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Abstract: Using the high-quality observed meteorological data, changes of the thermal conditions
and precipitation over the North China Plain from 1961 to 2009 were examined. Trends of accumu-
lated temperature and negative temperature, growing season duration, as well as seasonal and annu-
al rainfalls at 48 stations were analyzed. The results show that the accumulated temperature in-
creased significantly by 348.5 °C » d due to global warming during 1961 — 2009 while the absolute
accumulated negative temperature decreased apparently by 175.3 °C + d. The start of growing sea-
son displayed significant negative trend of —14. 3 d during 1961 —2009, but the end of growing sea-
son delayed insignificantly by 6.7 d. As a result, the length of growing season increased by 21. 0 d.
The annual and autumn rainfalls decreased slightly while summer rainfall and summer rainy days de-
creased significantly. In contrast, spring rainfall increased slightly without significant trends. All
the results indicate that the thermal conditions were improved to benefit the crop growth over the
North China Plain during 1961 —2009, and the decreasing annual and summer rainfalls had no direct
negative impact on the crop growth. But the decreasing summer rainfall was likely to influence the
water resources in North China, especially the underground water, reservoir water, as well as river

runoff which would have influenced the irrigation of agriculture.

Key words: North China Plain; agriculture; climate change

Introduction

At present, 40% of the earth’s land surface is cropland and pasture''’.

countries, nearly 70% of people live in rural areas where agriculture is the largest support of
livelihoods. For China, as a large developing country, the total population reached 1. 3 bil-
lion with 73% of them pursuing agriculture, and the cropland was 1. 2 billion hectares in
2008, About 20% of the global population lives in China is supported by only 7% of the

world’s cultivated land. Although Chinese agriculture has undergone tremendous structural
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changes over the past decades, the average staple crop productivity has doubled in 25 years
while the population increased by 25%"/. Until now, agriculture is still the most important
industry for China since it supplies food for the 1. 3 billion population.

The interannual, monthly, and daily distributions of climate variables (e. g. , tempera-
ture and precipitation) affect a number of physical, chemical, and biological processes that
influence the productivity of agriculture. The latitudinal distribution of crop is affected by
the current climatic and atmospheric conditions, as well as the photoperiod*!. The total sea-
sonal precipitation as well as its variability pattern are both of major importance to agricul-
turel™. Short-term natural extremes such as droughts and floods, interannual and decadal
climate variations, as well as large-scale circulation changes, i. e. , the El Nino/Southern Os-
cillation (ENSQ), all have important effects on crops. Over the North China Plain, crop
growth and productivity are also strongly influenced by weather, especially temperature and
precipitation, which determine both phenological development and growth rate of crops'®.
In particular, Chinese agriculture is strongly affected by the East Asian monsoon system,
which often causes regional and largescale droughts or low temperature. As a result, the ag-
riculture production fluctuates interannually with varying meteorological conditions.

In addition to interannual variability, regional climate in China is undergoing a change.
The average annual temperature in China as a whole has increased by 1.5 ‘C during 1961 —
200971, while the total precipitation has decreased over the last 50 years® */. It is doubtless
that the agriculture meteorological resources are changing greatly due to the climate change.

L0140 but relatively few studies

Many studies in China have focused on temperature change
have dealt with the change of other agriculture meteorological resources.

In this paper, based on the observed daily meteorological data, the changes of agro-cli-
mate resources,including accumulated temperature, absolute accumulated negative tempera-
ture in winter, the start, end, as well as length of growing season. and seasonal and annual
precipitation, were analyzed in the North China Plain from 1961 to 2009. Particularly, the
possible influences of thermal conditions and precipitation on both agriculture and irrigation

was discussed. Then,some insights for agricultural decision making were provided.

2 Material and methods

2.1 Study area

The North China Plain includes Hebei, Beijing, Tianjin, Henan, Shanxi, and Shan-
dong, covers temperate, semi-humid, and monsoon-controlled climatic zones with an annual
mean temperature of 10 —15 °C. Summers are rainy and hot (monthly mean temperatures
range from 22 °C to 28 °C), whereas winters are dry and cold (monthly mean temperatures
range from —10 ‘C to 1 °C). The total annual precipitation generally ranges from 400 to 800

[15

mm'"*', depending on circulation patterns and topographic features.with only about 90 mm



