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WHQO'’s Guidance of Risk Assessment Framework for Genetically Modified Mosquitoes

Abstract

Background: One of the methods to control infectious disease vectors includes research and
development of living modified mosquito (LM mosquito) using biotechnology. However,
this has brought up concerns of unintentional risks that require risk assessment. Thus, the
World Health Organization (WHO) published a guideline on risk assessment framework for
LM mosquitoes.

Current status: The WHO guidelines on research and development of LM mosquitoes
covered strategies of population suppression and population replacement, specifically self-
limiting and self-sustaining strategies.. Population suppression is a strategy that reduces
population of mosquitoes, while population replacement is a strategy that replaces other
mosquitoes with lower transmitting capability on specific infectious diseases. Self-limiting
strategies do not pass on the modified genes to the next generation so its effects are only for
the short term. On the other hand, self-sustaining strategies are expected to pass on the
modified genes to the subsequent generations and thus, their effects are more lasting.
Therefore, self-limiting strategies tend to have lower risk than self-sustaining strategies. The
WHO guidelines on risk assessment framework for genetically modified mosquitoes is
divided into four phases methodologically, and also divided into three categories
contextually based on efficacy evaluation, biosafety, ethics and public engagement. But the
implementation of risk assessment was complied with according to national regulation
criteria.

Prospective future: In Korea, application of the WHO guidelines regarding efficacy
evaluation and biosafety can be conformed to. However, the areas of ethics and public

engagement are needed to be discussed so that the relevant laws can be established.
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Table 1. Genetically modification technologies currently under development

Approach
Strategy
Self-limiting Self-sustaining
) - Modification reduces the number of progeny - Modification reduces the number of progeny
Population - Possesses either no gene drive or weak drive that will pass - Possesses strong gene drive

suppression

- Modification limits pathogen replication, thereby reducing

Population transmission

replacement s ;
P through only a limited number of generations

- Intended to persist only until diluted out of the population

the modification through only a limited number of generations
- Not intended to persist in the absence of continued releases

- Possesses weak gene drive that will pass the modification

- Intended to spread the modification indefinitely or until the
mosquito population is eliminated

- Modification limits pathogen replication, thereby reducing
transmission

- Possesses strong gene drive

- Intended to spread the modification through the population
indefinitely
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Figure 1. WHO’s Phased testing pathway for LM Mosquitoes
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Table 2. Elements of the critical path for GMM development and deployment

Main Question Does it work?

Is it acceptable? Can it be delivered?

- Target product profile established

- Technology works in lab

- Technology validated in case studies
(Phase 1 and/or 2)

- Modeling indicates utility

- Technology continues to show promise
in further confined/open field trials

Elements

- Partnerships established for filed testing - Operating model defined and delivery

- Risk analysis support further testing

- Authorizations obtained form
appropriate regulatory bodies

- Technology understood and accepted
by communities and governments

- Cost-effectiveness analysis
demonstrates value

plan developed

- Capability for production at sufficient
scale established

- Plans in place for financing of deployment,
monitoring, mitigation(if required)

- In—country capacity established for
deployment, monitoring, mitigation

- Plans in place for ongoing public
engagement

Abbreviation: GMM= Genetically modified microorganism
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Table 3. Example parameters that may be relevant in laboratory studies (phases 1 and 2) as part of the RA for transgenic mosquitoes

Parameters

Example hazards

Assessment methods

Assessment endpoints

Female fecundity
Oviposition rate

Egg development rate
Larval development rate
Pupal development rate
Egg survival

Larval survival

Pupal survival

Adult emergence

Adult size

Adult survival

Mating strategy

Sex ratio

Flight ability

Biting rate

Vector capacity

Increased vector abundance

Increased growth potential; reduced

predation

Increased vector abundance

Increased vector abundance

Increased vector fitness

Increased vector activity; more
effective mating potential; increased

biting efficiency for females

Increased vector abundance;
separation of GM and wild types

Increased female abundance;
increased biting potential if more

females

Increased vector activity; more
effective mating potential; increased

biting efficiency for females

Increased disease transmission

Increased disease transmission

Cohort experiment;
life table analysis

Cohort experiment;
life table analysis

Cohort experiment;
life table analysis;
population level modelling

Cohort experiment;
life table analysis

Cohort experiment;
life table analysis

Cohort experiment;

life table analysis;
population level modelling

Cohort experiment

Cohort experiment;
life table analysis

Cohort experiment;
physiological experiment

Cohort experiment;
physiological experiment

Cohort experiment;
physiological experiment

Is it limited by population density and/
or individual physiology? Is there a
significance difference?

Is there a significance difference?

Is it density—dependent? What is the
type of density—dependence? Is it
under/over-compensatory? Does it
differ significantly?

Does the timing of adult emergence
differ significantly?

Is adult size significantly different?

Is it density—dependent? Is
it significantly enhanced/diminished
by the modification?

Is there assortative mating? Are there
costs to male/female gametes? Does
the modification affecting mating
competitiveness?

Is the sex ratio substantial
different from the null expectation?

Is flight duration or distance
significantly different?

Does the feeding rate differ
significantly?

Is the capacity to harbor
pathogens significantly enhanced/
diminished?

Insecticide resistance Increased vector abundance

Is it expected to alter
the competitive status

Standard insecticide dose response  of transgenic lines significantly? Does
testing procedures

it make transgenic lines significantly
less amenable to conventional
control?
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Table 4. Example parameters that may be relevant in open—field studies as part of the RA of transgenic mosquitoes

Parameters Example hazards Assessment methods Assessment endpoints

What is the impact of the release?
Increased vector abundance; Field population monitoring; Relationship
ecosystem disruption population level modelling between release rate,

timing, method and outcome?

Population size

Comparator studies at range of
Increased vector abundance; densities in
ecosystem disruption laboratory; field population
monitoring; population—level modelling

Does the transgenic strain differ
significantly in the role of this
ecological process?

Density dependence

Limits to the spread of the transgenic
organism? Rate of spread of the
transgenic insect, under a range of

Field population monitoring;
population-level modelling; life—table
experiments

Increased vector abundance;

Spatial distribution ) .
ecosystem disruption

conditions?
Vector capacit Increased transmission per bite; Comparator studies; post-release Is the capacity to harbour and
pacity increased biting rate monitoring transmit pathogens increased?

Under field conditions, what limits the
appearance and spread of resistance
due to mosquito behaviors? Is there
potential for assortative mating in the
field?

Comparator studies; cohort studies
on behavioral changes in different life
stages; post-release surveillance;
population—level modelling

Change in behaviour that avoids,
Behavioral resistance or reduces efficacy of, conventional
management

Comparator studies; cohort studies

) . R Is the likelihood or rate of resistance
on physiological changes in different

Change in physiology that avoids,

Biochemical resistance or reduces efficacy of, conventional ] . ; . development enhanced in transgenic
life stages; post-release surveillance; : ;
management : ] mosquito strains?
population—level modelling
Quality of released insects is different Cohqrt experiments; cgmparat‘or Do spepmc aspects of released
) L . . studies before release; operational mosquito quality
Mass rearing quality indices  from planned, affecting negative . b . "
design and audit; pre-release affect mosquito densities, pathogen

outcomes U . ot o
monitoring; post-release monitoring  transmission and transgene stability?
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Community Level

Engagement

----- focus

People and
organizations within
the primary area of
geographical activity
and impact

Engagement

Project Level

Engagement

----- focus

Membership (broadly
conceived) of the
project team

----- functions

Identification of local
institutions;
communication of
objectives and project
plans; enrolment into
project; elicitation of
concerns(general and
project-related);
negotiation and
amelioration

Engagement

----- functions

Integration of project
functions, especially

engagement activities;

guestioning of
assumptions and
power relationships;
redefining
membership and
goals; adapting to
new circumstances

Third party Level

Engagement

----- focus

Groups and
organizationswith a
focus on
development, civil
society or
environmental
concerns

Engagement

----- functions

Communication of
project goals and
activities;
development of
response and
negotiation with
respect to third party
concerns
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Surveillance of Japanese Encephalitis Virus in South Korea, 2014

Abstract
Background: A nationwide surveillance program, the Japanese encephalitis (JE) Epidemic AHpR[ER TEEASTE HAH2|ME
AlzAHtol2{ATt

Forecast Program, has been initiated since 1976 in South Korea as an early warning system

02

0|, xtm2, o Xt
for JE. Recently, the surveillance program has been updated to cover other related

flaviviruses such as dengue virus, West Nile virus, and yellow fever virus. This study
described the results of the virus surveillance conducted in 2014.

Methodology: Laboratory diagnosis for the JE virus (JEV) was conducted using a real-time
RT-PCR, IgM ELISA and indirect immunofluorescence assay in serum or cerebrospinal
fluid. The virus surveillance was conducted from June to October 2014. Mosquitoes were
caught on a weekly basis and pooled mosquitoes were subjected to the real-time RT-PCR for
detecting several flaviviruses in a single reaction. A lateral-flow immunochromatographic
test was used to detect anti-JEV antibodies in sera from slaughtered pigs.

Results: A total of 26 JE patients were confirmed by laboratory testing in 2014. About 3,580
pools of mosquitoes were tested to detect the presence of flavivirus, and 20 pools were
identified as flaviviruses: five pools were JEV and 15 pools were chaoyang virus. JEVs
were detected between August and September 2014. Among the 2,519 unvaccinated pigs'
sera, 257 (10.2%) were positive for JEV.

Conclusions: The results demonstrated that JEV is still active throughout the country. By
analyzing the surveillance data, the public can be provided with vital information on when
and where Japanese encephalitis virus is active, which may be helpful to prevent potential

outbreaks.

==

S07l= & ZZeolu] AR 7F Auts dofulr] ghech Qliufele AbulAlT
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duHde s AR duEe dessdayes et 90% oldo] Ao, W Al AARE]
w5 Seplefd|zktamily: Flaviviridae), Zepatolzlid 20-30%¢] 2kl 58 2t F 30-50%7F ¥Fg7-4l

e

(genus: Flavivirus)ol] £3l= dEE|HGHPo]#A(Japanese Aetd T 52 HAo: HolA Alzket Axo|tt(3],
encephalitis virus, JEV)7} €191 ®Ao|cHl], AFAA oA AARA7IF] wz2H 2000 tfol|l = wd 69ke] Ho]Akol
Hlolg A= wY|E uiZi2 ko] HiRut ofrte] 5o BAjellAl R ek oz FAH)

NI
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S 3EE 5, o] BUS B O wololA $ANAL SelutetolA 1930 el 19604 Tl Sl
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Figure 1. Laboratory testing algorithm for Japanese encephalitis in South Korea (as of 2015).

*Specimen collected within 5 days after symptom onset. Both CSF and serum were subjected.
*Whenever possible, West Nile virus infection was screened using by ELISA during an JE season.
If the cross reaction was shown, further tests should be performed to identify the pathogen.
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Table 1. Laboratory diagnosis of Japanese encephalitis in South Korea, 2009-2014

Year 2009 2010 2011 2012 2013 2014 Total
Number of tested specimens 324 384 540 891 799 1,080 4,018
Number of confirmed patients 7 26 3 20 14 26 96
Number of deaths 0 7 0 5 3 4 19

Table 2. Flavivirus detection from field—caught mosquitoes in South Korea, 2014*

Cx.lritae. Cx.pipiens Ae.vexans
e Total No. No. tested No. positive T'\?;é_“ No. tested Np__ T'\?(tfl No. tested N_o:
pool pool pool pool positive pool pool positive
Chungcheongbuk-do 16 16 0 45 45 2 91 91 1
Jeollabuk—do 14 14 0 24 24 1 26 26 0
Jeollanam—-do 13 13 0 10 10 0 22 22 0
Gyeongsangbuk—do 38 38 0 0 0 - 42 42 0
Gyeongsangnam—-do 62 62 1 0 0 - 71 71 2
Gangwon—do 44 44 0 238 238 0 921 921 12
Jeju=do 36 36 0 56 56 1 5 5 0
Total 223 223 1 373 373 4 1178 1178 15

*Cx.tritae., Culex tritaeniorhynchus
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Table 3. Seropositivity of Japanese encephalitis virus in domestic pigs
in South Korea, 2014

HOTIED tes’;l:ci Z:era pos'i\:iov.eo;era Posit(i;g o
Gangwon-do 340 35 10.3
Chungcheongbuk-do 340 2 0.6
Chungcheongnam-do 340 21 6.2
Jeollabuk-do 339 44 13.0
Jeollanam—-do 360 82 22.8
Gyeongsangbuk-do 340 42 12.4
Gyeongsangnam—-do 340 26 1.7
Jeju—do 120 5 4.2
Total 2,519 257 10.2
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Incidence and Epidemiology of Japanese Encephalitis in Korea

Abstract
The occurrence rate of Japanese Encephalitis (JE) has decreased after the introduction of JE AHpR[ER ZHEIE ofdiEE etz |t
vaccine in Korea in 1971. South Korea is now in the near-elimination stage, with only about 0I5}, iz, w2?

20 reported cases of JE annually. Although strong immunization programs exist, occurrence
of JE among adults is still prevalent in Korea. Most of these JE patients are in their 40s or
older. Therefore, proper prevention (through vaccination, education of the population, public
campaigns, etc.) should be implemented among the population ages 40 and older in order to

reduce JE patients.

dEHFL Bl o dutEs s Aages Aol
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* JEV : Jap Encephalitis Vaccine, NIP : National Inmunization Program
Figure 1, The yearly number of Japanese encephalitis patients in South Korea
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Table 1. Japanese encephalitis patients reported to Korea Centers for Disease Control and Prevention, 2010—2014.
Unit:person(%)

Characteristics 2010 2011 2012 2013 2014 Total
Total patients 26 3 20 14 26 89
Province
Seoul 3 0 3 1 il 18
Busan 1 1 1 1 1 5
Daegu 1 0 3 4 1 9
Incheon 1 0 0 0 1 2
Gwangju 0 0 0 0 0 0
Daejeon 1 0 3 0 0 4
Ulsan 0 0 0 0 0 0
Sejong 0 0 0 0 0 0
Gyenggi—do 6 0 4 1 8 19
Gangwon-do 5 0 0 1 0 6
Chungcheongbuk-do 1 0 1 2 1 5
Chungcheongnam—-do 2 2 0 0 2 6
Jeollabuk—-do 0 0 0 2 0 2
Jeollanam—-do 1 0 2 0 0 3
Gyeongsangbuk-do 2 0 2 2 0 6
Gyeongsangnam-do 2 0 1 0 1 4
Jeju=do 0 0 0 0 0 0
Age group
<20 1 0 2 0 1 4
20-29 1 0 0 0 1 2
30-39 1 1 1 0 1 4
40-49 10 1 5 3 5 24
50-59 8 0 9 5 8 30
=60 5 1 3 6 10 25
Age(years), 50.4 46.3 454 57.7 54.2 51.4
median(range) (14-77) (31-61) (0-70) (1-84) (18-87) (0-87)
Male sex 13(50) 3(100) 13(65) 5(36) 18(69) 52(58)
Death 7 0 g 3 4 19
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Table 2. Identified risk factors of Japanese encephalitis patients, 2010-2014.

HNi8d H19=

Unit:person(%)

2010 2011 2012 2013 2014 Total

Total patients 26 3 20 14 26 89
Vaccination history 0 0 0 0 0 0
Epidemiological risk factor

Total 18(69.2) 2(66.7) 6(30.0) 7(50.0) 12(46.2) 45(50.6)

Proximity to pigsty(%) 8(30.8) 1(33.3) 0 2(14.3) 1(3.8) 12(13.5)

Outdoor activity(%) 7(26.9) 0 5(25.0) 3(21.4) 8(30.8) 23(25.8)

Travel history(%) 0 0 0 0 1(3.8) 101.1)

Immigrant(%) 3(11.5) 1(33.3) 1(5.0) 2(14.3) 2(7.7) 9(10.1)
Death(%) 7(26.9) 0 5(25.0) 3(21.4) 4(15.4) 19(21.3)
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2. Dong—Woo Lee et al, 2012, Epidemiology of Japanese
Encephalitis in South Korea, 20072010, Int J of Infect Dis,
16(6) e448-52,
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in South Korea: Past, Present, Future. Emerg Infect Dis, 6(1):
1724,
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* Current status of selected infectious diseases

1, Influenza, Republic of Korea, week ending -

May 2, 2015 (18th week) o
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Figure 1. The weekly proportion of Influenza-Like Iliness per 1,000 outpatients, 2011-2012

to 2014-2015 seasons

2. Respiratory viruses, Republic of Korea, week ending May 2, 2015 (18th week)
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2014 Detection rate (%)

2015 Weekly
(week) total HAdV HPIV HRSV IFV HCoV HRV HBoV HMPV
15 67.4 3.5 6.2 0.8 36.0 0.4 13.2 3.5 3.9
16 61.5 3.8 5.3 0.4 24.5 0.4 19.6 6.0 1.5
17 59.8 6.8 6.0 0.0 18.7 1.6 17.5 7.2 2.0
18 55.6 4.4 10.5 0.0 8.1 0.0 17.3 7.7 7.7
Cum.* 61.3 3.8 2.3 3.2 34.6 3.0 10.5 1.9 1.5
2014 Cum.” 57.1 4.6 5.9 3.9 18.8 6.6 13.1 1.4 2.7

— HAdV : human Adenovirus, HPIV : human Parainfluenza virus, HRSV : human Respiratory syncytial virus, IFV : Influenza virus,
HCoV : human Coronavirus, HRV : human Rhinovirus, HBoV : human Bocavirus, HMPV : human Metapneumovirus

% Cum, . the rate of detected cases between Dec, 28, 2014 — May. 2. 2015, (Average No. of detected cases is 256 in last 4 weeks)

V 2014 Cum. : the rate of detected cases between Dec. 29. 2013 — Dec. 27. 2014,

x 291 (043) 7198221, 8224

3. Hand, Foot and Mouth Disease (HFMD) 00

Republic of Korea, week ending May 2,
2015 (18th week)

* 2015W% AlI8F FHgofateal a2 Qe
1,000 590w, 2014 57]7F g ojalsiat
w5 7o RCE W

300

200

No. of HFMD per 1,000 consultation

X% HEEA0IER HE JtsE -
x SETHS 20004 62 HY ZEYoR XY B2LAFHAZ '
2g=1 A
X‘E“—‘](O43)71971677172 DO . ok s S T
15 9 18 17 21 5 % B3I 4 45 L week
s 2015 — 2014 —— 2013 2012
Figure 2. The status of HFMD sentinel surveillance, 2012-2015
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Table 1. Reported cases of national infectious diseases in Republic of Korea, week ending May 2, 2015 (18th week)*

unit: no. of cases’

o . Current  Cum. 5-year Total no. of cases by year Imported cases
Classification of disease* weekly of current week
week 2015 gigraget  2014* 2013 2012 2011 2010 : Country(no. of cases)
Cholera - - - - 3 - 3 8
Typhoid fever 3 51 4 251 156 129 148 133
Group Paratyphoid fever 2 15 1 37 54 58 56 55 Cambodia(1), Laos(1)
I Shigellosis - 25 3 110 294 90 171 228
EHEC 1 8 - 111 61 58 71 56
Viral hepatitis AS 28 698 72 1,307 867 1,197 5,521 -
Pertussis 2 55 5 88 36 230 97 27
Tetanus - 6 - 23 22 17 19 14
Measles 10 34 1 442 107 3 42 114
Mumps 474 8,389 172 25,286 17,024 7,492 6,137 6,094
Group Rubella 2 19 1 11 18 28 53 43
I Viral hepatitis BS” 64 1,828 42 4,115 3,387 2,753 1,428 = Vietnam(1)
Japanese encephalitis = - = 26 14 20 3 26
Varicella 789 16,364 686 44,450 37,361 27,763 36,249 24,400
onoumoniae 5w o=
Malaria 8 62 12 638 445 542 826 1,772
Scarlet fevertt 151 2,430 23 5,809 3,678 968 406 106
xz:::gggoc"a' - 3 - 5 6 4 7 12
Legionellosis - 12 1 30 21 25 28 30
Vibrio vulnificus sepsis - - - 61 56 64 51 73
Murine typhus - 1 - 9 19 41 23 54
Group Scrub typhus 8 137 4 8,130 10,365 8,604 5,151 5,671
I  Leptospirosis - 1 - 58 50 28 49 66
Brucellosis 1 16 1 17 16 17 19 31
Rabies - - - - - - - -
HFRS 1 52 3 344 527 364 370 473
Syphilis$ 13 326 18 1,015 798 787 965 -
CJD/NCJDS 1 26 1 65 34 45 29 -
Tuberculosis 689 11,801 749 35,122 36,089 39,545 39,557 36,305
HIV/AIDS 9 292 14 1,081 1,013 868 888 773
Dengue fever 4 51 1 165 250 149 72 125 Thai"\*/’i‘é’tg;‘:?f‘)ia(”’
Botulism - - - 1 - - - =
Q fever 1 18 = 11 11 10 8 13
Group  \est Nile fevers = = = = = 1 - -
v Lyme Borreliosis 2 7 - 13 11 3 2 =
Melioidosis - 2 = 2 = 1 =
Chikungunya fever - = = 1 2 = = =
SFTS 7 20 - 55 36 - = =

Abbreviation: EHEC= Enterohemorrhagic Escherichia coli, HFRS= Hemorrhagic fever with renal syndrome, CJD/vCJD= Creutzfeldt—Jacob Disease/variant
Creutzfeldt—Jacob Disease, SFTS= Severe fever with thrombocytopenia syndrome,

Cum: Cumulative counts from 1st week to current week in a year,

* The reported data for year 2014, 2015 are provisional data but the data for years 2010, 2011, 2012 and 2013 are finalized data.

T According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group.

I The reported surveillance data excluded Hansen’s disease and no incidence data such as Diphtheria, Poliomyelitis, Epidemic typhus, Anthrax, Plague, Yellow fever,
Viral hemorrhagic fever, Smallpox, Botulism, Severe Acute Respiratory Syndrome, Animal influenza infection in humans, Novel Influenza, Tularemia, Newly
emerging infectious disease syndrome and Tick—borne Encephalitis,

§ Surveillance system for Viral hepatitis A, Viral hepatitis B, Syphilis, CJD/vCJD, West Nile fever was changed from Sentinel Surveillance System to National
Infectious Disease Surveillance System as of December 30, 2010,

9 Calculated by summing the incidence counts for the current week, the 2 weeks preceding the current week, and the 2 weeks following the current week, for a total
of 5 preceding years (For Viral hepatitis A, Viral hepatitis B, Syphilis, CJD/vCJD, West Nile fever, Lyme Borreliosis, Melioidosis, this calculation only used 4—year
data (2011, 2012, 2013, 2014) because of being designated as of December 30, 2010,

** Data on viral hepatitis B included acute viral hepatitis B, HBsAg positive maternity and perinatal hepatitis B virus infection,

11 Data on scarlet fever included both cases of confirmed and suspected since September 27, 2012,

x 22l (043) 719-7176
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Table 3. Reported cases of national sentinel surveillance disease in Republic of Korea, week ending April 25, 2015 (17th week)

unit: no. of cases’

Viral hepatitis Sexually Transmitted Diseases
Hepatitis C Gonorrhea Chlamydia Genital herpes Condyloma acuminata
Current  Cum. 5C u;'r Current  Cum. 50 u;r;r Current  Cum. 5C ug;r Current  Cum. 5(_: ug;r Current  Cum. 5(:' ug;'r
week 2015 >V week 2015 > week 2015 > week 2015 Y week 2015 Y
average’ average’ average’ average’ average’
Total 2.0 12.4 17.5 1.4 4.6 5.6 2.2 10.1 9.6 2.8 12.7 9.7 1.7 7.4 5.8

Cum: Cumulative counts from 1st week to current week in a year
T According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group.
§ Cum, 5—year average is mean value calculated by cumulative counts from 1st week to current week for 5 preceding years,

x 59]: (043) T19- 7168, 7178, 7166

F8 57 ol

{Table 12 At 57t 4Rlst WA} 20154 s = BAESS: v|w3t T2, "Current week = 201541 3 o] ATAS:E
el "Cum, 20152 20159 153 i 71K 4] A4 1811 '5—year weekly averager= A\ 54(2010—2014%) 3 F2]
A A5} o)A 2F o]F 2F9] ANASF(E 25F) HHo 2 AXEE 18|2& "Current week 2} 5—year weekly average 2] A1l
A5 vlashd s = o] AR} o de] Alar =3-E Hlws & 4= Qlt}. otal no, of cases by yearn= A\ 5|7t i 7S
A= Uehli= S Aol A= A Bl & 5= Qlok

[¢]

o

rBLr

of) 20143 123=2] '5—year weekly average(bd7t & Hrt),= 201032E 201432 10F=2E 14F71X|9] A1 742
& 25F % Lhw L= FeliRict,

* 5—year weekly average(5{d & H+H=(X1 + X2 + - + X25)/25

105 RES 135 145

20154 aied =

20144 X1 X2 X3 X4 X5
20134 X6 X7 X8 X9 X10
20124 X11 X12 X13 X14 X15
20114 X16 X17 X18 X19 X20
2010 X21 X22 X23 X24 X25

A E [Cum, S5—year average,2} 'Cum, 20155
H] w3 E‘:q 79 lTJ4 *]—1—74—)'\—01] o T8} Bl 7} 755t Cum, 5—year average =
At 518(2010—20149) Z2ke] E7)7F Al
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