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ABSTRACT

ABSTRACT

In 2013, the 8th national forest inventory conducted by national statistics departments
shows that there are 208 million hectares of forest area with 21.63% of forest coverage rate.
Total stumpages are 16.433 billion cubic meters with forest reserves 15.137 billion cubic
meters. The natural forest covers an area of 122 million hectares with accumulation of
12.296 billion cubic meters; 69 million hectares plantation area, volume 2.483 billion cubic
meters. Compared with the international forest resources, forest resources in our country
are relatively scarce. Forests, which are called the lungs of the earth, are the oxygen
manufacturing sites which are important to our survival space, while at the same time have
a filter effect for the dust in the air and play an important role in defending sandstorm.
Forests are necessary precious natural resources both for the development of the national
economy and environment protection. However, the forest fires make these resources cause
great harm. Therefore, prevention of forest fires and put forward effective measures are
urgent affairs.Prediction and prevention of forest fires have great significance for the
sustainable development of the economic environment and the social environment.

Anrtificial neural network is an effective method for the prediction and prevention of
forest fires. Through putting the climatic factors which might cause forest fire as the input
of neural simulation and output of fire situation, weight of factors affecting fires and
connection between these factors can be effectively analyzed. Artificial neural networks
can optimize their network structure and work out the desired function computing
architecture through a large number of statistics simulation practice and simulation
operations. This approach has more advantages over logical reasoning calculus on massive
data processing and analysis.

This thesis first provides an overview of the current situation of forest fires ,then
describes the artificial neural network and BP neural network architecture, features and
algorithms and gives a brief analysis of the relevant climatic factors affecting forest fires
correlation. In this study, the historical data climate change and forest fires of Guilin in

Guangxi Province and Guangzhou City in Guangdong Province is collected as the research



ABSTRACT

basis, and an improved particle swarm optimization algorithm was introduced to optimize
the performance of the BP neural network.Compared with the traditional BP algorithm and
particle swarm optimization, the improved particle swarm optimization algorithm can not
only quickly converge to the neural network learning objectives, but also improve the

accuracy of the prediction model.

KEYWORDS: forest fires; neural network; meteorological factors; model; forecast
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LA I TR BON WL EEI B, RIE &= R AR . i 30 4R (A O R4 20 MAFE
(iR, T4 NG A, eIt X AR IE T B 5l H 25 2, Infal 5 ARk ok ok
HIRAESEF R . MR KGR RGO AR, BRI BRI =y, SR AS 2
I AR T R E R

2.3 REINE

U IR TSR ARAR K K A B LR R 22—, RN U 2 A R AR A B e A AR ok
KA, IR R R T my, RRARRAE T RPN E AR K G .
MWAZRBE R NERE T, FHIET BP 2 o 48 i S PGS AL JE A ST 7T A S A
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F=EF ATHEWERE

NIwhzepigs 5 N B 2s ) \HEAUEIE PG R N R 2 i =Rk R
ANN BlOZERZH FOIAE RN, W0 N TR g8 A shibiztil. i E
Ty PR R G ARSI ARG T R O, A SR R, N T
2 M2 3 2] L B2 O N TR REAN N 07 FORAIUES 1) B B o el
2 W28 (RN AT FEAB AR B2 BN ANTF Ao N 3 N A2 R 28 (RR B B T
DRI TE , J T2 R 28 BB WIIR N FH T FT, b 2 X 2% 1) 6 T AL 6 SR T U 555

3.1 ATHEMEE N

NTLHR2M 2 CANND ] EUATHSEHLAAPE R 7 5y Hh SEUBE A5 B, AR SER
s B e VR BE ) AT 5 BACERRE D B . 5 —, MR SebR s s
RISEB RIS ST RETT o B8 s AN ST AR T 1 2501 10 S5 0 A ) S R el k4T o0 BT AR
L, RIS I &5 R A L 458 . fEsbris o, I ANTHEmME (ANN) EAQ
TG BAAR Y, AR IR 8] A s 8O R S A ASLAE o N T A 2 o 2 4 Jir D3
THRKEMNRAGH R AR DA IS B R JTIE, JXRE AT DA I 22 X 28 0 Afr 25—
AR RS, B, B L Y E 3R IR, R EIBUH E AR, T
HAEBRY:, WfE, &5, LR, AEEPi@ iR e m, #RMA KRSy,
IR — PRS2 TR IR B8 2 (R S AT 52 20 VA9, IR0 AT e R A i A DLt AT T3
o T LI A ) 0 — P e ) e A FER T VR TR Ak EL A BT,

3.1.1 AL HEMLER 4 & & iA

b2 Jer ok N A 20 I 2% 1R P 42 IsF TR mT ARRFE A DU ANBY B, 40 il -3
BB SIERY B i o B AP AR B AR B R BN & (B T N N A
RGHHTHIVIEI TR, BH MP B, Hebb 2] HNI . JE%0 2§ (pereeptron) Al [ i& M
ZAEM 2% Adaline. TVERTBURAE 1970 4ELLJE, SIS #2828 A 030 A TG INF 34,
XX — N TR N ZE R AL, VR 2RI T B&E R IR, EE
KPR BP 2= . mrmiEY BU 3 B USSR A HNN A2 Boltzman AU R Jf
EZ ZM2% 1 BP BiER 2K R, IfHigSH A1k BP Bkt &N H &R Z M4 . it
R, N ML RN BIFRERT B, #0222 I 25 B0 (1) B 1 &N 938 2 T ik
KIE. I HAPE M2 IR AL &N OB ER IS T2 NGB e, iz, 1R2 %
HHRLERE FL WA R N T WX 28 7 g AT AR T P, HEUS 7 — R, 53
— AT LR 25 p 18,
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3.1.2 I ME R E M54

NIV A R R AR, X LS 4 B 7 B (K AR P & 9%, B ER I AhiE
WAL R A BT i, X4 KA — T U E12A4
EAERMAE RGN0, B, eI friErZoc (Neuron) o JfH
AT R AL e 5 2HNER:, XS E e oTE B e
R, AERERICER . SXRERR I R AR K LA 2 1 AR s 22 ) 245 190,

3.1.2.1 £¥MZ THIZEH

PR TG AR R . PSSR . SEAR AR B o PP Tl Ik S A AT i B
TR B BRI R AT R A . M E S ILE 3-1

YA (Cell body) HHATAEAZ « 40 A5 AIGH AR B4 A o 4T AR M50 O 40 B B A —
P8« JEE VR, 38 ORARR R P AN IRV () F o 22 575 AT TR J i P 4 LA 22
R FRAE R AT o FELRMAR b, S NG 5 15 FE 2 0 L AN AH BRI /N P AR 5
M, HAEVEEZ08 20~100mV. Ak RERS Nt g sh it sh ae s, I H AT LUSAT
WP BT RAR R S5 AN R I AR A AR

M€ (Dendrite) /&40 A a1 4B A HH B EAR 2 AR A (K& Imm /&2
1) B EDIRIGR A4, Ji B eME B i REeENER.

F5E (Axon) SR R i KB R YE, HAKRE B JLEK R K2 (A,
FEFEZH AR Rz o, R EDIRAF G R B 533, 1X B0 SCRERR A il S AR A R
LRN . AT E(E Tl iR AL B A 270, R B s 0 2

Rfyl (Synapse) {EAHIK ZRHIFHE TG (B2 15~50mm [P0 (1) [l BERAH G 5 o
PRI TG 2 ) () 240 A o 5 B I SR A b AT % 4, B EA R EE:. — P&
[ I R A RE AL B N — 2 uECE BRI AL BT — A . SRARETIE. 5 fik ] BR AN
TR J5 A BT ik o 480 22 T ) 2l R AR R 473 S DK T A s D R f /A B s A 5 i i e
G AT R 5 ik i S A 7 1) B2 ] g A SR Ak ) B o 1T 0 28 7 ) R f i B D T DA A2 4
Mtk e e,


http://baike.baidu.com/view/36428.htm

BT BP N A 0 2% F) DXSAR AR R I 7T

3-1 WM e

Fig 3.1 Biological neuron structure

3.1.2.2 £¥BA T ANHITIE L TE

fEEYIM 2 e, 5 BN TS IR AN R A Kk s 5 SR A A e N\ i S 092 105
W SRANA BARAE Dt N, ISR B SR s RS 5 s G AR 24 T — MR Ak
BHES, BN S SRS A B AR R 5 A S B R B e s s St T AL A, Jf
HAE €A T lA, P4 TS S fliE 5 S il AL 2R, 1l R AR 1
O 2 30 T SRR X A A S ) At 28 T (R R AN A A kAT A3
N PRI B 0 AN TR B S 1 B AN FEEE, 5o P A 0 40 B 17 AR IR
7o MARLZTCAE R M EAE SH N B, B 4 B N Sh 2 TR D 18 RO J8E 2 T i
JRZ1 70mV (SRS A2, SRR B Az, BRI o RS 2 RS
TN B A1 TR IR A, 5 ik 6 2 BSUASE Ao 2 A P PO B P 7 7 AR AR A, e B FL S M
S HALIANIE A, AR A BEI AR TeIRAS A T XA IRAS s ez AR i fwds, A4
L TCHPRE AL T HHIIRES . ARG E MR Z], M TiE . Xa . Ml =
MR Z—o IFH., WAL AT LAREAT RN, 3K 20 20 0 R 1) i v o A 5%
= A B LA R, 2 B L -55mV A I, A A ANk, ANk SRR
PR Z pRal, JF HAX AN kot e 0638 5 4l 8 1) et e A A%, DR o ) B A L
SOMZ AR A S AR TG A . (R Rl AR (5 B — €N A I AEE,
Xt R ML B PIoR W AE IR I A] /2 0.3ms~1.0ms. — R 1 T 4 — AN 2 41 i fr) o 93 328 %
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440 100-1000 A F e AN, T W01 13 L A RE M — b e A
B T ARG, T EL R AR R IR, 30 A R R VR,

3.1.2.3 EHHRZ LK

A e N 24 5 vh 22 A A 22 70 AR E 17 20 S PR SN EARE SR T I Y, &
MR RIGIVENGE R RS W TARE, G EYME N L% R 58
N—ANHZER. ZRITHEEE BB RS, EA#A I A MR 1817 75 Uz B
i, HREORBEWPWINEING S, JF B HFEAT SR G A AR, 15 U 7 2 )
HUAR BEXS AT 3 LR S o SR T A AR 22 X 28 B DO RE T F AN A 2 B A o s B Ak
B IIREf B NG KIZhRE . VL M M TH > A2 R S5 ema
TEREATHEESE, TORMRAS A R AIE A A B e X — TS BT 2 &R RAAETE
ISR G BUSARHIRZS T, A BENS N, I BE S WA & SR B R R I o | T 1E
A2 0 1) 5 fish 1) 3 12 5 P AT $77 sUAR AN /) i ELAT w28 1, AL b e X 28 AR 20
shAEE I 2T T A s S AL B g 1.

3.2 HZEMKZRE 57K

MWL ZEKRE, MOEM 2 MR, ARTIERMEREE, g
Z N BP &M% . RBF IR /28 Stk e (4855, AbIRAN [F] [n) BNk £ AH B
)4 2 I 2 R R AR Dy S5 7 20
3.2.1 {kHEHRFN IR 53 4%

2 DX 285 40 P 5 A T Ao 20 P 265 K1) 40 DR BT I R 0 P 28 R R I AR 2 I 265 o S THI At
it B4
2.3.1.1 AIIRME L%

AT I 28 2 N T AN 28 1 —Ff,  — AR EETRRN AT BN 45 o AR i R e
[ — N AR X2, ATt 0 222 DX 248 2 foe T B 1K) — P N T 22 I 28 20 . st 42 Y
R EZBAFE, IR0 R ERT AL N 2 E AT Mg B3 —AM
JEIAPEE 28 N BE AT A 2 N 2%, BIRE THREDIEE, B8 — AN ECE 2 RS Z R
LML NZ R RITBHP A I2% . £ 2 ZRIm M2 b, HAS SRS A 4 o2& — > 5
G IR, RIS —RR R E S ENE ZENRMANGE S, B EZ0H S5 UE
NEZZRANE S, BASTERRG, KRR —NH LT E . B
(Perceptrons) . RBF (Radial Basis Function) /%%, BP (Back Propagation) [ %545
HB AT IR BIAP IN 2% o T THULIX = P fse 5 L ) R I 22 P 28 Al — A T S B A 4
[48-49]

(1) JE&5nds (Perceptrons) o [BRANZSHZE WX 26 AT 4 I\ A 2 i 7 B 1 — i st o
22, JREIATL AR 22 X 2% 32 EAEAR S 70 I8 DL R TR 0 SR IR 43 ) 2 = S 22 B 455
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HREE A o SR AL, T2 0 250 R 40 Ay o 2 TR 9 28 0 22 2 ) ek
FIHLIN 25

(2) RBF (Radial Basis Function) #i£:M4%. 75 T fif RBF #£E M 4% 2 1 75 Bk
T fiR RBF #1470, M4 0k E A RBF (Radial Basis Function) [H##£: GRI A
RBF #iZ 0. & /ZH RBF & o IR RT I M 2% R1 Y RBF #1224 . RBF
W H = 2R, MANE. REEMGEHE. PRS2l RBF W&, it
JZ MR TR

(3) BP (Back Propagation) /4%, BP 4/ 4% 2 H i N J Bl i
ST, BP M4 W BV R IR ZE MR IR E . RERRA . il oK
171E BP #HZ M 45 H

2.3.1.2 RIxMLE

1E SR A 22 W 48 FR RN 2 e f B S B S SE AR EME i NG
T TR — A IR B o [ AR 22 WX 248 42 3k — B 1) (1) AR A ] LAk B AR 2 RS
Horh Hopfield #1428 [ 48 J2 3 4 I AR p 4%, 1530732 N B,

3.2.2 3 M % )X 57 B2 P 4%

PRZE WX 28— AW IEAT 22 ST R 2%, BB @ AW B DI 2002 00 X 25 E P4
T A FIBUE AT B A I, AR BUE R BT EEZR, R TS, HEm
ZEAETSCAB IR BB SE W A7 i B e 2o 2 o AR B3, PR X 4 (1) 27 2] S R gl A2
LS IEEE & A TOAUER SRR, EREE SRR ET, PhE 2 P RE A
Wil fb, MKHE #0248 (1) 52 2] Tk, PR KRE A =2k

LAWE S AW WP ZIN 2], ShE 2 22 Sk 18 T DL /2
—ANSEBR 25 SRR H bR A S AT LR TR H bR RIS AR . R AR S
e, AMASAEAE A “EIN7, TR B ARG AT RSN AR “ BN R A
PROL) B ARGE R P SRR L Prgs R S B Args RiEAT LS BRI R 2, %I —E
FRRLI,  XoT PR 288 B IR AT P15

2B BB R —FKEE A O &S 2], AT ESNTR) “BUh”
Peft B ARG AN 5t LR BRI S, 1% H ORISR AUE AT R %, A
AR o

3HEF . BRI, AN EA SR BRI, T 20T W2 i i Hh 25
REETRATHITY, W% 05 ) R R IE 2L IR B B VT B3R, M 583% B
[

A — L8 WX 2 0] AT WA AR, B AT IAEXS i) AT 20 B I AR A, AN 2 BRI )
AR AR, EATARESNE) “Hm” #1T748S, AT EWKER K EHT
VR, HoAdE Hopfield 4 A0 ] AR 12 (Bidirectional Memory) (X 45 S5 4R 52 A
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] R,

3.3 ALHZMERIH =

%, ANN BB KL AT O AL BRI RE . 80— S5 I 22 X 25 A
BAE DI REAR T B, (DR T FR R B 2 o 2 R 2 W 268 56 KAt Ak B D RE AR 5 o

5, ANN ZEXTHE AL BRI, e A A AT AR e R B . — AN
TOBEFEXS X 2% 1) BEAR D RE RO REM AR ELE /N o #E ANN HRY, i A 200 A Ak A 2 )
I HEAT IR A5 B AR o A SRt 1 At Thfe, BRI AR LB 2% . B LA A
Xt TR AR DB 2 o5 B B R BRI, ARSR AT LY ) o e

=, NI M2 HARORI H B 88 7). MM K510 70 e B (e
Eiﬁﬁgﬁ%ﬂom?ﬁﬁﬁiﬁﬁﬁ%T*%ﬁ AEREAMKHA R, SCFDE
I BE LR AL B DI RE, AL T XA A EAE B EI TR O, LA SR ILEE
SRR AT, RBL T E BRARR Nz RE

04, ANN R EHLR . BENAREEsh 25 . N THams B fa—
FCARZ LS ) RGN, BRI FOPE . FEACME . it AT, IR
3 7 2 2,

3.4 NTHHEMERIE ARG
M&ﬁ%ﬁi%% iz I 22 N 28 R S [ R 5 DA T = A4S EEOP IR
DR IRRII N A2 2%, A IE MM 25458, RIph e o el At B o/ R 4L
E(%)mﬁ% I PATE é%ﬁﬁ@%bm AT F B AR X 2%

B AP DG E R EIE R T UIZRR 48, RIS SR8 E XA 5 fih o 8
E%AW%EZEMWE %MW%ﬁME&

55 =D R R AR 8, MBS e S H R 2 PRI A D e X 2% (14 2 > BRI 2R 1
BNEE. B, BOERIANES V, R PIE RO, e ML R fE
SEAL S ZE BT — A RAFHIRABCE, T I I ZR58 > 7E SCR B IR 22 J 25 B 2 A
#[53].

Az p g TARR R B 3-2 45 i
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bias RE
by
S|
Activation
%2 function T
Input
signals | ® p(e) )—> Vi
NEE | Output
° weighted y ol
summing THXRF
XI]]

Synaptic ..
weights SERLINE

3-2 ML TAESEH 1Y
Fig3.2 Artificial neural network model of work structure

B Bk, B R R —H NG F{X1 xX2 ..., Xm B A4 o H
s, EBAERZSEW TR, AU Y T W, X 883 85 5 5% i in BUE 2
{Wk1 ,WK2 ,...Wkm }. )5, #Ecir& RN, mAx (@

m
u :Zw.x.
k - Kj“) (a)
=1
WHR XN DA KT —E M ZE b, , #7128 0 22 i WoE HoAd ph 28 e it 17 DAL A
MRS, HEARXm (b)
Yo =®(U,+b)

Horb & R TG KOS SR U i S B Y 2 B ORI R (2 T AL A M i e —
MR . XM TT S M Z il IR e d, RES DRI
TR BCE RIS E R g, Wil 3-2.
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Input Output
signalg . signals
SN . [ ESme

Input 15t hidden 2™ hidden Output
layer layer layer layer
AR E—RE FTRE WmEE

Bl 3-2 NTAH&EML 2 ZEAmE (MLP)
Fig 3.2 Multilayer perceptron artificial neural networks (MLP)

RIS BTN A2 R AN 2 2 R85 (MLP) |, BIRRE=2 ST 2R 4L
Y5 5 WU 1) B [ ) 1 Bicde B 2 [55]. BT DU NRFAE :
(D M A JZE 2 ot oAb Z A 2 e AL, (22 5 REME A EREE
(2) F NG5 RN EE A7 Fsh 2 Frid % Uz, R g X —Fh
FRA L X 2% tARPR 9 BT A5 2 P 4%
(3) JI N JZE R Z e i A -5 5 N 08 i B =2 18] (0 RO A 25, R B & DL
BINJEN m4EX RR BRI, MEZERMZ T2 m 4.
(4) a2 I 2 e H S5 A\ B S B0 A R 7 AR AR .
i E s N T2 M 2% 2 2 R dR s S A R SR I BR 4R, 7 Z A AN R =2 20
Ko 2 K H A LR 4E 5
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FNE  BP HEMKHEWME X
4.1BP NI fRZZMZ&{E /T

BP #14:M4% (Back Propagation Neural Networks) +&7f 1986 ££H Rumelhart £l
McCelland 558} 5 T H H 1 — Pl iR 22 WAL FR L AT B )1 2510 2 Z At =N A
TR LS. H T BP N TP M 2% F RS0k B2, e 2 T AR, O
227 T AR B8 ST 3R BRI X 2 A 5 SRR AL T T . BP AR I 4% m AN I
FAHE RS RN, RIS AR I ZR, 7 >R R ) 0 4 A\ B A s L S 1
PRELK R . BP MHZE 250 i) I AL %18 1E I 25 FIBUE A BRIAE, DA /IN i HE B 5 3 2
EHERZEME. BP MAEMZEIHIMEMAREMAZ (Gnput) | B Z(hidden layer)Fi%
2 (output layer)P®,

4.2 BP {RZZ W 4% HY 2514

(1) BP N M2% (Back Propagation Artificial Neural Networks) & —fh &%
ZEMATEE 2 2 R A TN TAPE R 2% .

(2) BP #& M 2@t % M E U R BTG EME TG, ERMENK T 22
AR —Fh, SRR TN LWL, 3 B U R 2 RS R &8, SR ZEEA
WiHEIE, BHFNRZENTHHRE.

(3) BP MIZKIRFN L . BP M % 5 — e M RS MAR . BEE.
W= BERERNHER -NNZE, BRI TTM T B A ER, #E1
P TOZ AR — AN EAUE, & — AT M h 4504 . W&l 4-1 Fros,BP
W28 IR A3 2 A 28 0 HAHAN R, TAHAR 2 Z RN f 4 o0 LG, & utefin(s B4t 5
JERRTAWHE BT BUEE S, JHEmE T =,

(4) AR LR E T ST @A Z A, s s
JZ I R E AT AR, R 2 S RIGME, 85 N Z @A A a2 [ 2
Nz, N—ZERTF—EZ@PE i ES HEE R ZEE. DUt B BN
BP ik,

I v S RN B R 2 S ) AR, R ZE M RTRE, BUEABHEIE, 2 X
AR B 2R 1195 22 B R B NPT
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2 4 T BP ALK K 45 /R B

P4 25 4 +h 544

X

we, wm 9

mtE

K 4-1 BP IR Ih4EHA
Fig 4.1 BP network topology structure

4.3BP MK E %

BP & M4 Syt e — M B R SIS, R 2 sz bt S 8 s U E A
P AL RIEEAT 158 22 I A 7 o FLBARHE B /s 3R ik BRI LMS BR03% SR A2 2 ) i 1R 7 =,
A5k 754 L AR5 B AR T P 225 AN B i el Ay BB

(1) BP MZS2s e X

WEMNEMZITCNEN n, BEEMEITTNE N D, i EMELITTNEHN a1
(2) BP ML HIEHEAE & 5 X

BE N MRINEZBAEIR A x= (X5 Xoo Xo... X FOOT SIS 25N B
Wl h= (hiy, ho, hi o hy), BEERHERE A b= C h, he, he o0 hy), BT Z 5
NBHEN v= (Y Vioy Vioe - - vi), T EHTHEE vim (Vo Veor Voo - - Vo) » EEEGE
N de=(dy, do, ds. . . dy)

(3) BP MIZ&¥Iaatl €
WESEREERETE, RN (-1, 1) . mERE N e, IREREMEN
g, BN ECAM,

(4) R A S N

BOE AN O kAR, FEARAY x (O = (o (0 5 % (), x (k) L
x, (k) D, W d (O =(d k), d (k) L ds (k) ooody (kD)

(5) BP P& T B2 2 M H 2 f0 e A AELA A L AR
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BE Wy, NI R SRS R RBERBUE, w, &2 5% 2 P IEERE. RS R

q

%ﬁﬁqoﬁm%%ﬁﬁmoﬁ%@ﬁhégmmm_mﬂy
FEAHAR ok =12, m . REWIEREON £ (x), WA
K%:é\}%'iﬁ?)\%iﬁﬁhih(k)zgwihxi(k)—bh . M h=12..p
fa& B E T ho, (k)= f(hi (k) » HF h=12...p
ffﬁm)%iﬁ)\@ﬁﬁ:yio(k):hzzwmhoh(k)_bo, Hrfo=12...q

by B E S A B yo, (k) = f(yi (k) , HiFro=12,..q
(6) THEREABHE CREEAREIE MK D) =2 R e M4 E M S ME 05

B 5500 6, (k) -
. . oe oe oyi
Eﬁwu@,ﬁﬁﬁﬁ%ﬁﬁm/=Wimo,ﬁ¢
p
) 0 1oNo, (K)—b,
o Gt

8Who awh o}

e G20 yo, (k)

W - e, k)

— —(d, (k) yo, (k) f (¥, (k) =5, (k)
(7 BEP EREESER, HESIHEIRZERE e MadESEMEL TS,

Yl (i 508 5, (K)

(k)ho, (k)

s A I gy OB oe oyi
l% \ I S — %{E"\ > ZE \EA N — o —_
RZE K e XN Z SRS R EEAUE W 2 EON W oy ow, 5,

iR 2 R A e X B R S e R E AU T 3 H0N
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e oe ohi(k)
Wy, _ahih(k) W,

. a(iwihxi(k)_bh)
+ ohi, (k) __ 7 _y
/\I:'j a/vih aWih XI (k)

oe ; L,
ahi. () ==2e(wo)f (i (k) =6, (k)

(8) I 522 R A e Wi H 2 v (5 M 2 T B 5, (k)RR S I e A

ho, (k) & IEAUE w, (k). THEARIF:

z@%@Amdm:_yifzﬂ@@m%«y

ho

T TR W = w475, (Ko, (k) For N ARFH N M L.

(9) IR RAL o AHRAS IR %02 TS ML 5, (k) AN Z R TR, 15

TSR W, (K)-

A ) = = L ) 1)

T TER W = w + 78, (k)x, (K)

(10> MBUEMEIER, TFHE2RIRZER TIERPIREGCEZ N, WERIRZEN

BE s E=E 3 S, (0)- v, ()

o=1

(11 B 2RIRE B FBot Wik B PSR, IRZE TN 45405, 50

HEH R — R B I, R R 2 A 2 T AR
4.4 BP #HEZMLEI)Z T A

(1) WML RN Z A E o T Z A2 To R 75 2205 E SEbR

HeyE A7 A5 R E -
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(2) %t 2 0 4 m AR A A 2 I 2% 328 B D N Rt ) R g - il JE I
2 BP MR BT 7238, 00 x 38, RS = I 2o N E0N x Bllog, x

(3) FRFERBT. X TEE AP E A RS BP fge i 28] DU AR
EHEREREMEIITIG, Bl — M A& =E0 BP ML aT LASEBLA x
24 ) 22 248 (1A

4.5 BP M4&7E matlab s AYE FH R 3

7 matlab HSCE BP 4% 8y, FHEHGEH matlab T EAAHAH T HERE™, Tib
IG5 BP S LA R A

(1) 8 FIFRE TCIA) (115 38 R 2L -

tansing FE%L: tansing PREGE— XU IEY] S AL ISR EL, H TR A& o NME
T (-o0, +oo) [X[HN BB F] (-1, +1) XA k. &= BP Mkt =H Hm
135 B

purelin PR%L: purelin MR — MR AL KA, B2 BP W24 25 F i

EHESEAE

(2) BP MIZS IS BRACH newf  BREL, 18I newff pREE . —AN BP /25,

(3) BP MR INZREON train R, HHTIZ% BP 14 M %5

(4 AR EREUE sim sRE, A TIIZRET S IBPHZE M 2547 H
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55 5 & LT BP A R4 B ARAR IR T

FTRHE T BP HEZMZRIZRMA A R T
5.1 BP £ M4 FNE iR dy
5.1.1 ZFRMARFUNEY BP MEZ AT E

ST AR K G BP P2 2% RS540, 75 B0 LA 22 0 268 A N J2 A B PR 42
fa & Z R AN (BP S50 - BP M E4. MAFRRS EHEm R, RBE
J2 A 2 AT i R AR AR

D AN EEE S

i N JEHNFE M KR R AE R SR AE R, BFERR I H PSR (Daily mean
temperature) . H-FJMXHEE (Daily mean relative humidity) . H )X (Daily
mean wind Speed) H [%/K& (Daily rainfall) o LA H BAIRK K 5 ma DR 22404 2 N R RS

2)  BP [M2% A% ok H B

Logsig pA% (Log-sigmoid %4 p& %) tansig B&%L (tan-sigmod e %) purelin b8 %1
&)

Logsig B& 2 i AT ES 2 J2 HOA%Har R 2 tansig B& T purelin 8 802 B85 2 A
HH A% i R

Logsig 1% i ek 21 807 A 10

1
Iogs(>g)=1+e_X
Log-sigmoid BRI %[ 3E A A 2 SN (=05 + 0o, BRIMEIRCA (0,1) o N

Pl 28 v R g NPT B S, PROE S VS EIAE 0 21 1 2 [H].
tansig R E A X

tansig(x) = -1

e—Zx

tansig BRI E A FEAME T2 8 BN (-3 + 0, ERMEBTEE (1,1 o BlEA

AR T BUEEAE, FRoEi e HEE-1 2] 1 2 4],
purelin pR#E —NEMEREL, HAH:

purelin(x) =a* +b  (H:dra il b NHEHD
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purelin R %5 A EEAAE T A& RE SIBON (- og 4 00 » "ERHMAIBTE RN (- oq 4 00) » B

i Nt A 1 R AR 8 55 B IR TS 55 2 18]

FERERRT 5 P T R QBRI REAR N GREEfE H AR JOR A TN, SREL T 25T iR
Hoa FEAT I 25, AR T 240G s OB s 1, KM logsig BR EUTE NE AN JZ AN B 5
JE AL R E, tansig R BVE RS TR Aoy H )2 [0 %32 bR K IR RIOR it

3) e M E -

IS IR )2 3 J2 BP R 2% . 58 #4120 7 1) AN B30RT I 488 22 00 H TR
YOI Y BRI SCRE, — RS2, e AN [R] R I 2% 1o 22 To S BN I 245 2
FRRBUE AR IEAT SR 06, X LU SRIR A R TR ZEAS L o {EL S B0k Ao 2 oS ORT 2 B
R E — ML, —EOL R, RS EAZIIRECE N, RERDREZHE
TEN e A SCEERT i B K SE A0 2800 - /IS BRI I i e ST e 0 o 2% B 5 = Al
NG e B E, AT, IRRIZETIIIN, ELISLS REAE FO VR B E YE
Wo —NH% 3 JRIBP Mz, HREZ ML c M ue R, sl DU EE
— AR S XS AR AT S R K DRI, e e A Kol 22 o FUYT 25 2 (1) 3 ARl o
(BRI R R M R 2 I, AT RE S T SO GRIN TR B0, #h e X 2% 1 2544
AT 5

5.1.2 &F BP M4 R A R K AR FUN R AY

PRI BRSO AR S I U 3 KR 5 AR X RS AHAT IR KIS
SRR KR AR AR EE R RN R BT B MK E. KR
Wi AR AR ARZ) J7, RN R RS89 5 SR ARHRE . KOE. H
PR K RFE R PENER R

Ferp R DL B R A AR K IR A IR LR 2, T B8 AR K R A 38 2 FEE Y
TR o T AU % T AR KRR AR AR KRG ™ B TR, R AR K i e A
MR LA A 1 R 3,

S £ I 408 AR K S TN A R 25 R A JT A ) 5-1
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'—I—’MXEEﬁWHﬁ

—

\:iﬁjiiy/ PR R SRR
RISIETESE

P 5-1 3 T 4 b S TR
Fig5.1Forest fire prediction model based on Neural Network
WRYE BP BNAMIZHP R, EICRRKEEETIERAESR, THE AU
fH, THEMZMAERBIER R, WRIRERTRENE e , BamFHER
EABTERUE, BT IERAERE, AT, WRANTRENB T RE ¢, 48K
RABIERUE, BEHBATIERERE, BERREXIITVFRTEEZ N . XK BP #f
LM BRI S S BRI, i 5-2:

BREIEERE

\
BEMANMLEETEE
Mgtk

A al

KREEMERSRTMEL

.

KPR LT BERE

a O tHRARSTIRS
itegin
125
K 5-2 BP HiLiAER

Fig5.2 BP neural network algorithm flow chart
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5.2 £ BP MM A H &% F

5.2.1 BiEER

BUAEHES T P A XK AEAR T 2005 R4 A 4 KK H %S (Daily mean
temperature) . H-F¥MXEE (Daily mean relative humidity) . H )X (Daily
mean wind Speed) F1H /K& (Daily rainfall) {ERN%IA, FRMK K 2 K AR T
BAES  BIFRMRACR KA EE A 1, TR KRA R ER R HEE A 0. DE
PRTH 2005 A HAR AT X FRAR K GO AR TIIAE AN ZRFEAS, @i Ak 2010
SR i s S A B8R A TR, 22 o A P T ) 2K R A T L AN AR AR K 9 A R S
PrIGOLEEAT X LGt ATV TN 25 SO0 R A

#* 5-1 4 tH IR 2 FEAR T 2005 4 6 H £ 1 st Mg iedls Aok R R ARl 2 s, G
IE

# 5-1 HMTHT 2005 4F 6 H 43 AR KU ZRE

Tab 5.1 Forest fire training sample values of Guilin in June. , 2005

T H-F H-F H-F R

Ay A4 H#| SR [ | WKGE | BREKE | KRS

(/C) F&£ (%) (m/s) (mm) | SEFRAE L
2005 6 1 14.4 88 1.6 2.2 0
2005 6 2 18.6 71 1.8 0.1 0
2005 6 3 20.5 63 0.9 0 1
2005 6 4 19.5 63 0.8 0 1
2005 6 5) 19.4 80 1.5 1 0
2005 6 6 19.9 87 1.6 3 0
2005 6 7 22.8 77 1.4 0 0
2005 6 8 24. 8 74 1.7 0 0
2005 6 9 24. 5 69 3.5 0 1
2005 6 10 13.4 74 4.9 0 0
2005 6 11 11.6 82 3.5 0.1 0
2005 6 12 13.6 69 4.2 0.2 0
2005 6 13 19.1 45 3 0 1
2005 6 14 18.9 53 0.9 0 1
2005 6 15 18.4 69 0.9 0 0
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2005 6 16 17 94 1.4 27.3 0
2005 6 17 18. 1 92 1.1 10. 4 0
2005 6 18 18. 4 98 0.7 2.3 0
2005 6 19 20. 2 92 0.9 14.5 0
2005 6 20 22. 4 69 1.2 0 1
2005 6 21 22.3 69 1.3 0 1
2005 6 22 25 78 1.2 0 0
2005 6 23 21.6 82 2.9 6. 1 0
2005 6 24 23 78 1.3 0 0
2005 6 25 20. 9 86 0.6 14. 1 0
2005 6 26 22.1 80 0.9 0 0
2005 6 27 24 79 1 0.3 0
2005 6 28 25. 2 82 1.2 0.1 0
2005 6 29 27.1 71 2.6 0.1 0
2005 6 30 28. 2 73 1.8 0.2 0

# 5-2 45 IR AR T 2010 SRR TRINFEASHE, W F:

2 5-2 HEMRTT 2010 SEAFFUNFEA B
Tab5.2 Forest fire predict sample values of Guilin in 2010

_— 4R ERSSE ERSS) H 73 %’M{W%

BT | SHBE %) H(n/s)  [BEKE (mm) |[RASERRIEDL
FEA 1 14.5 44 3.3 0 1
REAR 2 16.9 34 1.3 0 1
FEA 3 21.6 88 2 4.8 0
REA 4 22.5 93 1.3 0 0
= NI 17.8 96 1.5 58. 7 0
FEA 6 15.3 66 1.3 0 1
E N 19.8 54 1.5 0 1
PEA 8 17.8 96 1.5 58.7 0
FEA 9 18 83 1.3 0 0
FEA 10 21.6 85 1 0 0
A 11 23.3 87 1.3 0 0
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FEA 12
FEAS 13

24.8 86 2 0 0
22.1 90

5.2.2 S SIRHARHAITII—1LALIE

7 B R SR LI — A ) F Rl 38 5 UE A R D R A B e i R T S o
S ElE 1) — R

Bsidid matlab #P2e g BRI SCIR AT, —ARTE O T EEXRAEA S Bt 47 Bl
JA— A AR B, S AT AAT RO /I A [R) Bt 2 1) A /DN LA ) 22 57 DA B AL ) AN [F)
P& IR 72, FEIBAT 42 I 28 22 i X BEAT 07 LI A B E AT VA — AL AL B, B
ot 2 ACE 0 B L XTI Z

XHUIGRBEAS AT A — 40, X AR K R e I3 — A i 2 20N -

_ X—min
max — X

DAY X AT B y A E BB min ACRAS S B 1 SR
max ARRA S EHe ) e /ME -

5.2.3 =T EIETE MATLAB A0l 2 5% 7500 i 72

W BRI KRN s AN TR BHE R xlIsread S\ matlab &% 5E p NN 2 BHEE
W, EREE, K 2005 SEEEARTT I S AUREEE AR R AR LN excel kg
W, K SCE ey 44 0k train_data_day, M train_data_day excel SCAFEEUEHE, M sheetl
HE) D2 BT T IR S Gn 45 0R (n B AE M2 4 kb ) Hodr #oig D 513 G 41
Ay HE, KOO AR HAFSAHRE . H S XGER R KE, B

p=xlIsread(‘train_data_day','sheetl’,'D2:Gn");

Yot AL HE A p HEAT A fLAbER

p_max=max(p);

p_min=min(p);

[~.m]=size(p);

for i=1:m

p(:,1)=(P(:,1)-p_min(i))/(p_max(i)-p_min(i));

end

BOE t OV EEE, RUEAKTE 2005 AEHIARMCK R SERR R AETE B, FIRE, M
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train_data_day excel SC/FEEEUEHE, M sheetl H () H2 B TCAE T UAELEL S H31 B o0H%
ghde, Hp

t=xlsread(‘train_data_day"','sheetl','H2:Hn");

XI t Bl AT IH— A A

pp_max=max(pp);

pp_min=min(pp);

[~,m]=size(pp);

for i=1:m

pP(:.1)=(PP(:,1)-pp_min(i))/(pp_max(i)-pp_min(i));
end

FIH newff b6 B a7 BP #4 M4% netl, 1&i6 K EUN logsig BHURN tansig BR 4L

netl=newff(p't',[88],{'logsig’,'tansig'});

Forp p Juph 2 2 B NI, [F) I B AE M I 28 AR Je NS p AE RERE AT
t R AR ORI, BIIZRE AR, B 1 8¢ 0, [88]2 MR EME it
$h 88 4,

netl.trainParam.max_fail = 20;

FVFINZRIERA T FERECNY 20 Ik

FIF train R B A ZE I 25 11T 1125 Netl 2 BP #1245, p AARFHE 2SN,
t AR M2 H A, Bl

netl=train(netl,p't);

i N e AT TR K, R 2010 AR B SR AR EE T N excel kg, F o
Sedir 4N data_day, M data_day excel SZA4EUE -

pp=xlsread('data_day ','sheetl’,'D2:Gn");

iz sim EEPHATARY, @ BP MR BT, b R1 NS R
BV e

R1=(sim(netl,pp"))

K] 5-3 45 I Z 1A% BP M2 Il 540l A it 2k
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, BestValidation Performance is 1.6518e-05 at epoch 8

10 :
Train K
Validation | :
Test
— -2
g 10
£
| .
=
&5 10"
T
@
| .
o
S
T
w10
c
T
@
=
10
1 | 1 | 1 | 1 i

0 1 2 3 4 5 6 7 8
8 Epochs
4] 5-3 BP 2% )il Zidth & it 2%
Fig5.3 The training of BP network curve fitting

Bl 5-3 7R T, AR REAE A AR K I R A 2 18 F newf B8 2502EAT B 11 25
e matlab 32 FIFL A 60% I H0df T XTI 48145, 2000 T Hdfater it T 20%HH
TR RN T HT IR A B, R T ISR PR 2% 1R B SRS

PR 7 HLAE R0 T -

e =0.0165 0.1202 -0.0025 -0.0031 -0.0580 0.2771 0.1608 -0.0580 -0.1196 -0.0160
-0.0055 -0.0015 -0.0085

# 5-3 2010 “EFEARTTRE AT -E1E
Tab5.3 Day forecast of forest fire of Guilin in 2010

FEA WK RAE T PR A TR A 1B
FEAS 1 1 0. 9835
FEA 2 1 0.8798
FEAS 3 0 0. 0025
FEA 4 0 0. 0031
FEAS 5 0 0. 0580
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FEA 6 1 0. 7229
FEAC T 1 0. 8392
A8 0 0. 0580
FEAS 9 0 0.1196
FEA 10 0 0. 0160
FEAS 11 0 0. 0055
FEA 12 0 0.0015
FEAS 13 0 0. 0085

R 5-3 4y KM T 2005 S FEAS K R T DL 5 5 AR MR K 9 e 2B SRR
IR -

5.2.4 FEMRTH TN E R A SEFR B IR ZE XS EE

T BB EE BP #h 2 ) 2 A AN SEFRIE 0L, 3z ) matlab o BEASAR K SEBR K
AAEAN BP A& 28 TRINME HEAT X B, A7 T

y1=[1,1,0,0,0,1,1,0,0,0,0,0,0];

y2=[0.9835 0.8798 0.0025 0.0031 0.0580 0.7229 0.8392 0.0580 0.1196 0.0160 0.0055
0.0015 0.0085];

% g 37 S 5 TRIIAE 1]

plot(1:13,y1,'0",1:13,y2,'r:");

h = legend (‘SZilIE",'BP ##14 X 2& FiAA");

axis([1,13,-1,1.5)]);

hold on

O 2 L [ R A

title("S< A 5 TRAAE);

xlabel (FEA);

ylabel (#k K R AEAEY;

% 4 7 TR R 2 ]

e=yl-y2

figure(4);

plot(1:13,e,'b");

axis([1,13,-1,1]);

title( I % 2 e);

xlabel(FEA");
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ylabel("RZEE";
Hrh, vyl AMRKEEBR R AR, y2 N BP RETRIINIE, e NTRMEZE. WK 5-4 4
BP 122 ) 2% P AR MR AR AR R FUA RO I

. IE SFmE
; — I
--------- BPH# 22 [ 45 FRalE
. i
4
44
£
e T L
05} 1
-1 1 L L ; : I

A

5-4 BP 122 [0 28 I MR AR AR K A& R5OR 18
Fig5.4 The fitting effect chart of prediction for Guilin forest fire of BP neural network
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filisZe
1 T T T T T T

0.8

06+ .

04

0.2

=EE

-0.2 .

-04

06 .

-0.8

A
5-5 BP 28 [ 2% TR A AR AR AR R FR 1R 22
Fig 5.5 The error of prediction for Guilin forest fire of BP neural network
Kl 5-5 JE7 1 BP 2 I 2% B RRAR SR TIINALA & 18 55 SEPR B TR 22 o
5.2.5 MRS ES LFRMEEIRE D

UK 5-4 45 B M 2010 SFERRMR K SR AEFEA LS B S5 E 5 SE R E A
XFIRZE, WOHR A SEBRGE T HOHE AL 2 A 22 WY 2% T 55 (R 400 B (B AT P ALAS HH AR R
Z2o AR ZE T IR BV IR ZEAE 0.1 £2h, AR mEdERZELE] 0.2,
MCEPE R Bt A1 JEE AT LUK RRAR I R A AT T

TR 5-4 FEM T AR K I PEA T AR RS 1R 22

Tab5.4 The error of prediction for Guilin forest fire

FEA FEAANT IR 2
FEA L 0.0165
FEA 2 0.1202
FEAS 3 -0.0025
FEAS 4 -0.0031
FEAS -0.0580
FEA 6 0.2771
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FEAT 0.1608
FEAS 8 -0.0580
FEA 9 -0.1196
FEAS 10 -0.0160
FEA 11 -0.0055
FEA 12 -0.0015
FEA 13 -0.0085

5.3 BT BP MLERIT N #R A B & & Tl

T T BRI 4 AH L PR R SR P22 59 AR R X 04K L
A, AT TTE B0 BP AP B TR

5.3.1 BUIRER

PRAEAERS R8N 1T 2000 4545 F 455 K 1 H ~F 35 ( Daily mean temperature )
H P40 %45 £ (Daily mean relative humidity) « H*F-#J X3 ( Daily mean wind Speed)
A1 20 i3k H 20 I H Bk & (Daily rainfall) 1 g% N, #RFK K 0275 K AR T4
EHE S, B KR R AE B BUE N 1, SRR KRR EUE N 0. LM
1 2000 4F 3 H G HE AF s #Rbk K RO AL TR AN GRAe A, @i xs ) 4T 2005
SR P SR A B A TN, e X AR AR TT ) K R R A SRR A AR AR K R R A ) S
I RV A MR A2 R DO R S5 Ei v

% 5-5 45 H 12 FCA VI ZRFE AR 1) N T 2000 4 3 H bk Kk R AR FR S A5 H s o

R 5-5 J7JHTT 2000 4F 3 A4 IR K IINZRE

Tab 5.5 Forest fire training sample values of Guangzhou in March , 2000

F H-F H-F H-F RN

Ay A H i =R PIMIGHE (B RGE  (BIRRKE KR KA

/T |FE % (m/s) (mm)  [EFRIEH
2000 3 1 22 74 2 0 1
2000 3 2 21.7 73 1.3 0 0
2000 3 3 21.8 76 1.8 0 0
2000 3 4 21.6 70 15 0 1
2000 3 5 17.4 73 1.8 0 0
2000 3 6 14.4 44 3.3 0 1
2000 3 7 16.8 33 1.3 0 1
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2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000

W W W W W W W W W W W W W W W W W W W W wWw w w w

8 18.8
9 19.7
10 21.5
11 21.3
12 22.2
13 21.6
14 21.5
15 22.4
16 20.8
17 18.2
18 16.8
19 204
20 27

21 22.4
22 22.2
23 17.8
24 17.7
25 18

26 21.6
27 23.3
28 24.8
29 22.1
30 22.2
31 22

44
53
65
76
71
82
88
93
86
87
85
74
75
76
86
79
96
82
85
86
85
91
76
81

1 0 0
1.5 0 1
1.3 5.1 0
1.3 0 0
1.5 0.2 0
1.8 2.4 0
2 4.8 0
1.3 0 0
1 2.7 0
2 0.8 0
1.5 0 0
0.3 0 0
1.5 0 1
1.3 0 0
1.2 0 0
2.5 6.7 0
1.5 58.7 0
1.3 0 0
1 0 0
1.3 0 0
2 0 0
1 7.3 0
0.8 0 0
0.8 0 0

2% 5-6 4 I M T 2005 4455 FHTINAE A Hc4f

2 5-6 ) JMTiT 2005 A PN A A4S Ho o

Tab 5.6 Forest fire predict sample values of Guangzhou in 2005

. PR EREZ sy | HE | ;ii;;
B AR () UK (/) Bk )l B
H
BeA1 | 107 87 1 37 L
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FEA 2
FEA 3
FEA 4
FEAC 5
FEA 6
FEAT
FEA 8
FEA 9
FEA 10
FEA 11
FEA 12
FEA 13
FEA 14
FEA 15

10.4
12.1
21
215
7.7
10.7
12.5
21
20.5
22.4
21.1
23.1
23.9
19.5

93
67
81
89
61
55
76
85
78
81
84
88
84
87

1.2
2.3
1.3
0.9
2.1
1.3
0.9
1.4
1.2
1.4
1.2

1.4
1.8

5.8
2.1

0.6

0.4

1.7

14

0.5
9.2

O O O O O O O P B O O O L Pk

5.3.2 I T EEAE MATLAB =il 2k X Fulld F2

Fs FREHRRMANZ A

W BRI K RN s AN T BHE R xIsread S5\ matlab. [FEFEE p RIS S5
P N E AR R, K 2000 4F )M T B S AR EE AR AR K 9 R AR N excel
Frk, B BERE SO train_data_day, A train_data_day .excel SCHEEEER R, M sheetl
W) D2 BT AR Gn 450K (n YAl 46 [
L4 B, WO AP HAPSAEXREE . HAPIRGEM H KR, B

p=xlIsread(‘train_data_day','sheetl’,'D2:Gn");

YoXS B dE I p BEATIH AL 2R

p_max=max(p);

p_min=min(p);
[~.m]=size(p);
for i=1:m

P(.)=(pC:,i)-p_min(i))/(p_max(i)-p_min(i));

end

2, NGEIRREE T W t Mt EE8dE, RIS 2000 4 FIFRAKR K
KSEPR R AEEML, [FFE, M train_data_day excel ST, M sheetl Hrff) H2 B
T I A2 F) H31 FoekE4E o, Al
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t=xIsread(‘train_data_day"','sheetl’,'H2:Hn");

Xt B EEAT 5 — AL B

pp_max=max(pp);

pp_min=min(pp);

[~.m]=size(pp);

fori=1:m

pp(:,1)=(pp(:,1)-pp_min(i))/(pp_max(i)-pp_min(i));
end

FIH newff p& % 7 BP #1428 4% netl, 1%i% K%M logsig BREURN tansig BRI £

netl=newff(p't',[88],{'logsig’,'tansig'});

For p Juth 2 2% B NI, [A) I B2 A e IR 28 A2 e N S p A FE AR AT
t R AR IO A S SR AE, BDYIZRE AR, BI 180, [88I2UEr&E EMa
¥k 88 4.

netl.trainParam.max_fail = 20;

FEVFIIZRIE A T BRI ECN 20 X

=, BRI, R train AP N FEATIIIZR netl i BP #&M %, p
REMEM AN, tAAEMEMZE HR, .

netl=train(netl,p't);

BN T AT IO B8, 4 2005 )M T g s AR ERE T N excel F#Ag R, KT
s 44 data_day, M data_day excel 3o BUE A o

pp=xlsread('data_day ','sheetl','D2:Gn");

i H sim BRAL, fEEdERE T BP #H M ZS AT IO, A Ry H 2 T

R1=(sim(netl,pp’))

K 5-7 5 2T 2005 FEAE A a0 B TG 40 S A8 5 R AR K R R A SR BR 1B
I

# 5-7 2005 AF T N T FE AT A A
Tab5.7 Day forecast of forest fire of Guangzhou in 2005

_— R RASPR RO AT A
15100 fH

FEA 1 1 0. 9485

FEA 2 1 0.9512

FEA 3 1 0.9112

FEA 4 0 0. 1454

FEAR 5 0 0. 0395
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FEA 6 1 0. 9842
FEA T 1 0. 9684
FEA 8 1 0.9323
FEA 9 0 0. 0644
FEA 10 0 0. 2803
FEA 11 0 0. 0501
FEA 12 0 0. 0875
FEA 13 0 0.0162
FEA 14 0 0.0107
FEAS 15 0 0. 0613

5.3.3 I i FUN BE N SEPRBUHR IR E X EE

[F 32 F matlab o R A bR K SEBR & A2 AL AT BP #2828 O 34T 6T L, 35707
X

y1=[1,1,1,0,0,1,1,1,0,0,0,0,0,0,0];

y2=[0.9485 0.9512 0.9112 0.1454 0.0395 0.9842 0.9684 0.9323 0.0644 0.2803 0.0501
0.0875 0.0162 0.0107 0.0613 ];

Yo stk 37 S IE 5 TRINE 1K

plot(1:15,y1,'v",1:15,y2,'r:");

h = legend("SZ{E",'BP #1428 kA 4& FME";

axis([1,15,-1,1.5]);

hold on

%o 7. | e A

title("SEIE 5 FRMME");

xlabel(‘FEA;

ylabel (#R K & AEARY);

% i ST TN 5% 2 ]

e=yl-y2

figure(4);

plot(1:15,e,'0");

axis([1,15,-1,1)]);

title("Titil 1% 2 e);

xlabel (FEA";
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ylabel("RZEE";
Horb, y1l MK SERR R AAE, y2 O~ BP G TRIIME, e NTRIMIRZE. K 5-6 &
7~ 1 BP HE IR LTI M R K RS UR

- T E 5 FA &
— INHE
--------- BPHEMETIN A
050 1
-1 I I I ' . ' '
2 4 6 8 10 12 14

A

5-6 BP 122 0 28 T T M AR K S AU A ROR B
Fig5.6 The fitting effect chart of prediction for Guangzhou forest fire of BP neural network
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0.8
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fllizZEe
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5-7 BP FRZE I8 TR M BRAR KR IR 22

Fig 5.7 The error of prediction for Guangzhou forest fire of BP neural network

K 5-7 JEoR 1 BP A2 2% 1 AR JCR TN AU 54 5 SEPRME IR 2
5.3.4 I MRS ES EPMEEXIRE D

2R 5-8 4y NS M T 2005 AR IR B ARE A KIS D5 {8 -5 5% B fEL A AT
w2, BHSEPMEAET BP #H4 M2 & AT TH A3 AR R 22 . @A R
ZA LE WK BAERRZELE 0.1 724, MR AT DO AR K 5 R A 2R 4T T

R 5-8 | MIARMICRFEATIMA R 2

Tab5.8 The error of prediction for Guangzhou forest fire

FEA FEAAERT R 2
FEAS 1 0.0515

FEAS 2 0.0488

A3 0.0888

FEA 4 -0.1454

FEAS 5 -0.0395

FEAS 6 0.0158

FEAT 0.0316
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FEA 8 0.0677
FEA 9 -0.0644
FEA 10 -0.2803
FEA 11 -0.0501
FEA 12 -0.0875
FEA 13 -0.0612
FEA 14 -0.0107
FEAS 15 -0.0613

5.4 PSO 4t BP 4% B9 7%k A o2 T
5.4.1 PSO ML EEIRIE

L TR A S0 0 15 3 0 et o R0 8 R AR A, o £ B A A L AR P
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Fig5.8 The fitting effect chart of prediction for Guilin forest fire of IPSO-BP neural network
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