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Application of M oving Average- M arkov Chain
in the Prediciton of Precipitation

L I Juan, ZHAN GW ei-jiang,M A Yi
(College o Civil and W ater Conservancy Engineering,N ingxia U niversity, Yinchuan 750021, China)

Abstract: The prediction of the medium-and-long-range precipitation is a difficult problen of meteorology. A nd it is al® an
mportant one in hydrology. A ccording to the uncertain characteristic in precipitation procession, the graduation standard of
the precipitation serial was set through cluster analysis, the nomalized different autocorrelation coefficient was used as
w eight, the moving average- M arkov chain was used to predicit precipitation state in a future period w ith state transition
probability matrix, then the paticular precipitation w as calculated acoording to the class designated value in unreolved set
theory. A t last, the precipitation material in 54 years of the hydrologial station in L ongde county was used as a model and
found out that the precipitation accuracy w as satisfied So themoving averageM arkov chain can be used in the prediction of
the m edium -and-long-range precipitation,w hich provides a channel to be searched
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Pu P Pz Pu 2
Pxn Pz Pxs Pax 1951 195 1953 1954 1955 1956 1957 1958 1950 1960
P=| Py Pxm Ps P X fm %26 B3 463 507 4938 684 M82 4913 5669 5153
X/fm 4044 401 4863 5623 5251 5243 521 545 6509 6460
P Pu P 1 1 2 3 3 3 3 3 5 5
1961 192 1963 1964 1965 1966 1967 1968 1969 1970
X fam 8105 5523 4610 7729 4219 6172 5507 5852 5034 5104
Ei ' ’ X/mm 629 5984 5569 6070 5319 5844 5464 5330 4646 4544
Ei B2 Es 5 4 3 4 3 4 3 3 9 3
Zpik (Pik= 0) (1) 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980
: X fam B0 4729 6028 4633 4895 5095 6246 6457 4866 5107
2 X/mm 4852 5130 5185 4941 5479 5099 5856 5477 5100 4548
2 3 3 3 3 4 4 3 3 2
1981 1982 1983 1984 1985 1986 1987 1988 1989 1990
) ’ ) X fam 5328 3209 4334 6766 5390 4190 4314 5360 4846 689
; , Xfm 490 4770 507 549 4631 4621 4840 5688 5101 5551
, 1 2 3 3 2 2 2 3 3 3
, . 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
, D= {dl,dZ, X fm $HI7 6197 5531 4613 4232 52094 3%4 549 4731 4005
ds, da, dm}, m X/fim 5108 547 4792 4713 4493 4866 4678 4605 4671 4496
3 3 2 2 2 2 2 2 2 2
' . 000 2002 2003 2004
di= Pi"/ZPi” ) Xfm 5207 407 6744 5830
i Xfim 509 560 / /
N— , 2 3 3 / /
H 23 X X 3
32
H= z X di @ 5, 1951 1997
i, (2 4 1998
° (1) 2 , 1951 1997
{x =TH (i+ Q 5) H> i @ :
X =BiH (i- 0 5) H<i /3 2/3 0/3 0/3 0/3
TiBi 1/13 8/13 4/13 0/13 0/13
3 Pi= |0/22 4/22 14/22 3/22 1/22
o5 o5 45 1/5 0/
1951 2004 ' 03 0/3 03 1/3 2/3
- , 1/3 2/3 0/3 0/3 0/3
31 , 6/12 6/12 6/12 0/12 0/12
P.= |0/22 4/22 14/22 3/22 1/22
, o5 o5 45 1/5 055
3 3 0/3 0/3 03 1/3 2/3
, , /3 2/3 0/3 0/3 0/3
, 0/11 3/11 8/11 0/11 0/11
5 5 , Ps= |0/22 4/22 14/22 3/22 1/22
1 o5 o5 45 1/5 05
1 0/3 0/3 0/3 1/3 2/3
Jm /3 2/3 0/3 0/3 0/3
1 X < 449 3 1/10 2/10 8/10 0/10 0/10
2 449 3< X< 494 3 P.= |0/22 4/22 14/22 3/22 1/22
3 494 3< X< 584 4 0/5 0/5 4/5 1/5 0/5
4 584 4< X< 629 9 0/3 0/3 0/3 1/3 2/3
3 X2 6299 13 2/3 0/3 0/3 0/3
; 09 39 50 1/ 0/
o2 Ps= |0/22 4/22 14/22 3/22 1/22
o5 o5 45 1/5 05
03 0/3 03 1/3 2/3
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(2 , 5 6 7
5 2000
/ 1 2 3 4 5
(D 1999 1 048 1/15 10/15 4/15 0/15 0/15
Nk -k 1998 2 0256 0/14 814 6/14 0/14 0/14
= Z:. (xe= x) (X k- D/Z;. (xe- x)? (5) 1997 3 Q108 0/13 5/13 8/13 0/13 0/13
i= t=
- i - 1996 4 0082 0/12 4/12 8/12 0/12 0/12
. ' 1995 5 Q074 0/11 5M11 511 1/11 0o/l
5’ Pi 0032 0569 0392 Q007 Q000
(5) 1951 1997 6 2001
:ri= Q 633, r2= Q 327, r3= Q 023, ra /
_ _ 1 2 3 4 5
=Q 081, rs= Q 071
( ) 2000 1 04473 1/16 11/16 4/16 0/16  0/16
’ n 1999 2 026 0/15 9/18 6/15 0/15 0/15
. Cwe |n > I | m 1998 3 Q079 0/14 6/14 8/14 0/14 0/14
k 1997 4 Q109 0/13 5/13 8/13 0/13 0/13
' 5) 199 5 0103 0/12 612 5M2 1412 0/12
» = Q 558, wx= 0 288, wy= Q 020, w»= Q 071, Pi 0028 0592 Q372 Q009 Q000
w= 0 063 7 2002
1993 1997
1998 : / 2 B 3 4 5
3 2001 1 Q505 0/22 4/22 14/22 3/22 1/22
3 1998 2000 2 0259 0/16 9/16 7/16 0/16 0/16
y 1999 3 Q057 0/15 6/15 9/15 0/15 0/15
1 2 3 4 5 1998 4 Q091 0/14 514 9/14 0/14 0/14

1997 1 058 1/13 8/13 4/13 0/13 0/13 1997 5 Q089 043 6/13  6/13 1/13  0/13

1996 2 Q288 0/12 6/12 6/12 0/12 0/12 Pi 0000 033 0568 Q076 Q023

1995 3 Q020 041 3/11 8/11 0/11 011

1994 4 Q0L 0/0 2/0 840 0/0 0/10 33

1993 5 0063 0/9 3/9 5/9 1/9 0/9 1998 2002

Pi 0043 0528 0422 0007 Q000 , 8
3 © i=2 ,P2=0Q528 , 1998 8
2, (449 3, 494
3) (3 , 2 240, (4) i /m i H fm_ fm [%

, 1998 442 38mm, 1998 2 (M934%4 3 2 243 423 495 569
469 5mm, 5 69% 1999 2 (934943 2 2315 45760 4671 204
322 1951 1998 1999 2000 2 (934943 2 223 4533 496 080

2001 2 (M934%4 3 3 220 423 509 163
1998 ’ 2002 3 (49435844 2 2763 5462 560 038
1994 1998 1999 8 , 1998 2002 5
4 , 2001 , 4
4 1999 2001
/ 1 5 3 4 5 ; ,1998 1999 2000 2002

1998 1 Q572 1/14 914 4/14 0/14 0/14 , 038% 5 69%, 2001

1997 2 Q287 0/13 7/13 6/13 0/13 0/13 , ,

1996 3 Q006 0/12 4/12 8/12 0/12 0/12 20% [6 8]

1995 4 Qo067 0/11 3/11 8/11 0/11 011 '

1994 5 Q067 0/10 4/10 5/10 1/10  0/10 ,

Pi Q041 Q564 0387 Q007 Q000 , 2003
4 © =2 ,P2=0Q 564 , 1999 567 2mm
2, (449 3, 494
4
3) (3) , 2 315, (4)

, 1999 457 6 mm (1) , -
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