R M3 AN

Ji iLOMH

.

Qz,um

China Meteorological Press




ARRERRFREDTHELA

Methods and Application
on the Impact Assessments of Weather Services

¥ B FRAF &

Ol b & ¢ ko de

=>c= China Meteorological Press




BEHENS B (CIP) ¥ iE

[EMERBFET RSN/ PR FRFE. —1t

TSR RFE,2009.5
ISBN 978-7-5029-4701-9

1.5~ 0I.0Z8--@®Z-
IV. P49

M. RE/RE-LHBR-PIR

o E R A B 40 CIP A% 5 (2009) 58 031677 5

Qixiang Fuwu Xiaoyi Pinggu Fangfa Yu Yingyong

SEWBFRHEFHEFTEE LA
¥ B FrAH E

HEET 5o pse

b HhAEE AT R PN AT 46 5
B S 2.010-68407112

i tik  http://www. cmp. cma. gov. cn
mERE K &

Hmigit: % ¥

EER: K &

R A5 R F AR BRI BR 2 H

& :750mmX960mm 1/16
¥.425 F=F

W20004E5 HE 1R

#r:48.00 5T

B& W H S

HIB B 45 A8 ; 100081

% 17 #8:010-68409198
E-mail;: gxcbs@263. net
% W EEE

BERR:-REN
Ep #%.21.25
En M:2009 4E 5 A5 1 KEIRI

FHUFAEXFRE WAL RGBT BT B TEE, & SR RITHER R FR



[y

%3

SE&MER[RBUMHLNZA, HHFIERE REIRMEFE
AERMB-EHRI KRR TEERRAB LK ITH. MELFHLSORELR
B, SR MEBRBRERABNETAL I T EmE, FlnE B Rl Tk,
BRUR 3SE AW LT B KR IR R E R U R RS U KR
SMSFUBHTADBRBZBOCEMEN. R, EMMREERN
TEREMEAEBUN IR BT KR FEEHE  RAE RS MAESCHSE
FHEEERE,URTBRISKEMENEBHERITTR LHEIRRFF
FHELEAWHRMARBENLFR. AHERZENEEN BRIEH
SR BE B ANIPAL vk . 7R B GRS Of A AR Bl R U KA S g A
WTEMEST SRR R BB FIRAE 7 5 S/ N & A
BE FRFEEMRERF UMM SR, 84 T X757 |1 K5
TR, ARG R T AR5 223 W VP04 07 B RO R R 1.

HRHEEPAE KRR E KA B2 AR IR 5 388 WA BT 58 X B
F, AR T e BB R4S GRS R B R, BRI R 55 AL S B AR OF
i RERB (KBTI LRSI BRETRE M. AERL R,
LHAZE SR HEFEARENR, REBBENTIRBRSALHE
BE B CSIWS B8, FI LTS SRR &S A P R/ AL & AR R ; 5t o
E M RKE SRS~ MEHE, R T AR CSIWS M FEE RS U
BESZME RO PR R AL RRES B LE BB 12121
KEMHRFBFEHRER AR IRRAK TR AR R
REHFZMLEANLGTF R 2R R KB RK AR K F B K
il R A8 R AS T A T B e 55 P R4S LA I ARRERE CD &
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HERH B R SRR 95 A B KR K L R SRR AR R A
REFBELMOXBHRYN. BESKKMFELFHESRRBAET. AT
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KT ER FEREMFF - EWHSBBENLFRE BARRKLR
RENZFHESEROXR AR IR ARLEIRNEE R, F
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MR AR, MRAEEEECHENH R, EERREEA LN ER.
Y2 HEKBEHNAERF , XRTXABERA AR KRN GEEHZ
— ABEEMBATHXERNRTERMERNA, NE2H 2AE
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MR EECE R B SR E AT L RGR 5 E A
MERMITMIEMEBENFE, VAR ER]E.FREMULB AN
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®. MR TREMRS BRI TR KL RF AHP/BCG A& E M2
Al MR R ALK RIE S TR 7 8 A RBF R A A& CISWS W4
HERGENERSKBRRERFUBIHERS.

EARNE CRE)ETE, AERY BB RNRIFME T, 48
221 REBFERFERRITFMARKEBESIR BTN MR XEE, &
HHEFAE CVM BIFM AR B EF =4 Mt 2HE. HREHK
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BERES . FFRBRVE R K HE K F NE R DL AR K F 6 R TEAL A
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BAT B X SR FMHEBAER .
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Preface

Accurate, timely and effective weather services have become a key
element in preventing and mitigating meteorological disasters,
responding to climate change, and improving community living
standards. As the weather services are closely related to socio-economic
development, it is imperative to understand and to assess the changing
demands of user community including public requirements, and to
capture relevant and dynamic social & public opinions.

The socio-economic benefits from meteorological forecasts,
warnings and information should be measured and assessed with
scientific methods. The relationship between meteorological hazards and
economic & social development should be investigated in depth to avoid
meteorological risks and to efficiently implement risk management, and
the integrated meteorological risk assessments should be made. The
canonical correlation and sensitivities between meteorological conditions
and economic outputs should be assessed +:- All these are important
elements of the improved public meteorological service, and they are
also difficult tasks. In return, the research findings can guide the
practices in providing incorporating meteorological services into
harmonious social progress, national economic development and
people’s life.

Impact Assessments study of Weather Services is a typical
integrated and disciplinary science, It indicates the gradual mature of the

subject as it grows from purely qualitative analysis to quantitative



measurement and analysis. It is hard to imagine it were well-developed
if it still rested on mere qualitative characterization. To survey the
domestic and overseas academic literatures, it is an evolutive trend to
assemble disciplinary sciences & methods. Deriving methods and
theories for measuring and assessing the impacts of weathers services
have drawn upon the multiple disciplines of meteorology, climatology,
sociology, econometrics, risk management, fuzzy mathematics,
statistics and management science and so on. It intends to answer the
question of how to measure and assess the impact of weather services.
The calculation results derived from modeling, quantitative and techno-
support systematic processing are provided believable support for
measurement and assessment,

From the prospective of assessment on the social impact of the
meteorological services, this publication gives a description of a
Customer Satisfaction Index of Weather Service (CSIWS) model,
workflow, data collection, statistic tests, calculation methods and
operational systems used to assess the user community/public
satisfaction indices about weather services. Public CSIWS assessment
methods, their applications and online web survey system are
presented, It also addresses some other assessment methods, such as
weather service quality assessment approach, AHP/BCG matrix model
analysis, method for assessing meteorological public relation activities
and assessment system of severe meteorological hazards, etc.

In meteorological risks (hazards) assessment, public attention to
meteorological risks can be assessed by using fuzzy mathematics and
information diffusion theory concerning the potential meteorological
risks derived from related information from weather advisory telephone
(No. 12121). Contingent Valuation Method (CVM) is used to estimate
societal values produced by public Willingness-To-Pay ( WTP)
approach. While the 4th order polynomial fitting method and logistics

fitting method are adopted to evaluate grade of attention and number of



concerned people about meteorological risks. A survey based on Delphi
questionnaire is applied to measure the impacts of meteorological
hazards and the current forecasting and warning capabilities. Risk
assessments have been made on four chief hazards: drought, flood,
strong wind/hailstone and low-temperature; and grey incidence is
measured in relation to major crop production based on grey systems
theory. Case studies have been made on frangibility assessment of
agricultural drought hazards in Shaanxi province.

For meteorological econometrics assessment, a typical correlation
analysis is made to calculate the correlation between economic sectors
and meteorological conditions, identifying high-weather-sensitive
industries. Taking transportation industry, power industry and sports as
examples, multidisciplinary methods are used to make refined analysis.
Cobb-Douglas Production function incorporating the meteorological
factors is adopted to study marginal effects of different economic outputs
on annual meteorological conditions; further research is carried out on
sensitivity analysis of economic output- affected by half-year
meteorological conditions. It measures specific sensitivity impacts of
economic output affected by weather conditions in regions and in cities
and sectors.

This publication just represents some research f{indings and
applications in the last two years, all aimed at provoking more useful
thoughts and ideas, and it is expected to be helpful to those involved in
the impacts assessments of meteorological service. By the time of its
publication, the authors have some anxieties due to its inevitable
shortages. Since the science proceeds with continuous and persistent
exploration; we look forward to any constructive comments,

suggestions and even critics for sake of further improvements.
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