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Abstract: The relationship betw een Chinese traditional twenty four solar terms and hydrology is analyzed and the scientific basis
of using solar terms in the hydrological prediction is developed. The Beginning of Winter is selected as the datum point of the
statistic date in the prediction. The BB ANNs model improved by Levenberg Marquartalgorithm is introduced to predict the
dates w hen temperature becomes negative in the cities of the north of Yellow River. The correlation coefficients of the date when
temperature becomes negative in Xinxiang, Anyang, Xingtai, Shijiazhuang city, Baoding, and Beijing from 1957 to 2005 were
compared. All of the correlation coefficients in the coordinate system of Chinese lunar calendar are greater than those in the cor
ordinate system of solar calendar, which suggests that the correlation of the date when temperature becomes negative is stronger
in the coordinate system of Chinese lunar calendar. In addition, the coordinate system of Chinese lunar calendar and solar calerr
dar were used to predict 16 sets of dates when temperature becomes negative. The results showed that the coordinate system of

Chinese lunar calendar predicts 13 sets of acceptable data while the coordinate system of solar calendar predicts 11 sets of ac
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ceptable data. Therefore, the application of the traditional twenty four solar terms in the prediction of date when temperature be

comes negative is feasible.

Key words: Soutlr to- North Water Diversion Project; ice condition; forecast; twenty four solar terms; beginning of winter; date

when tem perat ure becomes negative; correlation coefficient
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Fig. 1 Variation of dates when temperature becomes negative

in the Southrtoe North Water Diversion Project
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Table 1 Comelation coeffidents for the date when temperature becomes

negative i the lunar calendar coordinate and solar calendar coordinate
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Table 2 Comparison of predicted dates when temperature becomes negative in the lunar calendar coordinate and solar calendar coordinate

S H I TR H

pre

TR H 3

Vi

) SEWH TR A A
S 4y . H) 1 (H.H)  (H.8H) /d (H. H) /d
PASEAC EHAE vl i g PL1T H 1 EER i R

2003 1.17 34 1.17 1.17 0 2 1.17 0 sz
B 2004 12.20 6 12.20 12.18 -2 = 12.21 + 1 Z
2 2005 12. 4 0 12. 4 12. 4 0 P 12.6 +2 1
2006 12.29 15 12.29 12.25 -4 & 1.3 +5 2
2003 12. 15 5 12. 15 12.21 + 6 i 12.22 + 8 i
© 2004 1.1 22 1.1 1.03 +2 2 1.02 +1 2
B 2005 12.16 6 12.16 12.16 0 P 12.16 0 iz
2006 12.13 3 12.13 12.12 -1 b 12.15 +2 2
2003 1.27 46 1.27 1.05 -22 i 1.07 - 20 i
il 2004 12.30 28 12.30 1.1 +2 2 12.31 +1 2
& 2005 12.16 4 12.16 12.16 0 P 12.15 -1 iz
2006 1.09 28 1.09 12.31 -9 1 12.27 - 13 i
) 2003 12. 06 5 12. 06 12.07 +1 b 12.06 0 2
fi 2004 12.18 17 12.18 12.20 +2 iz 12.19 +1 2
i 2005 12. 04 3 12. 04 12.04 0 iz 12.07 +3 5
2006 12.25 24 12.25 12.21 -4 & 12.26 +1 2

3 TR A%, O AL A8 1 DU AR S A AR A N ) R AR

Table 3 Allowed errors for the forecast factors NI 2 KA i, I e pE 7K AL 2 TRE A2 KUK Tl

in the hydrological prediction fio W RPN R R TS 2 BB E AR

WOLMd <2 3-5 6-10 1~13 14~15 > 15 ka6 KT 1957 4 - 2006 4T IR E S FLAE R R

VPl iR %/ d 1 2 3 4 5 7

5

of A S 1A P K G R TR T SR UK AR T, wr DA HY i 94
B A S A PR, TR BEEBOK, A TR A 2 B RS R
il 45 RAMEE S K o O TR AT BEAS BUALLS I TR &G R, A

B, G5 5 W AR D ARBR ZR T TR H BRI AR B0 KT DA
Fr 2 N T B bR A ORGSR 5K A Levenberg Marquart
S Uk IR BP i 28 o) 486 B AL Tl R K AL R Hh Ze i LU AL 4
AT AR E R S B, LA PR ARKR R T TRARZE R
R hara AE R B S8 o0 BEE 2, 7T DR s B i &
M, BRI, A g =+ A A e g 1IR3

W w MR 65



F12% BETIH - AACKE 5 AR 2014 F 5% 2 8

T By, 00 ELAE DK PR TIN5 v S i R H AR AH ¢
FHOM TR RS o

(References) :

TV I TN - RO B H UK BURATFE[ D] b 5T T E K
FIK R EWFFTBE, 2012, (WANG Tao. Using Neuro Fuzzy to
Forecast Ice Condition[ D]. Beijing: China Institution of Water
Resource and Hydropower Research, 2012. (in Chinese))
KA, R A RT T =Rk & hedinh LA BT 450K
il BRI I . KRR A, 2001, 32(3) : 33 35. (LIU Liarr
xi, WU Jr cai. Ice Condition of Winter Operation in U pper Res
ervoir of M ingtombs Pumped Storage Power Station[J]. Water
Res ources and Hydropower Engineering, 2001, 32( 3): 33 35.
(in Chinese))

A BRI SE R R SCHUARTT SR . M KA FB BT K
2 53 45 JK L JA, 1989. ( LI Ruo hong. Hydrological Forecast
M ethod of Yellow River Basin[ R].Zhengzhou: Hydrology Bur
reau of Yellow River Conservancy Commission, 1989. ( in Chr
nese))

FIERAR, EE R BB, A B DRI M. A 3 KR
R A, 2000. (KE Swjuan, WANG Min, RAO Sirqiu, et al.
Study of Yellow River[ M ]. Zhengzhou: Water Resources Press
of Yellow River, 2000. (in Chinese) )

BRIk VLT UK e [ M. B BRK AR HIECRL, 2008. ( CAT
Lin. China River Ice[M ]. Zhengzhou: Water Resources Press of
Yellow River,2008. (in Chinese))

et EAH. A TR P35 M T, dbat: Al ik, 1993
(MA Guanghua, WANG Huayong. Chinese Folk Almanac
[ M ]. Beijing: Agricultural Press, 1993. (in Chinese))

IR, o AR KL B G P E R R R
#+,2009. (XU Zher tao. Astronomy Dictionary of Ancient Chr

[ 10]

[12]

[13]

[ 14]

nese[ K]. Beijing: China Science and T echnology Press, 2009.
(in Chinese))
HE AR BRI R G 2012 AF P E R SCEDI[ M ] A6 R
2% BE, 2011, (- Purple Mountain Observatory of China A-
cademy of Science. 2012 Chinese Astronomical Year Book[ M].
Beijing: Science Press, 2011. (in Chinese))
W, B AR o 2 g% 310 A m /K AL VK % K b i i H]
[J]. ZKFPEHR, 2009, 40( 11): 1403-1408. (WANG Tao, YANG
Katlin. Forecast on Winter Water Diversion Using Artificial
Neural Networks in Soutlrto North Water Diversion Project
[J]. Journal of Hydraulic Engineering, 2009, 40 (11): 1403
1408. (in Chinese))
WANG Tao, YANG Karlin, GUO Yong xin, Application of
Artificial Neural Networks to Forecasting Ice Conditions of
the Yellow River in the Inner Mongolia Reach[ J]. Journal of
Hydrologic Engineering, ASCE, 2008, 13(9): 81F 816.
WANG Tao, YANG Kar lin, GUO Yong xin. River Ice Condr
tions Forecast by Artificial Neural Networks. 16th TAHR-
APD 2008 and ISHSTAHR, October, Nanjing, China, 2008:
1919-1923.
WANG Tao, YANG Kar lin, FU Hui. Ice Forecast by Artifr
cial Neural Networks in SoutlrtoNorth Water Diversion
M iddle Route Project. 20th IAH R-APD Congress, 2010.
75, B, SOBE, &5 18 AP 2 OB R 2R G AE VKA
PR I T . KR 23], 2012, 43( 1): 112 117. (WANG
Tao, YANG Kartlin, GUO Xirmrlei, et al. Ice Condition Fore
cast based on Adaptive Network Based Fuzzy Inference Sys
tem for Inner Mongolia Reach of Yellow River[J]. Journal of
Hydraulic Engineering, 2012, 43(1): 112 117. (in Chinese))
GB/T 22482-2008, 7K 3L 1% | TRk ML Y[ S]. (GB/T 22482
2008, Hydrographic Forecast Standard[ S]. (in Chinese))

(E#% 627)

[3]

EH R, %, MU L A R K BRI A ] R %
AT 2223, 2006, 23(4): 480-484. ( WANG Guo gng, XIE
Xing hua, SU Baoyu. Experimental Study on the Hydraulic
Fracturing of Rock mass[ J]. Journal of Mining and Safety Emr
gineering, 2006, 23(4) : 480-484. (in Chinese))

e B, R U T R ACRAE TR K DR BRI B K D85
oM. B A 1% 518 %), 2005, 24(7): 1226 1230.
(SHENG Jirr chang, ZHAO Jian, SU Bao-yu. Hydraulic Frac
ture Analysis of Hydraulic Pressure Tunnel Under the Action
of High Head[J]. Journal of Rock M echanics and Engineering,
2005, 24(7): 1226 1230. (in Chinese))

SRR, EBERE, MR/ B TE TR K R K T B 2R T Oy
HLI1. A0 25 TR 243, 2000, 19(5): 573-576. ( HUANG
Rurr gqiu, WANG Xiarneng, CHEN Long sheng. Hydraulic

Fracture Analysis of Deep Buried T unnel Gushing Process[ J].

66 + it ¥ MR

[6]

[7]

Journal of Rock Mechanics and Engineering, 2000, 19(5): 573
576. (in Chinese))

Wrad g, J 6 5%, K8 2% & 5 A5 P45 M VB AL 1) B508 B0
SVA JVEL . /K I1K H2 4], 2009, 28(2): 89 95( CHEN Y
feng, ZHOU Chuang bing, ZHENG Hong. The Complex Seep
age Control Sstructure with SVA Numerical Simulation Method
of Seepage Problems[ J]. Journal of Hydroelectric Power, 2009,
28(2):89 95. (in Chinese))

P, M, e, S e S K BRI BE 16 A IR A R R
FEAGRIGHEFT[T]. A7 1% 55 TRE 244, 2006, 27(11): 2318
2323. (JIANG Zhong ming, FU Sheng, LI Shang gao, et al. Ex
perimental Study of High Pressure Water Pressure Tunnel of
High angle Fault Rock[ J]. Journal of Rock Mechanics and Er
gineering, 2006, 27( 11) : 2318-2323. (in Chinese) )



