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Abstract
The theme of this report is to discuss the changes and trends in precipitation and temperature on the specific solar terms' days, as well as in the preceding and following half-month periods, and throughout the whole year in 2022 and 2023. It also analyzes the causes of these changes and investigates whether they align with or differ from the traditional characteristics of solar terms in Taiwan. The study utilizes personnel from schools to conduct Globe atmospheric observations and automatic weather stations to record two years of data. The data results are imported into Excel for organization and to create data charts. Through multiple observations, discussions, and comparisons of the changes and characteristics of solar terms over the two years, the final conclusion is reached after discussions with the teacher, and the report is written.

Ⅰ. Introduction

(Ⅰ)Motivation
Solar terms serve various purposes in daily life, including traditional agriculture and meteorology. In agriculture, solar terms guide farmers in selecting suitable planting times and agricultural activities to make the most of natural seasonal changes. In meteorology, the changes in solar terms are often associated with weather patterns, providing some assistance in predicting weather changes.
However, we have noticed that from 2022 to 2023, many solar term characteristics seem to not align with the actual weather conditions on the day and in the following days. For instance, after the Qingming Festival, there should have been signs of rain, but there was almost no precipitation for nearly a month, leading to subsequent water shortages in reservoirs due to insufficient spring rain. Additionally, during the typically typhoon-prone months of July and August, Taiwan experienced almost no typhoons in these two years. Therefore, we want to delve into the correlation between solar term types and actual climate, as well as explore the underlying reasons for further research.

(Ⅱ)Purpose
1. Understand the characteristics of the four seasons' solar terms and explore their correlation with the observed data in 2022 and 2023.
2. Investigate the factors influencing the temperature and precipitation changes in 2022 and 2023.

Ⅱ. Research materials and methods

(Ⅰ)Research materials:
1.Luodong High School Atmospheric Observation Station

(Ⅱ)Research methods:
This study utilizes the climate data of daily weather between 2022 and 2023 collected by the atmospheric observatory equipment owned by our school campus. It compares the data with eight distinct climate characteristics from the traditional Chinese 24 solar terms (Yushui、Qingming、Xiazhi、Dashu、Chushu、Hanlu、Daxue、Dahan), using Excel-generated temperature and precipitation line charts for comparison.
(Ⅲ)Research architecture and background:
This experiment primarily involves the use of data collected by our school's atmospheric observation team through Globe atmospheric observations and records from automatic weather stations for the years 2022 and 2023. The data is organized and plotted using Excel, creating charts for precipitation and daily average temperature for each of the 24 solar terms, with a 15-day period before and after each term. By comparing the different line graphs, we attempt to identify patterns of change and explore which weather factors may be influencing them.

Ⅲ.Research results

(Ⅰ)Spring solar termsChart(1)
 Chart(2) Chart(3) Chart(4)
 Chart(5)

Next, we discuss the traditional characteristics of the Spring solar terms:

(1) Rains on the day of Yushui, heralding a bountiful harvest:

Does not match: According to Charts (1) and (2), there was rain on the days of Yushui in both 2022 and 2023, and there were signs of spring rain in the following days (more evident in 2022). However, according to the precipitation statistics in Figure (5), the monthly rainfall from March to May is consistently below 100 millimeters, and there is no abundant rainfall brought by typhoons in July and August. The average precipitation is far below the local long-term average, which may affect the harvest due to slight water shortage. Therefore, it does not match the traditional characteristics of the solar term.

(2) If it's sunny on Qingming day, there will be more rain in the days to come, and rain on that day will lead to drought disasters:

Does not match: According to Charts (3) and (4), the weather was clear on Qingming in both 2022 and 2023. However, there was no significant rainfall after this solar term, and it did not match the traditional saying "Rain falls plentifully around Qingming." It might be because there were no frontal systems passing through before or after this solar term, thus not matching the traditional characteristics of the solar term.

(II)Summer solar terms
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Next, we will proceed with the discussion based on the traditional characteristics of summer solar terms:

(1) XIA-ZHI：High temperatures, high humidity, and occasional thunderstorms are common during this period:
Matches:According to Charts (6) and (7), the average temperature remains around 30 degrees Celsius in both 2022 and 2023. In 2022, there were significantly fewer afternoon thunderstorms compared to 2023. Overall, the total precipitation in 2022 was even more than double that of 2023 throughout the year.
(2) Dashu:"Great Heat brings great decline and great death, but without decline, there is no death." It's the hottest and most intense solar term of the year, characterized by scorching heat, thunderstorms, and frequent typhoons.

Matches:According to Charts (8) and (9), in both 2022 and 2023, the highest temperatures of the year occurred in the days before and after the Dashu, also known as "San Fu Tian" in Chinese folklore (between Xiaoshu and Chushu). That year also broke the record for the highest temperature ever recorded in Taiwan, which typically happens during the "San Fu Tian" period. In terms of precipitation in 2022, there was very little rainfall in the 15 days before and after the Dashu, with no typhoons passing through, indirectly resulting in an unsatisfactory rice harvest and water shortages for daily use. In contrast, in 2023, rainfall was mainly concentrated in the days following the Dashu.

(Ⅲ)Autumnal solar terms
 Chart(10) Chart(11) Chart(12) Chart(13)
Next, we discuss the traditional characteristics of the Autumnal Equinox:

(1) The weather is hot during Chushu, unlike the autumn season, and people call this hot weather "autumn tiger":

Matches: According to Charts (10) and (11), the temperature during Chushu in these two years ranged from 28 to 32 degrees Celsius, similar to the summer temperatures in Taiwan. There was only light rain of less than 10 millimeters on the day of Chushu in 2022, and no rainfall at all during the solar term in 2023. It indicates that it was very hot during Chushu, consistent with the typical weather of Chushu.

(2) As the time of Hanlu approaches, the autumnal atmosphere gradually thickens, and the air becomes cool and crisp with less rain:

Not quite matches: Observing Charts (12) and (13), we find that after the Hanlu solar term in both 2022 and 2023, there is a trend of temperature decrease. However, there were heavy rains of 40 and 60 millimeters respectively on those days, which does not quite match the traditional characteristics of this solar term. It is speculated that this discrepancy might be due to the northeast monsoon bringing a large amount of moisture from the sea.

(Ⅳ)Winter solar terms
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Next, we discuss the traditional characteristics of the Winter Equinox:

(1) During the period of Major Snow, influenced by cold air masses, snowfall may occur:

Does not match: According to Charts (14) and (15), although the temperature is low, it has not dropped below zero degrees.

(2) During Dahan, influenced by cold air masses from Siberia, it is often the coldest period of the year:

Matches: According to Charts (16) and (17), as well as observational station data, in both 2022 and 2023, temperatures dropped to around 10 degrees Celsius during Major Cold, and the coldest days occurred within approximately 4 days before or after Dahan.

Ⅳ.Conclusion
1. The seasonal changes in Yushui and Qingming do not align with observations over the past two years. Since Taiwan's main precipitation occurs during typhoons in July and August, the description of precipitation in the seasonal changes doesn't necessarily imply a bountiful harvest.
 
2. The seasonal changes in Xiazhi and Dashu align with observations over the past two years. Southeastern China and Taiwan both belong to the Northern Hemisphere. Although China exhibits characteristics of a continental climate due to its geography, the latitudes are similar, and the summer climates are generally alike.

3. The seasonal changes in Chushu and Hanlu roughly correspond to observations over the past two years. One explanation for the formation of the "autumn tiger" phenomenon is the weakening of the northeasterly monsoon, which affects both China and Taiwan. This is naturally related. Furthermore, due to Taiwan's surrounded-by-sea geography, the northeasterly monsoon brings maritime moisture, which contrasts with the dryness of the Chinese mainland.

4. The seasonal changes in Daxue and Dahan may or may not correspond to observations over the past two years. Due to China's continental climate, temperatures can drop below freezing in winter, while Taiwan is surrounded by oceans with ocean currents passing through, resulting in smaller annual temperature differences, making snow rare. However, the times of lowest temperatures are generally similar.
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Rainfall and temperature relationship during the Xiazhi period in 2022
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Rainfall and temperature relationship during the Dashu period in 2022
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Rainfall and temperature relationship during the Dashu period in 2023

Rainfall	45115	45116	45117	45118	45119	45120	45121	45122	45123	45124	45125	45126	45127	45128	45129	45130	45131	45132	45133	45134	45135	45136	45137	45138	45139	45140	45141	45142	45143	45144	45145	0	0	0	0	0	0	0	0	0	0	0.4	0	0	0	0	0	0	11	54.2	15	6.4	0	0	0	1.4	3.8	0	0	0	0	0	Temperature	45115	45116	45117	45118	45119	45120	45121	45122	45123	45124	45125	45126	45127	45128	45129	45130	45131	45132	45133	45134	45135	45136	45137	45138	45139	45140	45141	45142	45143	45144	45145	30.73	29.94	30.43	30.43	30.19	30.6	30.35	31.01	30.52	29.85	29.69	29.78	30.48	30.75	30.88	30.64	30.33	29.74	27.87	28.1	28.76	28.81	29.02	29.08	29.31	30.01	32.57	32.31	30.71	31.06	30.68	Time


Rain(mm)


Temp(℃)




Rainfall and temperature relationship during the Chushu period in 2022
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Rainfall and temperature relationship during the Chushu period in 2023
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Rainfall and temperature relationship during the Hanlu period in 2022
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Rainfall and temperature relationship during the Hanlu period in 2023
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Rainfall and temperature relationship during the Daxue period in 2022
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Rainfall and temperature relationship during the Daxue period in 2023
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Rain.(mm)


Temp.(°C)




Rainfall and temperature relationship during the Dahan period in 2022

Rainfall	2023/1/5	2023/1/6	2023/1/7	2023/1/8	2023/1/9	2023/1/10	2023/1/11	2023/1/12	2023/1/13	2023/1/14	2023/1/15	2023/1/16	2023/1/17	2023/1/18	2023/1/19	大寒	2023/1/21	2023/1/22	2023/1/23	2023/1/24	2023/1/25	2023/1/26	2023/1/27	2023/1/28	2023/1/29	2023/1/30	2023/1/31	2023/2/1	2023/2/2	2023/2/3	2023/2/4	2023/2/5	8.8000000000000025	0.8	0	0	11.999999999999998	27.199999999999964	14.399999999999997	0	0	0	0	0	1.5999999999999999	1	2.4	37.999999999999972	8.0000000000000036	0	3.2000000000000006	0	1.2	0	0	0	0	0	0	0	2.6	13.599999999999985	27.399999999999935	12.4	Temperture	2023/1/5	2023/1/6	2023/1/7	2023/1/8	2023/1/9	2023/1/10	2023/1/11	2023/1/12	2023/1/13	2023/1/14	2023/1/15	2023/1/16	2023/1/17	2023/1/18	2023/1/19	大寒	2023/1/21	2023/1/22	2023/1/23	2023/1/24	2023/1/25	2023/1/26	2023/1/27	2023/1/28	2023/1/29	2023/1/30	2023/1/31	2023/2/1	2023/2/2	2023/2/3	2023/2/4	2023/2/5	17.962152777777785	18.598611111111076	16.745833333333323	18.329513888888865	20.296180555555548	18.849999999999991	19.705555555555545	21.919791666666651	22.982291666666669	23.099652777777784	17.765277777777801	14.211458333333363	15.531944444444409	15.499652777777779	16.097222222222214	15.486458333333307	16.472569444444442	19.323611111111127	18.738194444444449	13.185763888888889	10.246180555555533	15.658680555555577	12.939930555555566	10.19652777777776	12.662152777777786	14.4375	16.196180555555557	18.779513888888875	17.191319444444435	15.895138888888908	16.437499999999957	18.345486111111128	
Rain.(mm)


Temp.(°C)




Rainfall and temperature relationship during the Dahan period in 2023

Rainfall	2023/1/5	2023/1/6	2023/1/7	2023/1/8	2023/1/9	2023/1/10	2023/1/11	2023/1/12	2023/1/13	2023/1/14	2023/1/15	2023/1/16	2023/1/17	2023/1/18	2023/1/19	大寒	2023/1/21	2023/1/22	2023/1/23	2023/1/24	2023/1/25	2023/1/26	2023/1/27	2023/1/28	2023/1/29	2023/1/30	2023/1/31	2023/2/1	2023/2/2	2023/2/3	2023/2/4	2023/2/5	0	0	0	0	0	0	0	0	0	0	7.01	11	0	0	0	0	1.75	3.25	6.51	0.25	0.25	0	0	0.5	2.5099999999999998	0	0	0	3.5	5.0199999999999996	7.76	4.5	Temperture	45296	45297	45298	45299	45300	45301	45302	45303	45304	45305	45306	45307	45308	45309	45310	45311	45312	45313	45314	45315	45316	45317	45318	45319	45320	45321	45322	45323	45324	45325	45326	45327	17.789236111111112	18.595486111111128	17.596180555555542	17.730208333333351	19.329513888888911	16.648958333333322	14.025347222222212	16.258680555555554	18.12777777777778	18.796875000000018	17.326041666666679	15.251041666666636	18.645486111111129	19.432638888888878	20.087847222222209	20.820486111111109	16.448263888888874	14.18506944444445	10.159722222222209	10.0409722222222	11.776388888888887	13.437847222222205	14.089930555555551	13.849999999999982	16.147222222222254	19.006944444444493	21.04131944444444	22.195138888888884	20.669444444444451	20.624999999999989	20.598611111111072	18.087847222222173	
Rain.(mm)


Temp.(°C)




Rainfall and temperature relationship during the Yushui period in 2022

Rainfall	2022/2/5	2022/2/6	2022/2/7	2022/2/8	2022/2/9	2022/2/10	2022/2/11	2022/2/12	2022/2/13	2022/2/14	2022/2/15	2022/2/16	2022/2/17	2022/2/18	雨水	2022/2/20	2022/2/21	2022/2/22	2022/2/23	2022/2/24	2022/2/25	2022/2/26	2022/2/27	2022/2/28	2022/3/1	2022/3/2	2022/3/3	2022/3/4	6.4	27.6	1	0.2	1	9.6	10.4	0.2	11	8.4	9.8000000000000007	99.8	23.8	4.2	9.4	11.6	29	74	13	3.8	0.2	0	1	0	0	8.1999999999999993	5.4	0.2	Temperature	2022/2/5	2022/2/6	2022/2/7	2022/2/8	2022/2/9	2022/2/10	2022/2/11	2022/2/12	2022/2/13	2022/2/14	2022/2/15	2022/2/16	2022/2/17	2022/2/18	雨水	2022/2/20	2022/2/21	2022/2/22	2022/2/23	2022/2/24	2022/2/25	2022/2/26	2022/2/27	2022/2/28	2022/3/1	2022/3/2	2022/3/3	2022/3/4	13.45	13.47	17.600000000000001	16.690000000000001	17.170000000000002	18.010000000000002	18.93	19.96	18.91	16.29	16.82	16.21	16.690000000000001	17.52	16.89	11.91	12.31	15.19	14.1	13.5	16.07	18.79	17.8	20.03	22.09	20.05	19.93	21.81	Time


Rain.(mm)


Temp.(℃)




Rainfall and temperature relationship during the Yushui period in 2023

Rainfall	2023/2/5	2023/2/6	2023/2/7	2023/2/8	2023/2/9	2023/2/10	2023/2/11	2023/2/12	2023/2/13	2023/2/14	2023/2/15	2023/2/16	2023/2/17	2023/2/18	雨水	2023/2/20	2023/2/21	2023/2/22	2023/2/23	2023/2/24	2023/2/25	2023/2/26	2023/2/27	2023/2/28	2023/3/1	2023/3/2	2023/3/3	2023/3/4	12.4	0.8	3.8	13.2	0	3.2	0.2	0	0	1	0	0	0	0	8.6	0.8	9.8000000000000007	17.399999999999999	16.399999999999999	0.8	3.6	0.2	3.6	0.2	0	0	0	0	Temperature	2023/2/5	2023/2/6	2023/2/7	2023/2/8	2023/2/9	2023/2/10	2023/2/11	2023/2/12	2023/2/13	2023/2/14	2023/2/15	2023/2/16	2023/2/17	2023/2/18	雨水	2023/2/20	2023/2/21	2023/2/22	2023/2/23	2023/2/24	2023/2/25	2023/2/26	2023/2/27	2023/2/28	2023/3/1	2023/3/2	2023/3/3	2023/3/4	18.350000000000001	19.28	19.36	18.5	20.9	19.079999999999998	21.04	23.34	21.81	15.65	13.48	15.12	18.62	19.97	18.53	15.54	13.69	15.16	18.190000000000001	18.18	14.14	12.39	15.75	18.57	19.899999999999999	16.670000000000002	16.18	16.53	Time


Rain.(mm)


Temp.(℃)




Rainfall and temperature relationship during the Qingming period in 2022

Rainfall	2022/3/22	2022/3/23	2022/3/24	2022/3/25	2022/3/26	2022/3/27	2022/3/28	2022/3/29	2022/3/30	2022/3/31	2022/4/1	2022/4/2	2022/4/3	2022/4/4	清明	2022/4/6	2022/4/7	2022/4/8	2022/4/9	2022/4/10	2022/4/11	2022/4/12	2022/4/13	2022/4/14	2022/4/15	2022/4/16	2022/4/17	2022/4/18	2022/4/19	0	11.2	1	0	13.4	10.6	21.2	7.8	0.8	0.6	1	11.6	11.2	0.8	0.2	4.4000000000000004	2	3.8	0	0	1.2	0	0	0.2	2.8	0.2	0	0	0.4	Temperature	2022/3/22	2022/3/23	2022/3/24	2022/3/25	2022/3/26	2022/3/27	2022/3/28	2022/3/29	2022/3/30	2022/3/31	2022/4/1	2022/4/2	2022/4/3	2022/4/4	清明	2022/4/6	2022/4/7	2022/4/8	2022/4/9	2022/4/10	2022/4/11	2022/4/12	2022/4/13	2022/4/14	2022/4/15	2022/4/16	2022/4/17	2022/4/18	2022/4/19	20.94	17.98	17.95	22.94	22.89	18	17.23	20.14	23	22.11	16.79	15.21	15	17.28	20.5	20.29	19.16	19.920000000000002	21.76	23.42	24.86	25.3	24.83	23.06	20.420000000000002	18.63	20	18.75	18.16	Time


Rain. (mm)


Temp.(℃)




Rainfall and temperature relationship during the Qingming period in 2023

Rainfall	2023/3/22	2023/3/23	2023/3/24	2023/3/25	2023/3/26	2023/3/27	2023/3/28	2023/3/29	2023/3/30	2023/3/31	2023/4/1	2023/4/2	2023/4/3	2023/4/4	清明	2023/4/6	2023/4/7	2023/4/8	2023/4/9	2023/4/10	2023/4/11	2023/4/12	2023/4/13	2023/4/14	2023/4/15	2023/4/16	2023/4/17	2023/4/18	2023/4/19	0	0	6.4	7	10.6	23	0.8	0	0.2	7.2	0	0	0	0	0	2.2000000000000002	0	0	0	0	0	0.4	0	0	0	0	0	0	0	Temperature	2023/3/22	2023/3/23	2023/3/24	2023/3/25	2023/3/26	2023/3/27	2023/3/28	2023/3/29	2023/3/30	2023/3/31	2023/4/1	2023/4/2	2023/4/3	2023/4/4	清明	2023/4/6	2023/4/7	2023/4/8	2023/4/9	2023/4/10	2023/4/11	2023/4/12	2023/4/13	2023/4/14	2023/4/15	2023/4/16	2023/4/17	2023/4/18	2023/4/19	25.23	25.59	23.3	20.75	17.739999999999998	17.21	17.64	20.440000000000001	22.23	19.670000000000002	19.63	20.420000000000002	20.94	22.36	22.85	23.95	18.850000000000001	17.489999999999998	18.579999999999998	21.04	23.22	23.66	24.14	23.2	18.690000000000001	18.68	18.670000000000002	18.66	18.66	Time


Rain.(mm)


Temp.(℃)




Monthly precipitation for 2022 and 2023

2022	Jan	Feb	Mar	Apr	May	Jun	Jul	Aug	Sep	Oct	Nov	Dec	293.60000000000002	373.4	104	47.8	90.8	153.19999999999999	9.8000000000000007	6.8	324.39999999999998	973	569.20000000000005	376.8	2023	Jan	Feb	Mar	Apr	May	Jun	Jul	Aug	Sep	Oct	Nov	Dec	189.4	135.80000000000001	56.6	24.8	93.8	187.8	124	142.4	295.2	329.8	197.8	132.19999999999999	Month


Rain.(mm)




