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Prediction Model of Spring Frost Damage to Corn in Baiyin City Based on Optimal Subset Regression
XIA Quan ( Lanzhou Resources and Environment Voc-tech College, Lanzhou, Gansu 730021)

Abstract
nomalies were used as the main indicators to classify the freeze damage level, and the physical mechanism of frost formation was analyzed ; the

On the basis of fully considering the dynamic change of cold tolerance in the key growth period of maize, the lowest temperature a-

forecast factor were optimized with CSC couple score criterion, the lowest ground temperature forecast equations in Baiyin City were established
by optimal subset regression method ,and they passed the significant test at 0. 01 level. From the forecasting effect, the fitting rate was 81. 8%
—-87.8%, and the accuracy of trial report was 83. 3% for Baiyin, 79. 6% for Jingtai, 85.7% for Jingyuan, and 71. 4% for Huining. Combined
with the dynamic grade index of corn spring frost damage, the forecast and warning of corn spring frost damage level was achieved, which a-
chieved the expected goal,,and provided more objective and accurate information and basis for agricultural meteorological service of frost dam-

age in the key growth period of corn.
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Table 1 Correlation analysis between the minimum ground temperature and the previous day’s temperature, local pressure, water vapor pressure,

relative humidity, wind speed and total cloud amount on the frosty day of Baiyin City

HA el il A M JKIEJE Water AR L M3 Wind Motk
Site Time Temperature Local pressure vapor pressure  Relative humidity speed Total cloud amount
4R Baiyin 0800 0.63"" -0.20 0.43"" 0.08 -0.03 -0.04
1400 0.47"" -0.25" 0.40" " -0.26" -0.05 -0.22"
20:00 0.50" " -0.27" 0.32"" -0.03 -0.03 0.05
% Jinglai 0800 0.65"" -0.24 0.33" -0.06 -0.18 -0.26
14:00 0.70" " -0.31" 0.23 -0.32" 0.10 -0.41""
20:00 0.68" " -0.40" " 0.22 -0.19 0.01 -0.11
YL Jingyuan 08:00 0.23 -0.28" 0.57"" 0.28" 0.13 -0.07
1400 0.47"" -0.32" 0.56" " 0.10 0.09 -0.15
20:00 0.29" -0.35"" 0.50" " 0.16 0.18 0.20
47 Huining 08:00 0.22 -0.28" 0.45"" 0.18 -0.10 -0.13
1400 0.42"" -0.25 0.43"" 0.09 -0.10 0.01
2000 0.21 -0.24 0.47"" 0.16 0.29" 0.17
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Note: *, #* #* respectively indicate that the significance level test passed a=0. 05,a=0. 01

TRV H Mo S IR S5 AT 1 d BRRRAR S S R34 5 A o6
KZ IR 1 d AT S R ¥ s S, vk H iR
TR AT 1 d A5 PR A 56 R A A B 35 BR e 28 1 d
08:00 Aok it FATIR AN, HAAHOCHEY Lo g, Horh 5t 28 A
YVEILHT 1 d 2000 3#53 T a=0. 01 19 B E KA,

TR H M B IR S AT 1 d KPR A B B IE A
o Hob, (AR HIE ST A RKAHERBIEL T a=
0. O1 (14 fil R 7K -4 50 5 5 2% 08200 oA 88 ey 1 Bk 35 PRIk
AL T a=0.05 [ E MK AR, 1400 AT 2000 HE
(623 E =W STBURTE 2 dX oL 728

FeR H b T S I B2 S5 0 1 o A5 B R X T B A G
B2, VR AR R 2 UAHSC (BRIFTAR 08:00) , S Fl 2 77 42 1F
FAIE AL FI4R 14:00  5E4% 1400 FBFIL 0800 358 T a=0. 05
EOITE RV S L TS P STHEURTE 2 d Y L a8

AT 1 d XGRS RE VR H I S5 G I AR S IR AN 3%
FRETHT 1 d 20:00 KU AH MR R DAAE, Hoa 450 25 ih ik
YA 2 S S PR R 56, AT BB R PR R 2 i R 2 A i AR AR
i, A R, B LA 1 AR A e

FEUR H S IR S AT 1 d A5 B R 2 i DL B 6
FE SRR 1 d =82, YK H U S AR RS . {HA
PR SERRAHSCE H s 3, (AR AR 28 1 d 14:00 435138
T @=0.05 Fl a=0. 01 {45 Z AR
3 HWERKBEWRARE
3.1 MERKEBEFRRAEHEL RIGLL LT, X
e R A TRIE , W13 S50y < T PR 1 5 TGS 2 1) ) A

KERFOHL «=0. 05 1 W EMAKPRL . X TRIEE 1Y
F, BRI A [0 A AMORS BE , 505 W0 Sz B L T8 [l 9 4%
T4 ST 1 d 08:00 S (x,) AT 1 d 14:00 SR (x,) |
B 1 d20:00 538 (x;) JHT 1 d 08:00 5% () BT 1 d 14:00
A (xy) (BT 1 d 20:00 S (x6) JHiT 1 d 08:00 7K ()
i 1 d 14:00 KV H (xg) (A 1 d 20:00 7KK (%) (R 1 d
08:00 HH X BE (o) AT 1 d 14:00 FHXT I (2, ) JHT 1 d
20:00 JXGE (x,,) AT 1 d 14:00 Bzt (x,3) o
PIAEE R 1Y 13 A5k R iz AL FR LT ik
FIHE m AHETF, S588 2m—1 A EIE I, FCEE H
ORI, PLk 5 2k CSC OB EN] 52, 43
ST AR T 7 2 M TR AR AV B T R (3% 2) , I % Tl
TS T R (R 3) .
*2 HERERERRAE

Table 2 Prediction equations for the ground lowest temperature

b= gy T

No. Station Prediction equations

) = y=—10. 110 5+0. 398 4z, +0. 084 5x,,
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Table 3 Significant test parameters of the ground lowest temperature

prediction equation

e SRR
‘ N H T . =k
s St P B0 EECD
Station pie R CSC double pie F value

number number correlation

seore coefficient( R)
14 Baiyin 55 2 40. 19 0.70 25.37
5048 Jingtai 38 5 35.76 0.78 9.76
WL Jingyuan 54 2 44. 89 0.71 23.94
2> Huining 49 3 35.65 0.57 7.10
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Table 4 Back—test of frost forecast equation

- — SR R 4%k it R
Station Correct number umber of Numher of Fitting Empty report Missing report
empty reports missed reports rate//% rate//% rate//%
F44 Baiyin 45 7 3 81.8 12.7 5.5
7% Jingtai 33 3 2 86.8 7.9 5.3
YL Jingyuan 45 1 8 83.3 1.9 14.8
257" Huining 43 5 1 87.8 10.2 2.0

TE AU R = IER R (2B IR R TE B L) X 100% 23 3R = 254 RIUCEL (ZE P8+ AR UG IERR KL X 100% it 3 = I f i ki
(ZARUCE IR IERRED) X100%
Note; Fitting rate = correct number/ ( number of empty reports+number of missed reports+correct number) X 100% ; empty report rate = number of empty re-
ports / (number of empty reports+number of missed reports+correct number) X 100% ;missing report rate = number of missed reports / ( number of
empty reports+number of missed reports+correct number) X 100%
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Fig.1 Scatter plot of absolute error and actual value of frost forecast equations of each stations in Baiyin City
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