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Table 1  Classification of precipitation from 1956~~2000 in Tuwei River reaches
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State Grade Grading standard Interval of precipitation
1 T8 Drought year x<x—1.1g x<<270.9
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4 {5 Weak water-logging year x 1055 x<g+1.1s 469. T<< x<C544.2
5 ¥ Water-logging year y=xt1.1g =544 2
f1/4 1/4 1/4 1/4 0] Vi(16)=26.296 HT Y= La((m— 1)), KR
| o s es 00 TR A A R P 1 A2 T
(3) — . . Ny N
PO=| 2/18 5/18 7/18 2/18 2/18 (5) B (7) R (8) TSR £ By [ 41
0 4 24 14 0 B, = —0.128, ;= —0.066, y3 = 0.322, r, =
L2/6 0 0 1/6 3/6] —0.107, 5= —0.044, 5 2 & IR AT AU AL . aon
0 14 24 0 1/ —0.192, 1y =0.098, ws = 0.483, wy = 0. 161, s =
1/8 2/8 3/13 1/8 1/8 0. 066
= °
P 2/18 4//18 9//18 2/18 1//18 (6) 4% 2000, 1999, 1998, 1997, 1996 4 f 4E j /K
0 1/5  3/5 0 1/5 = .
25 s 0 15 0 i S AR B RS S A R B vt 2001 4 4R
N R Y AERRA TN 45 R 2 B,
7 2 A fE =0.085, p,=0.257, p3=
V7 Yyt 47 17 0 0 415 I)JEEO%O;I?PB 170 457%2 %Kﬂﬁgvﬁ
pO=3/17 4/17 8/17 1/17 1/17 co b B e A AR R
0 35 15 15 0 DA AR A 2 J5 45 max | P, i € Ef=0.410=
, 1] 0, 2001 4572 J2 YA 7 4ek A TR 2
16 16 1/6 1/6 2/6) Ps, Al U, EFT A A K B TR S 2

(4) XTI 1956~2000 435 45 a A fEIK
EFIES IRV, diE LR SR TR 4R
PR ER IR AR, a2 Ko L) — 25 8%
BtEaEkE PO ARG AR 5103, 4 E R
EVEACF «=0.05, 28 X° S S B ER AT RS R

3, BIZAF R R K B 244 345 4~ 469. 7 mm Z 7], J&§
TIEH K SCAF, 2001 =57 R il It dek i) S P K B
o 442 mm, R SIS R & . [ B DL
1997~2001 S BRI 2002 S K B3R EERES
TR A (1)~ (7). (3) WA BRTJ i 0K
BERINT R 3,



ZE/INDKEE T R T i e /K AR S 7R ] B T 5 255

FR2 2001 EEREKBERSTM

Table 2 Forecast of precipitation condition in 2001

WiEE WiRE WG)  RE RE1 KEZ RE3 RE1 KES ROk
Initial year Initial state Residence time Weight State 1 State 2 State 3 State 4 State o Probability source
2000 2 1 0.192 0 0.222 0.556 0 0.222 P(1)
1999 1 2 0.098 0 0.250 0.250 0 0.500 P(2)
1998 3 3 0.483 0.111 0.278 0.389 0.111 0.111 P(3)
1997 2 4 0.161 0.125 0.250 0.375 0.125 0.125 P(4)
1996 3 5 0.066 0.176 0.235 0.471 0.059 0.059 P(5)
P; 0.085 0.257 0.410 0.078 0.170 —
®3 2002 FERKERSTAN
Table 3 Forecast of precipitation condition in 2002
WieE  BERE MG RE REL R&2 RES REL RES BORK
Initial year Initial state Residence time ~ Weight State 1 State 2 State 3 State 4 State o Probability source
2001 3 1 0.192 0.158 0.105 0.526 0.105 0.105 P(1)
2000 2 2 0.109 0.100 0. 200 0. 500 0.100 0.100 P(2)
1999 1 3 0.471 0.200 0. 200 0.400 0.200 0.000 P(3)
1998 3 4 0.162 0.105 0.211 0.526 0.105 0.053 P(4)
1997 2 5 0.065 0.125 0.125 0.625 0.125 0.000 P(5)
P; 0.161 0.179 0.470 0.151 0.040 —
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Prediction on changes of precipitation in Tuwei River reaches
based on weighted Markov Chain

LI Xiao-bing, CAI Huan-jie, ZHANG Xin, WANG Jian
(Key Laboratory of Education Ministry for Agricultural Soil and Water Engineering
in Arid Area; Northwest A & F University, Yangling 712100, China)

Abstract: Mean-standard deviation classification method is applied to classify precipitation of five states, i-e- wa~
ter-logging year,weak water-logging year, normal year, weak drought year, and drought year based on the fact that there
are much uncertainty and imprecise characteristics in the precipitation course- Then a method called Markov chain with
weights is presented to predict future precipitation state by regarding the standardized self coefficients as weights based on
the special characteristics of precipitation being a dependent stochastic variable. Finally the middle reach of the Tuwei
River of the Huanghe River basin is taken as an example to carry out the method and analyze the possibility and change
patterns of precipitation in the future condition- The results indicate that the precipitation prediction state of Tuwei River
consistent with the practical situation in 2002.

Keywords : precipitation; weight ; Markov chain; prediction; Tuwei River



