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Abstract

Serological Study of Scrub Typhus Among National Forest Field Workers in South Korea

Division of Zoonoses, Center for Immunology and Pathology, NIH, CDC
Gill Byoungchul, Lee Jeongmin, Lee Yeong Seon
Department of Preventive Medicine, Dongguk University College of Medicine
Lim Hyun-Sul, Park Ji-Hyuk

BACKGROUND: Scrub typhus is a mite-borne disease caused by Orientia tsutsugamushi. It occurs frequently during autumn in South
Korea and the incidence of the disease increases with climate change and outdoor activities. Since the first case reported in the 1950s in
Korea, the incidence rate of this disease has increased steadily; 5,000—6,000 cases were reported from 2005 to 2011 and 9,513 cases were
reported in 2015. This serological study was conducted to obtain baseline data of scrub typhus for a high risk population.

METHODOLOGY/RESULTS: This study included national forest field workers (Yeongrim-dan) who were considered as high risk
population for scrub typhus. The eligible participants were 715 (43.9%) out of 1,629 forestry workers. Collected sera were tested for
antibodies specific to O. tsutsugamushi causing scrub typhus using the indirect immunofluorescence antibody assay (IFA). Titers of IgG >
1:256 or IgM > 1:16 were considered as single cut-off values for seropositivity. In this study, the seropositivity was 5.7% (41/715). The
seroreactivity with IgG > 1:16 or IgM > 1:16 was 11.9% (85/715). The gene for the 56-kDa type-specific antigen (TSAS56) of O. tsutsugamushi
was not detected in any seropositive cases. We found that only 1 out of 41 seropositive cases was confirmed as a patient infected with O.
tsutsugamushi by clinical diagnosis. The regional differences in seropositivity and seroreactivity were also observed.

CONCLUSION: This is the first serological study on scrub typhus among field workers of national forest. Further analyses of this
population for other vector-borne diseases would be needed to identify the risk factors and to improve the control and prevention of these
diseases among high risk population. Additional studies should be considered for the investigation of the relationship between population

density or infection rate of vectors and seroprevalence of scrub typhus.
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Table 1. Comparison of IgG and IgM anibody titers against O. tsutsugamushi among different sites

No. (%) of cases with IgG antibodies against O. tsutsugamushi

popﬁl%tion Ui
District
Gangwon—do 332 309(93.1) 9(2.7) 2(0.6) 2(0.6)
Gyeonggi—-do 68 63(92.5) 1(1.5) 1(1.5) 1(1.5)
Chungcheongbuk—-do 57 48 (84.2) 2(35) 3(5.4) 1(1.7)
Chungcheongnam—do 9 8(88.9) 0(0.00 0(0.0) 0¢(0.0)
Jeollabuk-do 70 58(829) 4(5.9) 0(0.0) 2(28)
Jeollanam—-do 60 50(83.3) 0(0.0) 1(1.7) 1(1.7)
Gyeongsangbuk-do 87 79(90.9) 0(0.0) 4(47) 1(1.1)
Gyeongsangnam-do 32 29(90.7) 0(0.00 0(0.00 0(0.0
Total 715 644 (90.1) 16(2.3) 11(1.5) 8(1.1)

1:128 1:256 1:512  1:1024 1:2048< Seropositivity" Seroreactivity*

5(15) | 2(06) 1(0.3) 2(0.6) 0(0.0) 5(1.5) 23(6.9)
(1.5) [ 0(0.00 1(1.5) 0(0.00 0(0.0) 1(1.5) 5(7.5)
(17) ] 00000 2(35) 0(0.00 0(0.0) 2(3.6) 9(15.8)
0.0) [ 1(11.1) 0(0.0) 0(0.00 0(0.0) [ 1(11.1) 1(11.1)
(28) | 2(28) 1(1.4) 1(1.4 0(0.0) 4(5.6) 12 (17.1)
(5.00 | 2(34) 1(1.7) 0(0.0) 2(3.4) 5(8.4) 10 (16.7)
(1.1) ] 0(0.0) 0(.0 0(0.0 2(2.2) 2(2.2) 8(9.1)
00) | 1@ 1@1) 0000 1(.1) 3(9.3) 3(9.9)
(1.8) | 8(1.1) 7(1.0) 3(0.4) 5(0.7) | 23(3.2) 71 (9.9)

T 1 MIFA titer higher than 1:256
F : MIFA titer higher than 1:16

No. (%) of cases with IgM antibodies against O. tsutsugamushi

popﬁgﬁon <116 1:16 : 1:64
District
Gangwon 332 326 (98.2)  2(0.6) 2(0.6) 2(0.
Gyeonggi—do 68 67(98.5) 0(0.00  0(0.00 o0(0.
Chungcheongbuk-do 57 54 (94.6) 1(1.7) 1(1.7) 1(
Chungcheongnam—-do 9 9(100)  0(0.0) 0(0.0) 0 (0.
Jeollabuk-do 70 67(95.8) 1(1.4) 1(1.4) 10
Jeollanam-do 60 57 (94.9)  0(0.0) 1(1.7)  0(0.
Gyeongsangbuk-do 87 82(943) 3(34) 2(23) o0(0.
Gyeongsangnam-do 32 31(96.9) 0(0.0) 1(3.1) 0 (0.
Total 715 |693(96.9) 7(1.00  8(1.1) 4.

= = = = O == =

1:128 1:256 1:512  1:1024  1:2048<  Seropositivity '
00.00 0.0 0.0 00 000 6(1.8)
00.00 0.0 000 1(15  0(0.0 1(1.5)
00.00 0.0 00 0.0 000 3(5.4)
0(0.00 0.0 0.0 0.0 0(.0 0(0.0)
0(0.00 0.0 0.0 0.0 0(.0 3(4.2)
000.00 0.0 000 1017 107 3(5.1)
0000 0(.0 000 0(0.0 000 5(5.7)
000 0(.0 000 0(0.0 000 1(3.1)
0000 0(.0 000 2(03 1(0.1) 22 (3.1)

+ 1 MIFA titer higher than 1:16, equal to seroreactivity
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Table 1. IgG and IgM antibody positivity and reactivity against O, tsutsugamushi depending on gender and age groups
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Abstract

The results of the School Entry Requirement Program, 2016

Division of VPD control & NIP, Center for Infectious Disease Control, CDC
Park Eunyoung, Park Kwangsuk, Kim Miyoung, Kong Insik

The National Immunization Program is the most cost-benefit effective policy for the control of vaccine preventable disease.

In Korea, the complete immunization coverage of three-year-old children is 85.8%. The government hopes to raise the immunization

coverage to over 95% by reducing the burden of immunization.

In this report, We describe the background, status, and result of the School Entry Requirement Program in 2016.

The School Entry Requirement Program verified whether, children received or did not receive the four types of booster vaccinations for

children aged 4 to 6, every year, from March to June.

The immunization registry system of the Korea Centers for Disease Control and Prevention is linked with the school entry information

system of the Ministry of Education. The immunization verification includes: the fifth dose of DTaP, the fourth dose of polio, the second

dose of MMR, and the fourth dose of inactivated Japanese encephalitis vaccine or second dose of live attenuated vaccine.

The number of school entry in 2016 was 435,886 and the complete immunization coverage of the four vaccines was 88.7%. Immunization

coverage for each vaccine were as follows: 5% DTaP was 97.1%; 4 polio was 98.4%; 2" MMR was 98.4%; and the 2™ JE (live attenuated) or

3" JE (inactivated) was 89.5%.

The registry rate of individual’s immunization records improved from 56.4% in December 2015 to 87.0% in July 2016.
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Table 1. Immunization coverage rate by School Requirement Program, 2016
(unit: case, %)

4" JE (inactivated)

fully complete

5% DTaP 4" Polio ~or2JE vaccination
Classification st':gér?tfs” (live attenuated)
No. of coverage No.of coverage No.of coverage No.of coverage No.of coverage
case rate case rate case rate case rate case rate

Total 435,886 423,093 97.1 428,787 98.4 428,963 98.4 390,267 89.5 386,705 88.7
Seoul 70,026 68,315 97.6 69,123 98.7 69,155 98.8 63,166 90.2 62,647 89.5
Busan 24,436 23,832 97.5 24,075 98.5 24,110 98.7 22,100 90.4 21,915 89.7
Daegu 19,754 19,088 96.6 19,459 98.5 19,436 98.4 17,394 88.1 17,193 87.0
Incheon 25,974 25,304 97.4 25,598 98.6 25,633 98.7 23,529 90.6 23,375 90.0
Gwangju 14,329 13,773 96.1 14,025 97.9 14,028 97.9 12,484 87.1 12,288 85.8
Daejeon 13,698 13,253 9.8 13,454 98.2 13,471 98.3 12,058 88.0 11,938 87.2
Ulsan 11,110 10,856 97.7 10,948 98.5 10,950 98.6 10,226 92.0 10,175 91.6
Sejong 3,295 3,233 98.1 3,250 98.6 3,260 98.9 3,077 93.4 3,068 93.1
Gyeonggi 119,750 116,237 971 117,849 98.4 117,825 98.4 107,538 89.8 106,723 89.1
Gangwon 12,285 11,900 96.9 12,053 98.1 12,065 98.2 10,873 88.5 10,761 87.6
Chungbuk 13,791 13,463 97.6 13,597 98.6 13,599 98.6 12,453 90.3 12,382 89.8
Chungnam 19,023 18,506 97.3 18,684 98.2 18,663 98.1 17,148 90.1 17,028 89.5
Jeonbuk 15,520 15,020 9%.8 15,203 98.0 15,238 98.2 13,824 89.1 13,657 88.0
Jeonnam 15,080 14,595 9.8 14,797 98.1 14,814 98.2 13,366 88.6 13,278 88.1
Gyeongbuk 20,953 20,271 9.7 20,572 98.2 20,598 98.3 18,591 88.7 18,354 87.6
Gyeongnam 30,634 29,512 9.3 30,057 98.1 30,060 98.1 27,019 88.2 26,601 86.8
Jeju 6,228 5,935 95.3 6,043 97.0 6,058 97.3 5,421 87.0 5,322 85.5

1) The number of elementary school entrants in 2016
Abbreviation: DTaP = Diphtheria, Tetanus, Pertussis, MM R= Measles, Mumps, Rubella, JE = Japanese encephalitis

1) BF 46BN FIHHE 4E: DlaP 5x1, 2|2 4x} MMR 2X, Y2l Shedsh Bl 4Xt E= Of=st AuiAl 2X}
2) B 124 Olaf Ofglo|7t Z7IoHEES Xgel=27 ol e AR oIHEHIES XIgtl F= Al
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DIHE TANAL GAATS NS ofolS) AW EE B th 4F WS B HEG 9 BEAE
o|fh3} stwolAel 7w &3 A A sl v 386,705 01910, &P HE-&-2 88.1%%tHTable 1), WAIE

Zq3}} HELLS DTaP 53 97.1%, E2]e 43} 98.4%, MMR 23}

2o 984%, QR BIATRA ARH(EL oSS A 23
HuALE QAR BeHom A o4 FUEe sl 8957tk 20159 SHIAG] ATl 4% WAl 9 HEE
AAJGIAL Ut} Lo o590 Byl oubdE A B 87.6%, DTaP 52} 97.0%, &8]% 4% 98.2%, MMR 2%}
olel] E3H ARG Wwo} shue] AZHoF Sz WARES 9827, ARuY SIS AX(EE OF5s} A 27)
o] otk oleith MAR S-S Zol] 9] 20129 FlEE  88.6%, T] A% FUNe Anke mgict

Al AR Shefel A e R o) oSS e A A 2016\ Fotols AYHE SQIA Al = oHF
(Immunization Registry Integration system)¥} S50 AASZE0] 56.4%°04 87.0%= Z=7}5kich 20164
W-SARAAE(National Education Information system, Z58kw QskAgol tgh oS AASE FSkE AluE,
ofgl ‘tpo]A)ZE AAE AHAlSIA A FWe] AAF ARG A AQl 20159 12Tl Hlsl AR AR kRSl
TEE] = ARols UolAE Bl SRS 2l 2016 7| HibsE @] 30.6%p 7Sk AFY AR
%4 YRS BYUAE QT PFES T AF) L 20156 ol T A~6] FAHEE 45 WAlS] HE|S 2
HARES S0 olE viEgo® Sk i ddde EF A4 553 9 FFE0] 56.4%0 E9skile

2012 Wh 4~6A4] F7HEE Sk 4% WAl ® S SR M HlE 9 SAPES 52 Sl S SRkl

A8 gt RE S & she] dstete AR 2016W 24
2016 = Fstolg oidE SIAY oS & ol 76.1%, St BridolA njgkaat we] & elakgio]
Ak FRE 7Y o= 87.0%(Figure 1, Table 22 LeRgth
wEHel AARE 25w YL 2009.1.1.~2009.12.31, 2016\ Fetots oHE EQIArdelM= 23t I
S 2 FHeloRag F 435,886W0%loH, 2015W%E  oHE vdwA AR 9 AMGE ulols| Mo agHoR
455,536™ thH] 19,6507 (4.3%) #astath. Fstols  nHTA BHE T 5 YwE Sk AR g A

-

435,88670]1L, °o]F 88.7%7t HES U=

Table 2. Immunization registry rate by time, 2016

(unit: case, %)

4" JE (inactivated)
50 DTaP 4" Polio or 2" JE
No. of (live attenuated)

fully complete
vaccination

Classification students”

No. of coverage No.of coverage No.of coverage No.of coverage No.of coverage
case rate case rate case rate case rate case rate

Befo(rz%fsﬂhzog E”"V 434483 383517 883 385779 888 375700 865 256813  59.4 245001 564
On SchoollEntry 434,483 409,000 941 413,018 951 408639 941 338711 780 330508  76.1
(2016.2.28.)

On S“@g}'g?g ;esu”s 134,483 49466 9.5 426422 981 426822 982 381277  87.8 37552 864
End of program

(2016.7.31.) 434,483 419,934 96.7 427,124 98.3 427,924 98.5 383,559 88.3 377,831 87.0

1) The number of elementary school entrants provided by Metropolitan and Provincial offices of Education in 2016
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* Current status of selected infectious diseases

1, Hand, Foot and Mouth Disease (HFMD),
Republic of Korea, week ending September
24, 2016 (39th week)

° 20165k A|395 > OARRRAR a2 Llefjeka) wo |
100078 4.7 0 & A==(6,7)H} 7h4

# SETHE 20099 69 WALAHOE A Hso] BELAAAR £

500 [

300

L0 e e

13 5 7 9 1 13151719 21 283 25 27 29 31 33 35 37 39 41 43 45 47 49 51  week

e 2016 — 2015 — 2014 2013 2012

Figure 1. The status of HFMD sentinel surveillance, 2012-2016

2. Influenza, Republic of Korea, week ending B
September 24, 2016 (39th week) .l
o 2016¥1% AH|39 QIEFRMAARR A} F-8-2 Qlefjetat o r
1,000 3.9 0 & A==3 9)chiH] Y 50 |
© AI38-3970] o TE/ A 3357 & QkERAE § |
rol|s 07 & 5
5 2016—201747] G37]%-2 8,99 (/1,000) =R
20

baseline(11.3)

O e

36 38 40 42 44 46 48 50 52 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 week

e 2016-2017 e 2015-2016 2014-2015 2013-2014

Figure 2. The weekly proportion of Influenza-Like Illness per 1,000 outpatients, 2012-2013
t0 2015-2016 flu seasons

2 200
18 | 1 180
16 | 1 160
T 1 140
2 nt {120
2 =
£ 1wt 1100 &
o Q.
s st Jeo %
3
o L 160 &
i b 1 40
2 b {20
U %\ Trrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr1rr1r1rrr 111111717 O

36 38 40 42 44 46 48 50 52 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 week

A/H3N2 s A(not subtyped) s A/HIN1pdm(Q9 ®esss B —— percent positive

Figure 3. Number of specimens positive for influenza by subtype, 2015-2016 season
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3. Respiratory viruses, Republic of Korea, week ending September 24, 2016 (39th week)

* 20165 A|39F S57 13l thiet f31AF HAPE} 38.9% o SE7|HtolH ATt HEEE
(I 47 Bt 190709] g7 1Al digt -k AR YL )

s FAEAL AYFACIBE WEs

2015-2016 Weekly Detection rate (%)
(week) total HAAV HPIV HRSV IFV HCoV HRV HBoV HMPV
36 49.1 13.1 10.4 18 0.0 5.0 16.7 0.5 18
37 51.0 10.5 11.0 4.0 0.5 45 18.5 15 0.5
38 40.9 9.4 7.1 0.8 0.0 3.9 17.3 0.8 16
39 38.9 5.3 6.3 0.5 0.0 5.3 21.2 0.5 0.0
Cum.* 58.6 6.8 7.4 18 16.0 48 145 2.0 5.2
2015 Cum.” 52,6 49 6.2 3.0 14.4 2.1 17.9 2.3 18

— 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, 27. 2015 — Sep. 24. 2016, (Average No, of detected cases is 190 in last 4 weeks)

V 2015 Cum, : the rate of detected cases between Dec, 28, 2014 — Dec. 26. 2015,

4. Ophthalmologic, Republic of Korea, week ending September 24, 2016 (39th week)

© 2016HE 4307 SaA7PA0telo] oleheba 100085 H8-2 36.4T 0.2 Ak 49THRCH 5} oe
o 57 FABAIARI0) B BB 0 38OR Ak 04T}

&0 5

2014 2014
4 - 2015
—o— 2016

w
T

1,000 222kt -~

1357 9 111315171921 28252729 31 383537 39 41 43 45 47 49 51 1357 9 111315171921 232527 2931 333537 39 41 &3 45 47 49 51
week week
Figure 4. The weekly proportion of Epidemic keratoconjunctivitis Figure 5. The weekly proportion of Acute hemorrhagic conjunctivitis
per 1,000 outpatients per 1,000 outpatients

9. Waterborne & Foodborne disease outbreaks,
Republic of Korea, week ending September 24,
2016 (39th week) o

° 2016 % A39Fcf HuhAYo] 10710 st on ar
A== 378713kl 5,6631)0] WY

35

20 r

-
13 5 7 9 1113151719 21 23 25 27 29 31 33 35 37 39 41 47 49 51 week

0164 ——2015EE eeee- 4 FF LMZANM11-14E)

Figure 6. Number of Waterborne & Foodborne disease outbreaks reported by week,
2015-2016
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Table 1. Reported cases of national infectious diseases in Republic of Korea, week ending September 24, 2016 (39th week)*

unit: no. of cases’

o ; Gurrent Gum. 5-year Total no. of cases by year Imported cases
Classification of disease* weekly of current week
week 2016 average’  2015* 2014 2013 2012 2011 : Country(no. of cases)
Cholera 0 4 0 0 0 3 0 3
Typhoid fever 7 107 2 121 251 156 129 148
Group Paratyphoid fever 5 51 1 44 37 54 58 56 Vietnam(1)
I Shigellosis 4 88 2 88 110 294 90 171 India(1)
EHEC 4 86 1 4l 111 61 58 71
Viral hepatitis A 78 3,516 29 1804 1,307 867 1,197 5521 Japgggr)]é z:i“/f\’gggs)(‘)'
Pertussis 2 101 2 205 88 36 230 97
Tetanus 1 23 0 22 23 22 17 19
Measles 7 26 1 7 442 107 3 42 Indonesia(1)
Mumps 318 12,702 SIS 23,448 25,286 17,024 7,492 6,137
Gro® Rupelia 3 53 1 1" " 18 28 53
Viral hepatitis B (Acute) 7 332 4 155 173 117 289 462
Japanese encephalitis 0 5 2 40 26 14 20 8
Varicella 537 35,576 344 46,330 44,450 37,361 27,763 36,249
Streptococcus pneumoniae 6 349 1 228 36 = = -
Malaria 18 617 16 699 638 445 542 826 Nigeria(2), Pakistan(1)
Scarlet fevers 147 8,181 47 7,002 5,809 3,678 968 406
Meningococcal meningitis 0 4 0 6 5 6 4 7
Legionellosis 9 96 0 45 30 21 25 28
Vibrio vulnificus sepsis 3 43 5 37 61 56 64 51
Murine typhus 0 10 0 15 9 19 41 23
Scrub typhus 103 1,168 72 9,513 8,130 10,365 8,604 5,151
Gr]‘]’I“P Leptospirosis 16 86 3 104 58 50 28 49
Brucellosis 2 27 0 5 8 16 17 19
Rabies 0 0 0 0 0 0 0 0
HFRS 16 285 8 384 344 527 364 370
Syphilis 26 1,179 19 1,006 1,015 799 787 965
CJDNCJD 2 34 1 33 65 34 45 29
Tuberculosis 643 24,284 629 32,181 34,869 36,089 39,545 39,557
HIV/AIDS 26 721 20 1,018 1,081 1,013 868 888
Philippines(11), Malaysia(1),
Dengue fever 15 329 5 255 165 252 149 72 Nigeria(1), Peru(1),
Thailand(1)
Q fever 2 74 0 27 8 11 10 8
West Nile fever 0 0 0 0 1 0
Group Lyme Borreliosis 2 30 0 13 11 3 2 United States(1)
V" Melioidosis 0 4 0 2 2 0 1
Chikungunya fever 0 5 0 1 2 0 0
SFTS 2 69 3 79 55 36 = =
MERS 0 0 0 185 = = = =
Zika virus infection 1 13 0 - - - - - Thailand(1)

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, MERS—CoV= Middle East Respiratory Syndrome Coronavirus,

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

* The reported data for year 2016 are provisional but the data from 2011 to 2015 are finalized data.

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

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

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

x 221 (043) 719- 7176
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Vol.9 No.40 39th week(9.18-9.24)

Table 3. Reported cases’ of national sentinel surveillance disease in the Republic of Korea, week ending September 24, 2016 (39th week)

unit: no. of cases/sentinels

Viral hepatitis Sexually Transmitted Diseases
Hepatitis C Gonorrhea Chlamydia Genital herpes Condyloma acuminata
Current  Cum. 50 ug;'r Current  Cum. SC uc-Ta'r Current  Cum. é: uema'r Current  Cum. E? ug;r Current  Cum. E? ug;r
week 2016 >V week 2016 > week 2016 >V week 2016 week 2016 OV
average’ average’ average’ average’ average’
Total 1.9 30.1 30.6 2.5 12.6 8.5 2.3 23.1 17.9 2.2 24.2 19.5 1.6 15.0 11.6

Cum: Cumulative counts from 1st week to current week in a year
1 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 291 (043) 719~ 17175, 7178

F8 A olsfs]

(Table 1) At 5A7F HHAsE HAZFIHETL 20161 allg & WAYFS-S H|wst ¥ 2, Current week = 20164 3 9] AnA4ES
U™, "Cum, 20162 20169 1323 g F71A9) A4 A4 18] B5—year weekly average = A& 53(2011-20154) 3 32
AAGE) o)A 2F o]F 239 ANASF(E 25F) HHo 2 AL 12|28 "Current week} 5—year weekly average,2] A1l
= Hushd sig 5= o] Al ode] Al S vlasl & 4 Utk Total no, of cases by yeari= X't 5E7t s ¢
o—?—z Uehfi= 2 BAlolH Ax |k sl & 4= Uk
of) 2016 12522] '5—year weekly average(6 At = Ewd),= 2011HFE 20152 10F:2E 14F7X|9] 441 A4S
& 25F2 Lz g2 FoliRic)

* 5—year weekly average(b\d F H+H)=(X1 + X2 + -+ + X25)/25

105 RES 135 147

1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
! 20154 o & :
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1

20144 X1 X2 X3 X4 X5
20134 X6 X7 X8 X9 X10
20124 X11 X12 X13 X14 X15
20114 X16 X17 X18 X19 X20
20104 X21 X22 X23 X24 X25

_________________________________________________________________________________________________________

(Table 2= 177] Al-T= E&E a5 W7 B dshs Ho] =0 glom, 7 = Cum, 5-year average,2} "Cum, 2016
Hlusl B 27kR] 9] =4 Alardgee] gk o] F7HA9] Bt 4larzdaeet vlw ) 7Fssiet "Cum, S5—year averagen=
At 5E(2011-20154) E<to] =77k /‘\lﬂ -

(Table 3)- A ZHaHol tigh Alndsko &2 2|t WEARS Al&sH| whotsh=d| &go| ot
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