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In the colder environments growing season (GS) changes (IPCC, 2021), but there is a lack of the assessments of magnitude and direction of these changes for the city of Kyiv. The primary
objective of this study was to evaluate the long-term changes in the timing of the GS parameters for the city of Kyiv for 1881-2020 using daily mean temperatures for three thresholds (5,
10, and 15°C), which included the following specific objectives:

1) to develop data preprocessing approach to define GS parameters using Global Historical Climatology Network data;
2) to model changes in the timing of the GS using different linear trend estimators;
3) to assess changes in the timing of GS for the time periods of 1881-2020, 1961-2020, 1961-1990, 1991-2020.

Registered changes in the parameters tend to persist across all time periods except 1961-1990 during which trends are usually insignificant or have opposite direction comparing to the
other intervals. The GS tend to become longer, but the mechanism of this elongation varies among the seasons. For the long GS a shift towards earlier start is responsible for the
increase in the length, while for the summer GS the elongation reveals itself through the delays in the end of the season. The most prominent changes describe the active GS which,
according to the results of the analysis, tends to both an earlier start and a later end. Changes in the start of the GS are more rapid than changes in the end, for example, decline of 1
day per 1.7 years versus increase of 1 day per 1.9 years for the modern standard normal period.

Figure 1. Long-term dynamics of the start of growing
seasons

https://github.com/darsvid/rp_2021_uhi_kyiv

3. Results

Long-term changes in the GS were analysed using Global Historical Climatology Network – Daily climate summaries for the station of Kyiv – Zhuliany International Airport (WMO ID
33345). Long-term trends in vegetation periods parameters were analyzed and compared for the time periods as follows:

• 01.01.1881-31.12.2020 – all available data record from the very beginning of observations to the end of the latest climatological standard normal period.
• 01.01.1961-31.12.2020 – data record available for two recent climatological standard normal periods.
• 01.01.1961-31.12.1990 – the first climatological standard normal period often used as a benchmark against which recent observations are compared.
• 01.01.1991-31.12.2020 – recent climatological standard normal period often used to describe modern climate.

The parameters of vegetation seasons were tested for the presence of linear trends during each time period using the estimators of ordinary least squares (OLS), Theil-Sen single
median (TS), and Siegel repeated medians (SM).

Table 1. Observed long-term changes (days per year) in the parameters of growing
seasons

Figure 2. Long-term dynamics of the end of growing
seasons

*Marginally significant (0.01 < p ≤ 0.05); **significant (0.001 < p ≤ 0.01); ***highly significant (p ≤ 0.001). Numbers highlighted in grey have highest significance (minimum p-value).

Figure 3. Long-term dynamics of the length of growing
seasons

Table 2. Prognosed changes in the parameters of the active growing season with the
95% confidence interval


