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horizontal irradiations in Xinjiang from 1961 to 2022
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Tab. 2 Linear tendency rates of annual and seasonal variation about global horizontal irradiations in Xinjiang /MJ-m>-(10a)"
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3 BEAS 29.9 -305.5' 240.6' 20.7 13.3 0.2 -6.6
4 w1 -87.3' -330.3" -101.9 -12.4 -24.3' -32.8" -23.8°
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Tab.3 Relative error between typical meteorological year and average in different periods

. 1961—1990 4F 1971—2000 4F 1981—20104F 1991—20204F
i T™Y AVE o T™Y AVE o T™Y AVE o T™Y AVE P
Pl i 22 5508 5566 -1.0 5449 5457 -0.1 5460 5406 1.0 5546 5516 -0.9
ey 5603 5584 0.3 5475 5540 -12 5487 5386 1.9 5465 5508 -0.7
L&ARFE 5179 5254 -1.4 5081 5125 -0.9 4992 5115 2.4 5253 5372 -2.2
A1 5732 5771 -0.7 5685 5712 -0.5 5431 5567 2.4 5452 5571 -2.1
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57 5820 5783 0.6 5538 5575 -0.7 5452 5466 -0.3 5452 5374 1.4
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1 : TMY ¥ Sandia #LF/ S 44F (MI- m™) ; AVE 4 30 a 4B (MJ- m™) ; 6 AN 1225 (%) o
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Fig. 4 Monthly global horizontal irradiation difference of typical meteorological year in different periods by Sandia method
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25 RV T R i 4 S AR AR 1) SR R 7, 5% 1 460
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KBRS T R B . B 8 v & F B
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ML SEREHNE RBEWEEEL. 5
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A A FE A B 2 i s /D (B4 0 ) 25 5 | Ak s 1 K FH
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Impact of climate change on the selection of typical meteorological years in

solar energy resource assessment

FAN lJing', SHEN Yanbo’, CHANG Rui’
(1. Xinjiang Climate Center, Urumqi 830001, Xinjiang, China;
2. Public Meteorological Service Center of China Meteorological Administration, Beijing 100081, China;
3. National Climate Center of China Meteorological Administration, Beijing 100081, China)

Abstract: The typical meteorological year (TMY) is crucial for assessing solar energy resources, significantly im-
pacting the scientific evaluation of regional solar resource assessments and the optimal design of photovoltaic
power generation systems. These systems directly influence the technical and economic performance of solar en-
ergy utilization. With ongoing climate warming, key indicators of the climate system have shown rapid changes.
Over the past 60 years, global surface solar radiation initially decreased and then increased. However, since the
1980s, approximately 25% of observation stations have recorded a continuous decline, highlighting significant
temporal and spatial variations in surface solar radiation. Xinjiang, China, a region sensitive to global climate
changes, has experienced significant shifts in temperature, precipitation, and other meteorological elements. This
study analyzes global horizontal irradiations (GHI) data collected from eight stations in Xinjiang from 1961 to
2022, examining temporal and spatial variations. Additionally, using wind speed, temperature, humidity, and dew
point temperature data, we employed the Sandia method to select the TMY for solar energy resource assessment.
We compared the differences in GHI TMY selected with the Sandia method every 30 years (four standard climato-
logical normals of 1961—1990, 1971—2000, 1981—2010 and 1991—2020). The findings indicate that while
GHI in northern Xinjiang initially decreased and then increased, it continued to decline in southern and eastern
Xinjiang from 1961 to 2022. Post-1990s, the rate of decline slowed. Seasonally, GHI reduction rates in autumn
and winter were notably higher than that in spring and summer. The GHI values of TMY calculated with the Sand-
ia method were close to the annual average, with a relative error within +3% . As meteorological elements
changed, the absolute error between TMY with Sandia and the annual average increased. Furthermore, monthly
GHI exhibited considerable volatility, with fluctuations notably larger between 1981—2000 and 1991—2020
compared to earlier periods. In these four periods, the variability in typical months was less in northern Xinjiang
than that in the south and east due to smaller interannual GHI variations. The highest monthly GHI values in
TMY typically occurred from June to July, while the values from January to March were generally higher than
those from October to December.

Key words: climate change; solar energy resources; typical year; Xinjiang



