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Chaotic precipitation series prediction based on VMD and SVR
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[ Abstract] Accurate precipitation prediction has a great significance to the prevent and control of rainstorm
and flood disasters. Due to the lack of information mining ability of traditional precipitation prediction methods, the
improved Variational Mode Decomposition (VMD) and Support Vector Regression (VMD-SVR) prediction method
was proposed. Taking Zhengzhou as an example, firstly the chaotic characteristics of monthly precipitation series in
the city from 1979 to 2020 were analyzed. Secondly, the original series data, phase space reconstruction data and
variational mode decomposition data of precipitation series are predicted. The results show that the data prediction
performance after variational mode decomposition is higher. Finally, the prediction accuracy of the three machine
learning algorithms was compared, the VMD-SVR model was found to have the highest prediction accuracy.
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DRIk, P b s SR AR DA I 73 50 G 1 2 20T 0 3 0 7 10t P I B PR RN ) R AT 2 A o SR A
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DA [E] ZE3R 7 FHR N Z4E50 d E A A

SR x = {x, [i =1,2,..., N} S X = (X}, X, Jotizi
A, TN TR B SRR
C(d,N,r,t)= (Aj_l)l<;MH(r—dg),r>o,
o d, =X, X | I%X 2 ()RS ; O(+) /& Heaviside B BAL 4 x < 0 1, O(x) =0 ;
Sy O, ()= . BN BB R FrH P I BT O

G, J%Hﬁwkgﬁﬂmf”ﬂx {x [i=12,... N} 5M#pt T R4
X ={xl.|i=1,r+l,...,N—r+l},
={x,|i=2,7+2,..,N—-7+2},

(1)

x"={x,|i=127,.,N}.

T TS
S(d,N,r,7) =12{Cs [d,ﬂ,r,rj—csd (d,ﬂ,r,rﬂ,
T T

s=1

Horp N & 7 BB

%N—)Ooﬁﬂ_y ﬁ‘:
S(d,r,7) :li[Cs (d,r,r)—CSd (d,r,z')],
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d=23,4,5j=1234.
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@)
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ﬁm¢%ﬂﬁﬂ%ﬁ§ﬁﬁ%?&*%,ﬁ*wﬁ¢bﬁ$%%%%%%%WT:
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W TR AUV 18] ) A 45 9 SR a0~ 2 AR Ak 1)
min g(w,e) = l||w||2 +Zi€:,
2 253
st.(wp(x,)+b)—1+e,20,e, 20,
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k1

Hob, o NRAMRAEERT, x FRAET X AR K(x,x,) WIZEEL
K(x,xk):exp{—”x—xk”z/20'2}.
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SRS LG R 6 Frw, WA 5 L bEA Z 8K

T C-C A A 2RI 7] 7 71 FE A S U A AEIR Sy 3 AR NEER 9, AR ¥ 5544 S B0k ) /] P %)
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* | FRIBHEIEBTNEE
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