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WU Yaling, et al.Calculation of indirect and complete economic benefits of weather service based on input-output model.

1.2 AFHRERE

BN R DR R B R AT 4300 178
— BRI GEE R 1A ) A7 16 S AR IR ™
i1 , fas [ R PF 43011 Z R BARAE A
HESTEEV 65 & W Y ES | ENEZ00 & A =R NE N s Ev 40
FR A R B 48 A R 3R R =R A R, B R
I I M4 RR. FE AR 1 R,

P R AR A B E R, S FZE
AT FR G0 e e ] PR 28 % 4% 1T A 7 B X
— SRR R AR B R AR AT R A LT LA SR
ANIRFR

DATHCR
e T ol ]+ A P+ A, = ™ s + IR

HE A+ IME = B
3) BB R
BREA =B,
BRI TR B = BT TR T
A AT = hE AT
4) 25 7l 22 [ ) S
X=AX+CHlx, = Y (ap; +¢),i= 1,20 (1)

ool K A R 0, FR R L 2
B A 0 L ), B At e A AR R B

x1 REEARAFHRAOEELERK
Table 1 Basic input-output table used in China
i e RZAEH
S STERie FEAIE WA
2 4 2 B 1 9
# mo| ) A = AR AT -
H AR AR AR IR AENE AR AR
- i Bla | E | s | || o | &
: =i | BR[| % v it
A Wl &
A | g i
i AR
!Fﬁ B1RIR EH
N | ASE AR S
AT
75 Bl H
4 Az B
m [i 5 e =T 1H SRR
fig POl B A
WM A
BIA




71 R 24 2L 40 ARBIEM 2015,7(6) :525-533

Journal of Nanjing University of Information Science and Technology : Natural Science Edition,2015,7(6) :525-533 527

x, Bl i BRTE o, R § AR,

1.3 BAFHERERIEZ

BT AT 2T B /R 0y — e 24 4 A5 761 11 7
b, FEA LI 3 AR &

1) “ gl B s BB A 3R 1] A = —
7, TR R A 7 R Oy A T A R B
WA 1A = S B T B A R AR = B R B 4 5 4
R IR R A M A b S B A5 1] 7 i B 4
THAEAS BN A = H R AR

2) FR R BOHRT [ E B i, BEAS 5 S84 AR
Wl 57 s e R m R R B AR R E(H
AREFH) a, 18— I P2 [ E AR Y. XA 20 T
V2B R R EEARZEH R MAEE R R
ol i 45 4 78 Ak PR3 S s, Rk TR ) A Y
53T

3) Gtk ok R AR, BB I R 2 5 45 3T 1A
57 Z A BOE L 5¢ R A8k iz i SR 2) %
DIAHOG , 76 H HEHAE REL a ARXT I E A B RTHE T,
AN EA T B [ E AR R &R & 7 R T A 7
ITHFE 5 77 fE R BUE L1 6 .

P ERERER T2 AN G Z AL AXF B2
Ve O FR I B Ak, BOR ¥ J T A
B PV L, 2 LA B 98 5T T ARG 1) S

2 XKEX | EEMTEEEZFN i bR

SRS R T R MR A5 I SR BR ZR AU R
()2 2 B R a5 PEA AL TR R 58 4 28 BT 8% 245 DA AR A
AW,

2.1 KEEFREmTEEE
2.1.1 HBXBE

L ORI B AR B 7 5 7 SR A Ml il 5 IR
5 1R i AR 28 5 Bk A A B . — ORI FH L 422 43 T
FEU W HHOCHRE . HHEM LR EGC N by (i = 1,
2, ,n) R CERT TARAE Y P S BUIR 55 A BO 45 5 5
ISy a7 i A2 T AR o 2™ it 5O 55
B A He L AR R

U—&,L:12¢nm (2)
Hor o, 2R 0 AR ECAR S AT S v ) 7 o
FHEME & X, N5 300 TR AN

A ERITHY B4 53 IE FR BOBOR, BB A FF T 0
A7 Ml ) B OCIR BE B, LA B30 B i

2.1.2 mAeyiii

TN REGCHN d(i,j=1,2,-,n) S5
PRI AR B I P ) 55 AR T SR A A 52 4 o i
TEA IR BT DR 58 TR R BT, Al

D=(I-H) "' -1 (3)

SE4 1 L AR BOBR U B — A 7l %t g — A4S 7
Ml R 58 AL 25 HE B VR AR, 77 b 22 8] 1) 58 42 DG HK
FEBR . 5842 73 e R BN AL s e 1 4 7l 2 [a] /Y L
23 AN TN FE) = =Y RS- IS B vk
M ] 1) SRS B A% B B Ry 4T
2.1.3 ABEZFHMA

IR TTHRAEL R DL A FR1T A R 55280 25 1k v )
BB A T BT A 1 0 3 0 AL AR A B A 2R
i 5 R R F R 7Y ST B BRI A R TI E R& TF
A SR BT R A I B =Xy

E=Y4dY, (4)
Hr E R A I RG R FS RIKA T 558 5 d,
R A TR IR HOCHRER 177 5 1 58 240 TE R B Y,
TR A TR LIRSS HIRA T A
2.2 [EEEFUEITHIRE

WEATHTAR , IR 55 A [] 25 28 B R0 25 2 38 IR 55 5 42
PARFEANNRSS J5 AT FLIE 4 P 8k 47, ot H R 28
VRIBE AR | ] b oA A B A7 AL Ath 5867 T A7 DR 1 28 0
Rt

FRPEZR 1 B A= AT LR & b B X
SN S T AR B I A S R A R T i )
FH i A5 B S T e (.
1,2, ,n. (5)
Hory X, Ros P IRNEEFE , R 5 j ik IR 7 i
TR ETIHAEREE M FR T T8 B Y, S T
LS @ P T E S A E X, RS kR
I TR .

AT PG N B THAE R B a; = 2,/ X, WK
(5) %H

iXU +Y, =X, 1

Zainj+Yi:Xi’ i:1’27“"n7 (6)
j=1

RitbFZRNAX +Y =X, H
X:(I—A)"Y. (7)

TEBA T e, Ik 55 25045 T LU B A fe 26 7
HH I AR AR T A B 2™ AR | LU 55 43
HErEllaty A ) AR 2 B AR SR A Rl Y
HARATTRGR R AR AR AX, K (T7) R



RLFS A5 I TR Ik GRS S5 T s VA

528 WU Yaling, et al.Calculation of indirect and complete economic benefits of weather service based on input-output model.
M AR A ] e 28 5 A0 i VA AR, Tl 55 £14) B

AX = (I -A)'AY, (8)
AX RS S5z bty K W [ #3025 18, (1 - A) ™
J B EE R AY RS 4z s R i B
s ARB A M B A 0 43 R B84 L

N,B=(I-A)" -1} B, FRTEEHEE
REERE A, W EIEFEREOERE 1 0 BB, )
AX = (B + 1) AY AT 45 RGP AR 8l R

[AX, ] (b, by, - b, - b,
AX, by, by, -+ b, - b,
) = . ° . . +
AX, b, b, - b, - b,
_AX,,,_ _b", b, -+ b, - b, |
10 0 0T\ 0 ]
0 0 1 olllay,|”
0 0 0 1 1)1 0 |
_blaAYa_ B 0 7
b, AY, 0
. + : 0
b, AY, AY, (9)
b, AY, | 0 |

A9, T AX, =b,,AY, + AY,  [HIL,AY, =

AX
BN MR S 4% R ) B 2 B AR

1+b(l(l’
o DK A,
o A SR = 2

R 55 izl R B R 5 AL ai (H AX,.

A (9) THE R 28 B A a5 (H I, 75 22 1 408
G AR EIHAERBSER A, B8
THFEREL b, AT HIEA T =
AY,.

2.3 EEZFUEITHIRE

IEET, iS5 SE 4P aes, R T4
FE—IH T S AR IR, IR 55 45 77 b B 1T SR Y
BATEs, T EUE R AT ST e 4™ 2
AYHE .

Aas 2 7l ) B 2l A R B B — AR A R D
AX =(I -A) 'AY.

M5 — e 3 S BUR R A, mi &
FRSCA G i A J: BT 2 34 0, Je BT 2% 38 hn 3y
A A e WIHAER. SR X R E A
JIAMBE. — 2T RGA LI R EAE - qE T, T8
PEI L RN 2 T | B o s R B E fm RILA
BYHE N, 2R B 8 1] Sy i 505 =2 T D) A B T
TR AR AT e

FHa = (a,,0,,,a,) FREEITERIA
o R ) i (o, HEFRT] 55 B3 R 5% T 18
Z) M ¢ RN BRI SR, WA ca L) (1 -
A) T'AY BIVRTAS B R 55 AL 25 Al ok AR —Fe 7 G
HT SRR B UL w 3RoR i BIH 9 451 28091
M, w PHICER w, 5 THRA R T ERIE 25
) g5 A 1T AR T 2% A0 R LLZ 9 0 & e R I,
wea (I — A) "' AY KR P — 77l 19 IR 595 3% 42 7 ok
) B AT FHRS i 5 8 %) 5 — % 7 i R 9 4 i,
(I -A) 'wea(I - A) "AY Fn i B0 FIEE — 5211
2T IS & WS e I, W 2R X
A — IO — AR RIS AR S T N L B R
LR R GRG0y ¥ . DL E sk B SRR
wmr .
AX=(I-A)"'AY + (I - A) 'wea(I - A) 'AY +

(I-A) 'wea(I-A) 'wea(I -A) 'AY + ---,
5
AX=(I-A)"'"[I-weca(I-A) "] "AY. (11)

(1) TR 58 28 0 8 43 (I, 75 28 0 £ e
WG RAT MR EBHEREUER A, JER
TH R RS 0] 5w, RN BRIE P a] o, 43
IR R B W i e AT A FTT R GRS B4
Trakas (A AY.

3 RURIIT S &R S 205w 9 5189 3KIE

3.1 HASHE
3.1.1 #BAF B

TEC2010 4T ARA AT R ) FCRIIT g1t
AEUEY (2013 4F) YRS E, A RAS 31 gl T
2012 4 B ERIINT 42 DEBITRY &A= R E R A
BB BR R Rl an

FEOHL, A E RN B 1 (2012 ) G IHE.
FIHCT BB ST %Y (2013 4F) QRIS iTH4E



71 R 24 2L 40 ARBIEM 2015,7(6) :525-533

Journal of Nanjing University of Information Science and Technology : Natural Science Edition,2015,7(6) :525-533

%) (2013 4F) ARHEGRINT GDP H (5 ) R4 GDP
B EE R, B IR T A ™ Y B AR TE ) R 4%
BRI LE= b B AT E 4 e R IR T 4%
ASEBI T S

EQH T EBINTT A A G AR T
BB R b A B R E
PR, LARHITH 25561 1E ™ A 4 il #e v v i 4
THFE R B A A T A E 43 .

FEONL TR T A e 28 L R T 4%
IR AR S 0 O P AR A THE T B AR TR
S 2 Rl T S R A

FEDL TN T AT IE. I 4558
IR IE AT 53 28 D) e 24 A 11350, AT FH R I T
A HBIT A A A AR R, TR T 25 T T3 fn 4B AT
F 25 B TAY B s 2 A B BT HE SR AR

I3 E TS BRI AR e B A R
25O ARIFST 2007 4F J B 14 120 R 38 2% 16 1 4 0. 66,
X HALE c=0. 66.

3.1.2 A RS0 AR BHE

CORYINTH Bl S5 R 55 1 7 5 8 N i 55 38 25
PR ) (2012 4F) 7 R AR T e bR 4 L
B AN A I - D I S W& A a1 K5 DA AN = v
A A& FE N A2 iz i A AE AT IR | 4 Flbil LA
R AT TN Fe i it 7 B 1) 5 IR 55 8504 6.
FHEAT R 42 AT TR AR —— XTI
X HELHPPA i 55 ) B 8T an R b

1) RYITT A PPAS i 5 o AR 28 48 1Y < i 3ol
FIAT AL R 5528802 2%, DR 42 331 3R rb ol il DA B
Kkl A 21 A F TR RS I 5 BT ER R
2. 16%.

2) (PPAh RS ) T < LT AT B S OK A
FERIEERD " R MRS58 5 %, PR ks f g A
A FEE R b K B A 7= R R R AR 7= Rt
ROV 3 ASEBT TG M55 525 3N 0. 25%.

3) CIPAb RS ) A “ R FEEL” R4
M55 akas %, B ft & FZEL" & T k517, i
F AL AR S5 AR, A e FE RO, B
Hu=ll, B GE AR Y AR 55l , B 5% 45 S0 R Rl 25
HHARMRS ., J8 R Ss FHAL AR S, #0F, DA
FEos PR SR ALY, SOk AT AR SRl DL 2
A PR S SV JE T RS, BRI 11 A48
I TGN S5 TTRRR AL 0. 005%.

LRGSR 2 iR,

529

®2 RTEEBHBITUSKRSTHKE

Table 2 Weather service contribution rates in meteorology

impacted industries in Shenzhen
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Abstract How to evaluate the integrated economic benefits of weather service is an important and difficult issue.
The definitions and calculations of direct economic benefit, relevant economic benefit,indirect economic benefit and
complete economic benefit are introduced ,then the evaluation models for weather service are proposed based on the
input-output model, consumption factor and Leontief inverse matrix.The Shenzhen’s weather service in 2012 is taken
as an example to test the proposed evaluation model, which leads to some interesting and meaningful conclusions.
Due to the internal relevance within industrial system,the weather service brings great relevant economic benefit, in-
direct economic benefit as well as complete economic benefit to economic development,which deserves more social
attention and consideration.The ratio of complete economic benefit versus meteorological input ranges from 134. 34 :
1 to 228. 378 :1 for Shenzhen’s weather service, significantly higher than previous result of 30 :1-51 :1.The ratio of
output versus input is relatively low in conventional industries such as agriculture , forestry , animal husbandry , fishery
and building industry, yet it is high in new industries such as research & experimental development service, sci-
technology exchange and promotion service, business service, resident service, telecommunication & information
transmission ,and computer service ,which are also the key service targets for future meteorological development.

Key words weather service benefit; direct economic benefit ;relevant economic benefit ;indirect economic benefit ;

complete economic benefit ; input-output model



