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Fig. 1

The changes of precipitation ( thin solid line) during the flood season and its 11 — year moving

average (thick solid line) , linear trend (dotted line) from 1951 to 2011 in 5 stations of Liaoning
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Fig.2 The real part (a, the solid and dashed lines for positive and negative values, respectively) and

power spectrum (b, the shaded passed 0.05 confidence test) of Morlet wavelet analysis for

precipitation during the flood season from 1951 to 2011 in Liaoning Province

(The U - shape dashed curve for isolines with 10 ™ error, the errors inside the curve

affected by the boundary were small, while those outside the curve were bigger)
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Application of Partial Least Square Regression on Precipitation
Prediction During the Flood Season in Liaoning Province

ZHAO Zhongjun' , LIU Shanliang”, YOU Daming’,
WANG Xuezhong’ , HU Banghui’, CHENG Yifan*

(1. Troop Unit 92493 of PLA, Huludao 125000, China; 2. Troop Unit 61741 of PLA, Beijing 100081, China;
3. Institute of Meteorology and Oceanography, PLAUST, Nanjing 211101, China;
4. College of Atmospheric Science, Lanzhou University, Lanzhou 730000, China)

Abstract : Based on the monthly mean temperature and precipitation at 160 weather stations in China during 1951 —2011, 74 circula-
tion indexes from National Climate Center and the monthly SST from NCEP/NCAR, combined with mean generating function (MGF) ,
the prediction models of precipitation during the flood season in 5 stations of Liaoning Province were respectively established by using
the partial least square regression (PLSR). And the effects predicted by PLS model on precipitation were tested. The result showed
that the periodic factor of the prediction founded by MGF could weaken the correlation of the predictors in the statistic model to some
extent. The root mean square error ( RMSE) of mean precipitation during the flood season in Liaoning Province predicted by PLSR
model considering the periodicity from 2002 to 2011 was reduced by 10. 0 mm. The effect predicted by PLSR model on precipitation
during the flood season was much more efficient in comparison with that predicted by step wise regression (SWR) model owing to better
resolve about the multi — correlation problem. The mean prediction skill score of precipitation during the flood season in 5 stations from
2002 to 2011 was 72.6% , which improved by 10.3% than that of SWR model.

Key words: partial least square regression; mean generating function; precipitation prediction during the flood season
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Temporal and Spatial Variation of Shallow Groundwater Level and Its
Response to Precipitation in the Mid — west of Jilin Province

MA Yanmin, LI Jianping, WANG Ying, CHEN Liwen, TANG Xiaoling, LIU Ke

(Institute of Meteorological Sciences of Jilin Province, Changchun 130062, China)

Abstract; Groundwater played an important role in the agriculture production and people livelihood, and it was necessary to study the
dynamic changes of groundwater. Based on the monthly precipitation and shallow groundwater level of 19 observation stations during
2007 —=2013, the temporal and spatial distribution characteristics of shallow groundwater level and their response to precipitation in the
mid — west of Jilin Province were comparatively analyzed. Results are as follows: (1) The annual average shallow groundwater level in
mid — western Jilin during 2007 — 2013 increased gradually from northeast to southwest as a whole, and the dynamic changes of ground-
water level in the middle and west of Jilin were distinctly different. The monthly fluctuation of groundwater level in most stations of the
west region wasn’ t obvious, but the annual change trends from 2007 to 2013 were significantly different. However, the monthly chan-
ges in stations of the middle region were relatively bigger, and the annual average groundwater levels in other stations during 2007 —
2013 increased except for Changchun station. (2)The correlations between the annual and monthly average shallow groundwater level
and precipitation in each station of the central region were positive, thus the recharge of shallow groundwater was mainly derived from
the rainfall infiltration. However, the correlations in stations of the west region were almost negative or weren’ t significant, and the
effects of artificial exploitation on shallow groundwater level were larger. (3) The effects of precipitation on groundwater level presented
in three respects: the change characteristics of annual shallow groundwater level were similar to annual precipitation, and precipitation
affected the range of shallow groundwater level. The change trend and range of underground water level before and after flood season
were closely related to precipitation in flood season. The precipitation during flood season was helpful to offset groundwater exploitation
in spring, but the mitigation was slightly different in wet and dry years.

Key words: shallow groundwater level; temporal and spatial variation; precipitation; correlation; the mid — west of Jilin Province



