of negative oxygen ions in atmosphere on days rain; (b) Effect of
average temperature on the number of negative oxygen ions in the atmosphere; (c) Effect of the maximum temperature on the
number of negative oxygen ions in the atmosphere
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