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Abgract Different from the framenork of muitiple linear regresson based on leag square method , this paper
tries to goply a novel second-generation regresson method based on partid leas-squares to precipitation
edimation in Chinafor thefirg time. The 45-yr precipitation datafrom 394 meteorologicd dationsin gudy area
are uxd. Severd dnple formuae used to edimate the annua mean and seasond precipitation have been
obtained , and the characteridics of the geogrgphic or topogrgphic dfects have been presented. The inpact
factors include longtude, latitude , height , dope, doping direction and close limit. The results show that the
fraction of the varidion of regonse explaned by the nodd is above 70 %, and the average corrdation
codficients are nearly dl albove 0. 84. The results are satified through the teg of cross-vdidation. Throughiit is
not gopropriate to st up multiple linear regresson node's, the edimated precipitation based on partid lead -
squares regresson correctly replicates red aid digribution of precipitation quditaively and quartitatively.
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Table 1 Corréation codficients between variablesfor spring precipitation in south wesern China and
winter precipitation in north-western China (in parentheses, the same in Table 2)
r(,) A h a B k P
] 0.03(- 0.21) 0.32(- 0.22) - 0.09(- 0.04) - 0.01(0.23) 0.21(0.23) -0.22(-0.77)
A -0.73(- 0.72) - 0.37(- 0.15) - 0.09( - 0.29) 0.05( - 0.16) 0.81(0. 49)
h 0.30(0.02) 0.16(0. 09) 0.16(0. 05) -0.66(- 0.23)
a 0.01(0.29) 0.13( - 0.30) - 0.15(- 0.08)
B 0.25(0.06) - 0.08(-0.19
k - 0.18(-0.13
2 t BX, Y Y as=%¥-Y
Table2 Codficient and itst tes based on leastsquares Bis, Y = Bis X
regresson mode +as, = t , as
t SgT ( 2 ).
¢ -0.204(- 0.903) - 2.678(- 11.261)  0.01(0.00) RS
A 0.960(0.018) 8.859(0. 156) 0.00(0. 88) 5
h 0.076(- 0.429) 0.671(- 3.840)  0.51(0.00) ' ' '
a 0.197(- 0.099) 2.751( - 1.375) 0.01(0.18) X b,
B 0.051(0. 086) 0. 755(1.222) 0.47(0.23) X )
k - 0.237(0.075) - 3.338(1.076) 0.00(0.29) XY =Bt , t, Y
Y t1 ’
3.2.2 RS Y=Bpati + ey, )
, X Y t
) ) €x ey )
Y=BX +& (v X :
IB ﬁ
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3
Table 3 Theregression modesfor precipitation esimation in China
EN a1 a as % as as
1618. 08 -81.31 15. 84 0.01 - 6.69 -0.25 268. 19
419.80 - 18.84 3.15 0.00 1.49 -0.05 55.17
712.83 - 35.73 7.17 0.02 -7.24 -0.14 122.22
458.20 -25.11 5.00 0.00 0.81 - 0.06 107.06
53.82 -2.54 0.44 0.00 - 0.50 0.00 6. 66
687.92 - 34.40 15. 84 - 0.07 38.68 -0.01 - 576.50
- 1655.08 -39 19.64 -0.02 38.08 0.07 - 164.35
1187. 69 - 16.75 0.23 -0.03 - 4.44 - 0.07 - 349.52
162. 45 -5.71 2.89 -0.02 5.52 -0.03 - 89.76
- 152.32 - 2.48 2.88 - 0.01 - 4.16 -0.01 -39
- 845.34 - 70.59 31.64 0.18 305.32 - 0.09 757. 65
171. 24 - 37.58 10. 25 0.02 216.04 o011 159. 45
1185. 90 - 6.47 - 5.54 0.09 65. 34 -0.01 308.56
- 1481.34 - 12.08 16. 43 0.03 - 13.39 0.06 215.78
- 655.75 - 14.46 9.64 0.00 52. 61 0.01 133.58
21.59 - 18.90 14.79 -0.16 120. 66 -0.21 - 839.42
82.93 - 3.64 1.67 -0.02 29.21 -0.04 -122.35
- 213.76 - 9.9 10. 86 -011 44.57 -0.12 - 515.83
172. 49 - 4.75 181 -0.03 37.73 -0.04 - 197.65
10.34 - 0.45 0.24 0.00 2.68 0.00 - 16.59
1169. 84 - 15.00 2.70 0.20 322.45 -0.08 - 691. 12
83.74 -2.93 1.45 0.06 68. 65 -0.01 - 161.45
1015. 18 -89 -0.9% 0.10 164. 70 - 0.06 - 317.29
69. 70 - 2.63 175 0.03 68.07 -0.01 - 166.95
0.54 - 0.57 0.45 0.02 21.18 0.00 - 48.04
- 327.36 - 101.76 37.22 -0.48 184.04 -0.17 899.93
- 541.66 - 59.10 22.70 -0.27 90.45 -0.10 396. 06
831. 34 - 6.39 - 477 0.02 27.06 0.03 85.08
- 273.46 - 22.05 8.97 -0.11 33.33 0.00 113.76
- 2299. 44 34.82 17.74 -0.18 205. 37 -0.17 - 11.63
1483. 39 -39.39 2.9 -0.08 4.45 0.05 - 1266.78
- 514.48 10. 66 4.05 - 0.09 69. 17 - 0.02 - 116.38
4 , ,
Table 4 The precision assessment for the mode based on ,
the partial least- squares regress method , ,
RY(R?) 0.93 0.90 0.9 0.8 073 091 —
Q@ 0.8 08 09 08 068 086 —
RY(R?) 0.92 0.73 0.9 0.8 075 09 0.74
Q@ 08 065 093 068 0.70 0.8 0.67
RY(R?) 0.88 058 051 0.8 068 — —
Q° 08 046 042 08 06 —  — 4b) ,
RY(R) 0.92 052 078 076 0.64 0.58 0.8
Q> 087 046 068 060 059 057 0.8 ,
RY(R?) 0.75 053 0.94 0.5 070 0.93 0.62 [13]
Q> 066 049 092 037 063 0.9 049 '
RY(R?) 0.88 0.65 0.83 0.77 0.70 0.8 0.74 '
Q> 08 058 078 066 0.65 0.8 0.65 J
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