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Abstract

The meteorological elements are not only combined effected by the impact factors, but also their
own evolution. Multivariate analysis ignores the evolution of meteorological elements themselves,
and the time-series analysis did not take full advantage of the implicit information about the im-
pact factor. This article uses threshold autoregressive model by piecewise linearization method of
nonlinear problem to deal with the meteorological elements, both considering influence factors of
superimposition, and balancing the evolution law of meteorological elements themselves; the fit-
ting and forecasting effect is relatively good. But now the time sequence of the meteorological
elements is generally short, usually around 40 to 60 years, which belongs to the incomplete in-
formation system, the extrapolation value should not be too long. It would be best to gradually
replenish the new information in a timely manner to improve the fitting and forecasting results.
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BT /K SR I B0 A AN K E R KA e i) H a5, ke, B AT 2 B KR 2
AKPFE TR, AT AE N SETHIG K SR IRAS 2 1) D R . S Bk i)l Ll sRiE T, IO AE —
St DRI HI T [1], K BEIRfEALIE S FAREY, K B8 A Bk O R At SR L [ o) (R 2] [3]. BRI,
WMRTASE 22 355 O F 5 7K BRI LA B R o — B JE B M, XK A5 L 18 38 3] 22 5% e P T i 7
B Rk [4]

Box A1 Jenkins 7£ 1970 4EfE i 1 AbPRLMERS A FF AU/ E B AFERY AR(p). 8] B -F $ E AY
ARMA(p, q) (Autoregressive and Moving Average) LA & H [al R A 3135180 ARIMA(p, d, q) (Autore-
gressive Integrated Moving Average)[5]. X LERAY A AbFE L PN [A] P S it TR I TR, (B2, Sk
bR AR BT a@ B )8R e ISR 2 2y, AR R EBR R IA . Rk, JEZe AL it 5E A0
N AR AT 53 . Tong H T 1972 4EH2 H T TRR B [21 )5 (Threshold Autoregressive, #54 TAR)
P f A — PP AL R AR M R AR AR [A] P HIBY[6], TAFER GRS KA T = A Rk Ag 1)
Z R[] [8].

NG THALT A EWTA R X . 20 28 90 AR LK, ST A HT AL T Pud K e iy B . (22,
UEAESR LT H L T P K A SO T 2 AP B K RS BN 7.19 12 m®, AMPKEIEE R
1073 m*, D& kT A 2000 m? iy [EBRh/k Emsk . JEHZE 2003 4FE 2, HIL T 50a AIE M i,
HEEKST, 7-10 AMBEKERAE 219 mm, (UK IEFEFM I 52%, 2004 FE4k4:1 2 [9]. BT /KETK
AL DRI KR 1] B B AR 3 KRBT o Aol K A B SIEAT 2 B 70 BB R /K R e A K, B /b i
BARA N IEHEMIK, 4d 2RWIK. ERAKSEAES, SPIUHEEE, KEECD BT LS
TR B EEMI. Nk, FAE 2000 4 11 H, XS5t 2 4470, R IR AR BH TR 2K K AT
T35 5000 3 m® (IR /K BER, ONAKRIFRR H “RBUS KT B 5 15— 2B KBS 5 o B3 T,
) 2020 4, LIRS KBHUK 157 12 m*[9]. H, AT XS WHAF @Rl gk, FEMNiZ
XARKFEKEWAZNES . B2, BKERNEFH2ER, £—MIEZt RS, It H 5175 m K
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2. Fik

I IBR B BT TRR XS B 18] e 20 3: 47 X 43, 3 AR A B BABRSRREIA 5 R4 [5]. TR A [FH
TR (R A FEARR: A BRER AL FBORANFR AR M R 48, MRS HIERRIE T Ratifaett. ©f
WA,
2.1. B—|"JBREEIER

33— A RE R T (%t =12, N}, [TH B B,
kel o el vl n Ry =120 (2)
i=1
Kok p, 8 jATIREEAME, a® (i=01--,p,) K%  MTIRARERE, ) AE6S, | 4
A T BRA T — M IR B {x ) AR RGN, MO IR E DR, JFRTiC
TAR(I; Py Pareos pl) °
2.2. RETIRBEYIHE

T AR ERIIN P {x,t =12, N} BR T 5 H B RRWAFAEM SIS, AT e S 51— 5 K
TR TS {y,, t =12, N} BAEIIR R AL TR B BBy

. Pj 9 )
x =a +> aVx  + 3 bVy  +ell, y eR, j=12, )
i=1 i=0

gy B GATIREE AR, bV (i=12--,0,) A% ] MTRAEARE, HARSELAREQ).
Tz AR 7 — AR A H w7 A BAE R IR R G AL, WOONIR G TTRIR B B, Jf
L ATARSO (13( Py 0y )1 (P20G2 )4 (P 1)) <

— IR HAEZ M R G A REAE— 8 IR HI) 25 A N @ LR AR Ze AR AL, T TR B B AR ) DLIE
BV T BOR BB SR R A ARG 8, X R B A i — KA A

ITRR B B R R Bl T DL 24

1) iR K d;

2) I'ER1E r;

3) FIIEIAKHL py Al LARARRER E A R el (=01, p; ) FIbY (i=1,2,,q;), Hrb j=1,2.

Y () 3 1B R EOH e SN IR Al v o . — M, ZEIRAPAC dy TTRRME r LA S 3 BERY
K p, A g, EARIEAE AL T b A /ME B R HE N ——AIC HEHEAT SE TR

3. B¥MBE
3.1 MERKIEIRLK D

5 TR B S R BRI Lo RORAEIRID K D AT AR A 4B skt VAT W7
%y (d)=max{d,L} (d=12,,D). ATEEMNd ERLIBIOGHLT, 5, (d) FiAn, -
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A5 {y, ) IUNEICHESN (v} (B v, v, v )o FHE {yi} o FARAMHI 03N L 0.4N | 05N L 0.6N
O.7N MUHIBTHAR I A I TR GG (t,} o T8 BRI L, H52 AIC(t,d). T
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AIC(F,d)=min AIC(t,,d)
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i=1
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AIC(r,d)=AIC(p,,G,)+AIC(p,.4,) (13)

34. MELRLK d
H T W0 1 S B O AN O N =g Rk, AIC(d) RZECAIC(F,d ) IR 8
NAIC(d)=AIC(,d)/[N-n,] (14)
/?\

NAIC(d) = min {NAIC(d),d =1,2,---, D} (15)

M d A B R AR D KA
4. BR5HR

[TBR B[R] AR TR K BEAT TR, AR SR SO AR B S AR AR R, e 3 22 i 40
SN IR, Rl IR B T B FK SR G AR ) . B R IR S A K SO R I — Rl b
BAMMER . BoKERHE RS, WRIENAHREY, JLRBEF R —A EE R E F[10].
Ak, R ER R FAE S RTIR BE , FIR PR A R Rk X 1959~2011 4R r [ S5 T ¥ R K
AT TR -

PR EIEE R Z . BAIREM, JEREHFIR— N EEMZmEF[10]. ik, EHER
JEVEFAEE AT I N T, R T RR SRR R 1959~2011 4F Hh (] S5 117 (1 B /K AT T o

X, BTIRK R ST 6 H 21 H~7 H 5 HifFKE. A6 A 21 H~7 A 5 H& XS
S FR AR, Z B REK E 2 D0 S T AR K R IR R TR B O E . JIE ST 6 A 21 H~7
75 HREKE {x | FBERRIET HEAGREZ RO JERIE AR IRE AR BRI
IR S . DUTE T S [FRL S N B R e A T — M EA—S € 3 AR ARE R —— PP
RGBS o T v, P33R SST FE-PEIAFI+0.5°C. HEREE 3 ML LE, #ifh—kE
/RIS Nino 3 X IR IR LRI TE /R E A KP4 5°S~5°N. 150°W~90°W i [l A (13 1 R 2 IR,
IR TR R RS, JI4E 1 H Nino 3 XIGRIREEIE T {y, ) MEHRKIET P ESRRERS
fgE L

MRIE R ER, K 1959~2008 4 [ F# /K& {x | fENHLEREA, 2009~2011 LERIFE/KE {x | fEAKLE
BEAR S AT UNEIREE (x } 5 {y, } WEEHZES, X {x} EXEUEEE, mixs {y, } AEARE. THER,
BUEBA IR RN E L =1-3, BALIELKD=0-3, HIHAR T AEETHRTER.

XFT AR R AT R AR ELAE s — TR B [, AR AIC RN, Zidiha, WA 3
Mp, =1, p,=1. D=1H, FIRFENEME, B TARER, 1, 1), A4 017 KB B — [ TRR [ [a] e
BN

. [2.8731-0.6289x, (x, <1.78)
% :{1.5898+0.2048x,’1 (x., >1.78) 19

XX, =1g% 4o

X2 FE RIS R A AR P ROV A TR B AR, AR AIC #ER, e 15, TSR] 2
p=1. q=1. p,=1. q,=1. D=1K, W ENEME, H TARSO(, (1,1), (1, 1)). o LTk
KRR A TTIR A | ARy



IR 10V R o 7 R T ) S —— DA e [ SO T 4

’ {1.7982 +0.1128x’ , —0.0069y, —0.0321y, , (%M, , <—0.51) -
XI =

1.6383+0.1400x,_, +0.0697y, +0.0632y, , (4y,, >—0.51)

A Xt'—l = Ig Xy

A LT BAE B, TAR(2, 1, 1) IR K 4a%] i 22 45, P38 4a %2 22 9 33.0, B KARX iR 24 83.3%,
SEIFHRTR ZEN 41.4%. 11 TARSO(2, (1, 1), (1, 1))y K4ExT iR 2209 28, ~FIJ4a%T iR 24 18.7, H KA
SR ZE N 44.4%, RN 1R 2N 22.6%. ] W, TARSO(2, (1, 1), (1, 1)) KR ZH L TAR(2, 1, )R ZE /N,

HHUb R, ik E/R B SR RT AR F,  w] DL e S5 T B K B TR 22 . T
JRRIZE T HJE/RE T FAF B, SRR, PO R Z IR ACRE A R & 4E,  AOKSFREh X 1%
K EFVE B URES, XM E AR RIB ARG R, RE LA, DBOEMERRT . 758K
Je AR, A I X ) BL SRR ES A SR AR A 58 o JRORAE T R IR SRS B X
BHOCFEERLX, DUERGTIR & TSRS A B, MMIE ST FKEHENZ. k2, MR
Je VB RET, XS T K B R o AR E AT T TRR B AN AR S — A AT w1
DAL Bt s BR[04 B B R B, IR R AR SR — 2 1R PR 1 . 72T TRR B [ e %5
BEA WA T RLREIER, G R T — BRI

SEERBURI W EEEGRE: ZI0oNERR R FH k. s s R B R 5m
R F I GEih % 2R AT TR, )58 Rl SRR B 5 AR AT TR . H . R
M EUASFT E 3 2 i S 35 08 T 2 oo o i, Ferb SCRARI A 200 R ok )2 e W54 i s R 24T
150 U5 43 B R 7R AT SR S 35 S TR (8PP 4 o A, e AR 22 12 E [ED VA (AR ISE AR [ [0 U3 3
BI(ARMA) RS

F b, ARERMZEWMAFREGEEH, B SWMEENE. B2, ZashZMi T AR%E
FE S AT, T R0 A 78 4 R e R T IR R R . DR, Bt H AT SERR S DL
TV AR I HE P R TRACR, 2807 VA [ R B HH I S B SR I R, & AHEDLH = T T TPR A
[E] A TR B R 68 25 RS R 1 I B R, SREW el R R = B SR A, IRl R BT
BORM B A R I ARG A ]

5. &iE

PIBR {5 [E] VA o [ AR (2 640 HT) 5 FE T VSRR (B U5 52 9137 48 FE SR TR A B8 . 511
AN [ [ SRR L, PR [ (] DR E) B B 0 S B, 5 B 2 P AL M AR (LT, LA & AT R
AR AT

Table 1. The forecast values and error of TAR(2, 1, 1), TARSO(2, (1, 1), (1, 1)) on June 21-July 5
1. X5Wme6H21 BH~7A5HTARE 1,1), TARSOQ, (1,1), (1, V))WFRER HiRE

A Ay SERBRE (mm) TR AE (mm) 25N % (mm) AHXT 722 (mm)
2009 117 102 =15 -12.8
TAR(2,1,1) 2010 139 100 -39 -28.1
2011 54 99 45 83.3
2009 117 121 4 34
TARSO(2, (1, 1), (1, 1)) 2010 139 11 28 -20.1
2011 54 78 24 44.4




[T BR 1] YA R e 7 i e o 8 S P ——RA b [ S T DA 4

REBERMKIEU R Z AR F LA RS R . (HEHTHTIR B RIS A% R — A 32
FIRTIHRZ IR R, BRIz ma R 1 A5 S R AR RO, W AR TR YR A — € R BR Y. 7ETTIR A
[ YRR o] 255 FE 2 AN R T ISR A, IR T RE— IR AT

TP RAREIR B, [SRFHN RGN R TE. 2 /05R N E R AR R T E '
RIWEFENERE, TG A E R — 2R BRI BT T VEmE, AEAIE M. S INESER LR —
et drik, ERH T RERSOEER R, BB A EGE M B AR . AT, BRI 3 2
G, ERENBSEE S, AMIVGRE]: @2 STk s,  CARMEE K ) F i H
7K R ARANE (5w, 03 A B AR A A A AR A R R R ITT 1A, (H i T KR L R
FSCHA ) BEATLAR 1o AN WA, DRI T 0 70 8 T P e AR A7 256V 22 IR A o DRI AN TR 532 L, 3l g
TS A, BORAME, M RTIR K TR (A ROk e 7 e

E&UH

P 2% SRR < BT Bh I H (41171430).
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