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Reserve Model of Emergency Rescue Materials Based on
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Engineering, PLA University of Science and Technology, Nanjing 210007)

Abstract: Scientific and rational material reserve is an important guarantee for effective and rapid response of
emergencies. In order to explore the regular pattern of emergency rescue materials so as to guide scientifically the
reserve for future emergencies, the paper establishes a forecast model of GM (1,1) based on the grey forecast
method. Combining with application data of a unit during the several emergencies relief actions, the paper makes
the forecast research on the reserve of emergency rescue materials. The research results show that the average
relative error of grey model is smaller than the other two methods, which can prove that the grey model has better
properties, such as practicability, validity and advantage etc. The model has guidance meaning for the reserve of
emergency rescue materials in actual work.

Keywords: Emergency rescue materials; Reserve; Grey model

Wi B, 2014-08-25

HLWMB . AR SZETH (BE2014731) ; 11H5E HAFERMF L 415 H (BK2012061)
BB E N, BLOME(1981- ), Lo, TRIM, EEMNFEHFE TR, B R
E-mail: qghmts@163.com.



552 4 BELTASS 5L IR T BRI 1 17 2R Wi A A8 25
0 5= Z0(k)=0.5 [xD(k)+D(k-1)], WGM (1, 1)

IO SRR W A 95 D0 25 L O AR B B I
SRR ST RCR AR IR, N SRR B i A
AR L SRR, EMEIRATC S, A BTN
SRR BT D S AR B o A A L S
DHARY G AR X T i N2 B AR
FEZHER SR SR BRI HIRLR | WA
AERATAEEE L,

1 N 2RARYI G & R A

M TR SRR TARR S 2 | RENE, MW
oK T B S8 — BRI | 7 SRR T X 5 i
S-S UF S LI S TRINERNE S Ee St p iy DRI
B, —BORUL, B 5EH AL T I )P 9 A SR 19
MAREAY I SRR D s AR U | 5 g
T 7 i R R TR N AR X T ik = Dy s s
FURTIeE R FH AR T A BOR Y ) 5% 5 SR Tl
REBUS B RIROR . N2 RER Y ik 4 T AE 2
KA B THAE R R 2, WnBeKikiE
SR 5 52 95 77 BRI AN BO G | 25 4 )
HZGNGRGE | ZOERFERRA K B, KRKY)
VIR A B SR | (EHBREE | (A1
SFRERBILY, AT T B E &
1R R AR R B SR A N A 0T %, REER
R A TN BB A T IO SRR B A 2 T

2 JRAOTTMAIY 3 7

IR FRGM IR B I — 41
G377 R g B R AR s T A - Y & H Rl
Loy i —Br Z o il B A GM (1, N) Fl—Br—JT 1l
MRS GM (1, 1), ARSCRH GM(1, 1)BRI3E T
W5 53H7

21 GM (1, 1) ERETHAE

A PR
XO=(0(1),29(2), A () (1

L BV
XO=((1),20(2), A () 2)

K@), ()= 22" (h) .
AP 20=(zV(1), z(2),AzV(n), K

xO(k)+az M (k)=b 8 GM(1, DRI EEAER, H

AU — By —Iu il T

dx o
P =b (3)
A
45Ma=(a,b) =B B) B'Y, Hif,
(0)
2
—z(l)(Z) 1 x (2)
o ©
B=| —= (3) 1 y=1|" (3) (4)
1|’
Dy 1
4 n 0
)

—Br—oohr I B EOE N

A
w=(h+D=x (1)=2)esl h=1 2. p (5)
a a

B JEEHN .

A(0) A(1) A1)

x =(k+1)= x (k+1)- x (k) (6)
X R s B T

A (0) A1) A

x =(n+l)= x (n+l)- x (n) (7

2.2 BRI

ASCRHFREGR T, TR E AR
Jrik, Bk R R,

VA RS X O | A (U2 10 2B
CO(k), 1 xOFE IR AR o (k).
M%qwﬁww»-f%m%kﬁ%ﬁéo

B AAXTRE o)W

A (0)
(0) -
e (k)= G x1009= X205 v ) 1000, F

SRR o) W s(wp=—"23 |e(h)] .

FERE p° M. p'=(1-e(avg))x100%.
T e(k), —BER (k)<20%, T (k)<
10%; X T p°, —MZEK p°>80%, Helf p°>90%.

3 SE b

5l DX SR I A B PR A A ) 4 T A Bz
N6 TAELT, WA RSN E R iR | Pritie s
A2 HL ST ARAE N SRR AT B0 B SN S e A T FE
2005—2012 FEHITHFEGTHEE R 1 Uis, AR
PR R T s a5, &5 A ] e 2 3 3k 2t
ST A5 2 SRR W U B N 2 A A B
o AN 2CRER A Tl A TR
3.1 HERIEST R EEAE

HR 22 191 ()RR W 0% T AR T AR IR O, FE %t




26 £ W oM R 35 &
R RAEIMAS R & (1)=11.83,1.8386,39786,42186,
Table 1 i f ial hy
able 1 Consumption of rescue materials over the years 541 86,6.7386,8.0386} (]5)
Ay WRERE (1) o
2005 21 e (1) = (1.83,2.5773,3.4226,4.3785,5.4597,
2006 22 6.6825,8.0655) (16)
2007 20
5008 > %2 RERMENRE
2009 22 Table 2 Residuals and relative errors
2010 24 / o) x(O) 8<0)(t) q(O)(t)
2011 25 1 21 21 0 0
2012 26 2 22 20.1633 1.83 8.31%
3 20 19.9914 0.0086 0.43%
DCRAFIE H PR AVAE Gy N, ST 1 R 8 F AR Y 4 23 20.8551 2.14 9.3%
e y VAo 5 22 21.7562 0.24 1.09%
; =) 0] B A R
M 1" \1> ' X]L‘,?@*%ﬁ I ﬁ%ﬁﬁ‘]}‘%b@ . 6 24 22.7963 1.20 5.0%
PIREA S, TR TR < R aEb R BRE 8 26 24.7 1.3 5.0%

ABEATREL, i 1P RER(),
X(O)z(xm)(l), x<0)(2>, Ax(())(S)

= (21, 22, 20, 23, 22, 24, 25, 26) (8)
i Z2A(9) .
XO=(0(1), #(2), Ax(8)
= (21, 43, 63, 86, 108, 132, 157, 183) (9)
SRR B AT Y,
IPUISSG :
_2*(95 (2)+x (1)) 320 1
=530 1
L3 2) 1 745 1
= 2 = 970 1 | (10)
" -1200 1
0 o -1445 1
_%(x (8)+x (7)) 1 -1700 1

Y=(x9(2),x9(3),x9(4),59(5),x9(6) ,x9(7),x

©(8))"=(22,20,23,22,24,25,26) " (11)
HEN O T REASRL
(1
dgtl -0.0423x"=17.4496 (12)
T LAAS 21— SN0 AE P4 i 80 28 X
A1) (0) —at

x (t+1)=|x (1>_b7 P

a a
=443.5201%%-421.5201 (13)

3.2 REGGIE

IR & () BRS¢ (), Wk 2 B,
R 2 HEIE T LR AR X R 22K, R
T AR BRI TR K (14) B Irn k2
FEA, 2(15) 02— B, ke (1) g
SGM(1, DR 153 (16)
& (1)=1183,00086,2.14,024,12,132,13] (14)

IR v D= a0 + e (1) PHTFRR
FAEXRH R 2E R g, B 1 iR M SEPRiE#EE . GM
(1, 1) BEAIFT GM (1, 1) — R 5% 25 A5 78 (1) B 48U L
B, NF 3 B T LA AR RS R KR
WNSRAERURS B R R B ER | ] DAgkSE b 1T 2 5k
ZIBIE, HEWENIE,

30

—8— Kbk
—a— M1, 1) BiF
—— GM(1, 1) — YR AHN

. . L )
2009 2010 2011 2012
£ f

L L L
2006 2007 2008

K1 BUE S PRI FE(E LA
Fig 1 Simulation consumption values compare with actual

consumption values

4 JLFRHIAIAL Y H A

MAZARTHERT B 2R AT 55 HE W o T AR R oK
A, HIHAIF A W RS ARMER R SC R
PRUZR ] A PRS2 DAL [l U1 S M0 A TR A Al
o AN | SEECHIE T 5 K
ISR TR, MHASCIE, 53R
FHIE =R PR A AT 00, AR EAS- A Y 3
AR, HPASERINGE 4 3% SPR



TRLTHIS LT 6 T BRI 0 17 2 B Ve i b -

®3 EBRE
Table 3 Model checking

m
EAhy x© x 3(0)(t)

0) (0)
g W/% P ()%

2005 21 21 0 0 100
2006 22 21.993 3 0.006 7 0.04 99.96
2007 20 20.738 7 -0.738 7  -3.67 96.37
2008 23 21.7004 1.299 6 5.65 94.35
2009 22 227121 -0.7121 -323 96.77
2010 24 238775 0.1225 0.51 99.49
2011 25  24.899 7 0.100 3 0.40 99.6
2012 26 26.083  -0.083 0.32 99.68

. PR, p(wg)=98.29%, JG¥uZEHE, €=0.2529, /MRZE
WESR, P=0.2242, JRECHEE. r=0.8627,

R4 HNER

Table 4 Prediction results
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