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Abstract: [Objectives] Approximately 10 billion birds of 1 800 species migrate globally. From 1970 to 2020,
ecologica conservation efforts in North America and Europe have resulted in a significant increase in the
population of large migratory waterbirds and raptors, gradualy becoming the primary cause of bird strike
accidents and symptoms. Data from the US civil aviation sector indicate a significant correlation between the
average weight of birds and the frequency of accidents, with bird weight serving as a predictive indicator of
bird strike risk. [Methods] We conducted a comparative analysis of large waterbird population estimates
across China and East Asia from 2008 to 2020, and examined the population trends in China and the
underlying drivers of these ecological changes. Moreover, we compared the number and characteristics of
birdstrike accidents in civil aviation between China and the United States, using one-way ANOVA.. [Results]
From 2008 to 2020, the number of large overwintering waterfowls in six groups in East Asia increased from
650 000 to 1130 000, of which China experiencing an increase from 420 000 to 530 000 (Appendix 1). The
factors contributing to this increase include increased utilization of farmland by birds, strengthened bird
conservation efforts and the expansion of protected areas, as well as the prohibition of certain chemical
substances and the expansion of aguaculture. Over the past 30 years, the number of civil aviation takeoffs and
landings in the United States has increased by 1.1 times, leading to a 7.3-fold increase in bird strike incidents.
In China, there has been a 4.6-fold increase in civil aviation takeoffs and landings over the past 20 years,
resulting in a 14.3-fold increase in bird strike incidents and a 9.3-fold increase in accidents and incidents (Figs.
1, 2). Although the rate of bird strike incidents per ten thousand flights in China is lower than that in the
United States, the number of accidents and incidents is higher, attributed to measures such as bird strike
warnings and airport habitat management adopted in the United States (Figs. 1, 2, Table 1). [Conclusion]
China serves as crucia stopover and wintering grounds for large wintering waterbirds, with millions of
migratory birds pass through Chinese airspace annually. International trend analysis suggests that large birds,
such as waterbirds, may pose significant flight safety hazards during their migration and breeding seasons.
Therefore, China needs to conduct long-term bird monitoring, identify hotspots of bird activity and their
spatiotemporal variations, and continuously strengthen proactive prevention efforts. This will help to reduce
the reliance on traditional passive interventions, and minimizing the risk of bird strikes on aircraft.
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2% M 3B N % (Rolland et a. 2014, Burns et al.

2021), {H K ALK & FUA & I H0E KiE b A
(Rosenberg et a. 2019, Dolbeer 2020, Burns

etal. 2021). N, JEMSREENIN T 56%,
M 6200 /5 H EF% 9700 /1R (Rolland et al.
2014); H2JU* (Sarcogypscalvus, A Hy 3.6 ~
5.4k HEIGIN T 5 %, &%) 500 /3 R (Dolbeer
eta.2021).
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i, FHE LA 406 i (Dolbeer 2020). 2019
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Fig.2 Trendsin the number of bird strikeincidents
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B FETIIERK R AN 18.5%A 1.7%, Hil
FAEGER K R T S g KR (E
1, 2).

1990 = 2019 4F, 2 [ RATIEMTIE ALY
KWABARMTEL T, SififfRiEEK. K
H, RS CRAEIRT . TR R ED
BN FH AR S B, (E XS
LR K (Dolbeer 2020). %1% ik i gk
(1 3R CRADK MG E D, 5 EM =&
R EVCRH ZMER T, BFNE S-S
T PR S R IA L IRE, 2603 K&
JA S 25 B R B, IR T IRAF AR,
45 F B A5 K F T KT & FH A K
% (Dolbeer 2020).
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i, Sl FEERE RN M, Sl EN
36 ji; 2021 4F, MLHELLIR 978 /i, SilidiibAL
B 134488, FHEE R 335 2. 2021 4F
R PR B 2002 £E11) 4.6 1%, (B dr FpEm K
T 143 1%, HMLAEEHEKT 9.3 /5. B
WG HHE (FLs=28, P<0.001) FlZ
M AR SR (Fps=19, P<0.001) H2 5
LT, FEPE KRS58 35.000F8
58% (1, 2). 2009 FH & Bemifi AL
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2, BENO0.A70/E. 20194 36 [F 45 73 421K 1)
Bl F R R3.731, KENLE0E; KEF
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LG VO HIA KA HE, AT e
PR T A T A AT S B SR
23 HERMYHEHRIAGERRKET

Hh 56 R ] 1) B o SO AR % & R B TR
THEZETT, HOREHEZETT. 1990 & 2019 4,
FEA R SR 23 kR CasEEA
i), Hodr 53% K 4E7E 7~ 10 A (n=231457,
PR . 9 O 2 5 R BT AR sh A

P&, FAA Wildlife Strike Database, f&i#% FAA,
www.airporttech.tc.faagov) . 1 i 5 i J AiF 5
17 382 2 (5SS 7.5%), M 45% %k
AE8~11 H, EHNAMIENS R D,

HEEEEEL, o E RS S
B TR, (H A E AR . 20015
20194, HFE MG 4431 6594,
HA59% K AT ~ 107 1 FH g J A i
21921t (& &dHM116.9%), Hr60% k4
TEEHEZTT, BHEHEST (2T%/E4M5H) Ffk
7= (33%7E9RI10H) &

gil, FERMYHTEREEESR (B
FAZETD IRk GEHEZETD . P E ST EEZE
TR, & SO AR R AR
F, MEYEAYHERESES, HIRZ
BT, XA T4 S s EEEm

R1 ENHEK RS SEHFMIRRAMRESH R REA &

Tablel Number and proportion of bird strikeincidents and accidents & symptomsto civil aviation in the United
Sates and China by month

[H United States # [ China
19 F = F Bird strike 1 R AE % Bird strike 9 # ¥ {F Bird strike 19Tl R AE A% Bird strike
H {3 Month incidents accidents and symptoms incidents accidents and symptoms
RARE dikt RARE Akt RARE Akt RARE dikt
Frequency  Ratio (%) Frequency Ratio (%) Frequency  Ratio (%) Frequency Ratio (%)
1 7625 3 934 5 398 1 27 1
2 7257 3 866 5 431 1 65 3
3 11 146 5 1527 9 1122 4 157 7
4 16 498 7 1520 9 2788 9 334 15
5 22 652 10 1329 8 3383 11 254 12
6 18 969 8 1011 6 2141 7 84 4
7 28 961 13 1216 7 3488 11 112
8 32222 14 1624 9 4349 14 226 10
9 30973 13 1918 11 6 046 19 415 19
10 29 436 13 2305 13 4712 15 314 14
11 16 334 7 1964 11 2 066 7 146 7
12 9384 4 1168 7 735 58 3
Bt Tota 231457 100 17 382 100 31659 100 2192 100

B g FUas BT BB LIS S IX R AR S B . AN SV B 2 e s Sl U i RIS AT
W BB FENUIA RSN X R AL SR 28 R, SR AR 25k
Bird strike incidents: Aircraft damage, casualties or other conditions affecting safety occurred during aircraft operation or within the airport

activity area; Bird strike accidents and symptoms: Aircraft related events occurred during aircraft operation or within the airport activity area, and

corresponding economic |osses were incurred.
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K2 FERMSEHMARE K 5 A SRR LI MK S B RARITFR (1990 E 2019 £F)

Table2 Thetop five avian species groupswith the highest number of bird strikeincidentsto civil aviation in the

United States, along with corresponding bird strike accident and hazard recor ds (1990—2019)

By gt LASTE SR A
PyHFBE Species groups Bird strike incidents Bird strike accidents and symptoms
30 {F B ik 30 FEH b
Tota number for 30 Years Ratio (%) Tota number for 30 Years Ratio (%)

JERS % Anatidae 6183 5 2411 28
§f 8524 Falconiformes & Strigiformes 15363 12 1941 23
HoAth B 0287 .21 Other known groups 62438 50 1902 22
i Laridae 12 442 10 1580 18
5852 Columbidae 16 819 14 583 7
852 Charadriidae & Scolopacidae 11142 9 197 2
A Total 124 387 100 8614 100

Bl B4 5% AT B RHLAE R KA S il

The datain the table includes bird strike records for aircraft registered in the United States occurring in other countries.

FE . X2 AT AR S B E LR WA I 2%
A B K. RENT 4 KL
FLAE, BT ARER S, W 20 2AEK
FHLX . H D2 T 1 5 2821 M IR R 5
OO 2% 2020) , XA AE &2 - B4R AE
2SR RN Hk, A E SR
W2 ) SR, I E bR A4, ik S
B, JRLE OB KRR RS S L.
24 KEFFEEX R ITZERH MW
1990 % 2019 4F, EERAT%EE 7 591
Bilpe, HA6E S EYMUEEE (1100 FD
1 54% (Dolbeer 2020). X[ Efi{Y 804 i
M (2001 2 2017 ) 5 HRHR,
Wk 139 NMFR, A B IR E L 2R R AL
(#1500 f1 10%. XidBH, FEREE R
ST AHI SR, RS S
LML 30 R AT K SRS & HR fr it
W, FECS E R N, 40, 1990 & 2019
4, IN% K (Branta canadensis, 1A #E %) 2.4 ~
9.0kg) MI%CE M 110 7 R m#| 440 /i ., &
A5 1854 5; [FIHH, %5 (Pandion haliaetus,
PR 1.4~20kg) FEIGINERT 2 /5%,
53] 50 25 A, BH GRS T E A B REA

/& 10 3% 40 Z 2 (3% 3, Dolbeer 2020).

TEXRE IR, SRR ER S ER
FEE I FFEFR (Richard et al. 2021). 1990 &
2020 4E[H], FECEEESHHEAKERZT 33
S, PR ER S S R A TR AR AR
SRIAEME (R =0.82, P<0.01), &%fkE
BFHE N 100 g, SFEURAE R AT REVE LG N 1.22%

(Dolbeer 2020) .

KEK G AR SRS o SR .
103 B, XN 9 o S MO AE % o 2 B 70%,
Hop MR b m (28%, £ 2) , &G
SR EEEMM 5 500 7 HBEK % 9 000 T H
(Dolbeer 2020) . fHLLZ T, FE 2001 % 2017
FEMANCSR 20 374 S H4 & 139 MY
X, FHMLAEN 632, X 50 A BAY D
S, W 30 Ags, Hih, NTHUKHIR
(Columba livia domestica) S5 12 ik L 1iE
fiE, BPAEERSH 38 2, KYAMEE &Y
55% (% W% 2022) . HT&RES IR HE
AL, FEHYRN E B T AT A AE R PR

b L L S € O L DY) S
ERRNTS S BRI, SRR EES
i fa R R B I BT Fe b . AR, A G
TR S YR, ATREREE BIEA RS
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R 3 1990 E 2018 FAbLR KA S o YA EIFERAZ 1L
Table3 Population changes of bird species struck by civil aviation in north America from 1990 to 2018

- s 1990 % 2018 “EM ¥
. 1990 4EAHRERC L 2018 4F AL It : Ui
Yk YRR S T R A (%)
. . Population in 1990 Populationin 2018 .
Species Number of species (ind) (ind) Population growth rate
(1990—2018)
JEZJE)E Anser 4 8685 000 24509 000 182.2
HEHEJE Phasianus 3 21949 000 24108 000 9.8
Jfi# Falconiformes & Strigiformes 11 12 473 000 22299 000 78.8
TS5 /& Anas 3 8162 000 13 132 000 60.9
3345 24 145 445 J& Phalacrocor ax 1 460 000 2 259 000 391.1
FEHEF5HE JE Pelecanus 3 181 000 1044 000 476.8
K% Laridae 5 2099 000 761 000 -63.7
9K R Gavia 1 548 000 698 000 274
#92% Gruidae 1 473000 609 000 28.8
#2K#JE Ciconia 1 196 000 248 000 26.5
8524 Podicedidae 1 101 000 137 000 35.6
#;2% Ardeidae 1 74 000 96 000 29.7
KHIGI KGR Cygnus 1 16 000 56 000 250.0
Mt Total 36 55 417 000 89 956 000 62.3

¥#% 51 & Dolbeer 2020, The data are from Dolbeer 2020.

Bl MRESEPHEMCR, PE R LT
PR, IS N R SRR B, i
XU A i SR . BEAh, DA XU
PR T RATEIECA, R AE R 1 & e 24t
A IS

3 ZwERHE

BT S R, RIS A
HE SRR AR bR, R BUK S AR
RS E S TS ) R,
R 70%. SR, PR e i
RAE, N 10%, &7 N EEN S
e, DUEE R s RS R e A i
G

TEAEROR AL /K & R & B R 8 n i) 1
5t K, 2008 %2 2020 A3 E A1 AR MR Rk 44 K
SRR, bEE R E A S SR E
TR, KRR AR IR n] e Rr K.
Kk, WHETFEH KA EEN, g PA
B ERAT A BN BRI, R SR B 3 R

DX S HL 2 AR s TR, N ARSI N
TR T A N BBy, Pt o KU
BLHEWS,  HORPRIZ R . Bhsh,
ISR EER AR, A& AL SR 1 R Ih 256
K B &y oy B P dR 4t B 2 B AR

Z % X W

Ao P R, Wang X, Meng F J, et a. 2020. Migration routes and
conservation status of the Whooper Swan Cygnus cygnus in East
Asia. Wildfowl, (Specia Issue 6): 43-72.

Ao P R, Wang X, Solovyeva D, et al. 2021. Rapid decline of the
geographicaly restricted and globally threatened Eastern
Palearctic Lesser White-fronted Goose Anser erythropus.
Wildfowl, (Special Issue 6): 206-243.

Australian Transport Safety Bureau. 2017. Australian aviation
wildlife strike statistics: 2006-2015. [AR-2016-063]. https://www.
atsh.gov.au/sites/default/filesymedia/5772313/ar_2016-063_final.
pdf.

Burns F, Eaton M A, Burfield | J, et a. 2021. Abundance decline in

the avifauna of the European Union reveals cross-continental



* 198 -

242 & Chinese Journal of Zoology 60 &

similarities in biodiversity change. Ecology and Evolution,
11(23): 16647—-16660.

Cai J,Bao H, Zuo H F, et a. 2019. Safety evaluation of airworthiness
requirement of bird-strike on aeroplane. Engineering Failure
Analysis, 102: 407-416.

Callaghan C T, Nakagawa S, Cornwell W K. 2021. Global abundance
estimates for 9,700 bird species. Proceedings of the National
Academy of Sciences of the United States of America, 118(21):
€2023170118.

Cao L, Barter M, Lei G 2008. New Anatidae population estimates for
eastern China: Implications for current flyway estimates.
Biological Conservation, 141(9): 2301-2309.

Cao L, Deng X Q, Meng F J, et a. 2020. Defining flyways,
discerning population trends and assessing conservation
challenges of key Far East Asian Anatidee species. an
introduction. Wildfow!, (Specia Issue 6): 1-12.

Chen Y W, Yu Y T, Meng F J, et a. 2021. Migration routes,
population status and important sites used by the globally
threatened Black-faced Spoonbill (Platalea minor): a synthesis
of surveys and tracking studies. Avian Research, 12: 74.

Cheng C Y, Liu J J, Ma Z J. 2022. Effects of aquaculture on the
maintenance of waterbird populations. Conservation Biology,
36(5): €13913.

Damba |, Fang L, Yi K P, et al. 2021. Flyway structure, breeding,
migration and wintering distributions of the globally threatened
Swan Goose Anser cygnoides in East Asia. Wildfowl, (Specia
Issue 6): 97-123.

Dekker A, van Gasteren H, Bouten W, et a. 2008. The European
Space Agency's FlySafe project, looking at the bird strike
problem from another perspective // Internationa Bird Strike
Committee. Proceedings of the Internationa Bird Strike

Committee Meeting, Brasilia, 1-16.

Delany S, Scott D, Helmink A. 2006. Waterbird Population Estimates.

4th ed. Wageningen: Wetlands International .

Deng X Q, Zhao Q S, Solovyeva D, et a. 2020. Contrasting trends in
two East Asian populations of the Greater White-fronted Goose
Anser albifrons. Wildfowl, (Specia Issue 6): 181-205.

Deng X Q, Zhao Q S, Zhang J J, et a. 2021. Contrasting habitat use

and conservation status of Chinese-wintering and other Eurasian

Greater White-fronted Goose (Anser albifrons) populations.
Avian Research, 12(1): 71.

Dolbeer R A. 2020. Population increases of large birds in North
America pose challenges for aviation safety. Human-Wildlife
Interactions, 14(3): 345-357.

Dolbeer R A, Begier M J, Miller PR, et a. 2021. Wildlife Strikes to
Civil Aircraft in the United States, 1990-2019. [2024-05-10].
[EB/OL]. https://rosap.ntl.bts.gov/view/dot/58293/dot_58293
DSL.pdf.

European Parliament and of the Council. Regulation (EU) No
376/2014. (2014-04-03). [2024-05-10]. [EB/OL]. http://data
europa.eu/eli/reg/ 2014/376/oj/eng.

Fang L, Zhang J J, Zhao Q S, et a. 2020. Two distinct flyways with
different population trends of Bewick’s Swan Cygnus columbianus
bewickii in East Asia. Wildfowl, (Specia Issue 6): 13-42.

International Civil Aviation Organization (ICAO). 2017. 2008-2015
Wildlife Strikes Analyses (IBIS). [2024-05-10]. [EB/OL].
https://skybrary.aero/ sites/default/files/bookshelf/4069.pdf.

Li C, Zhao Q S, Solovyeva D, et a. 2020. Population trends and
migration routes of the East Asian Bean Goose Anser fabalis
middendorffii and A. f. serrirostris. Wildfowl, (Specia Issue 6):
124-156.

Meng F J, Chen L D, Zhang B X, et a. 2020. The migratory Mute
Swan Cygnus olor population in East Asia. Wildfowl, (Specia
Issue 6): 73-96.

Metz |, Ellerbroek J, Mihlhausen T, et a. 2020. The Bird Strike
Challenge. Aerospace, 7(3): 26.

Mundkur T, Langendoen T. 2022. Report on the conservation status
of migratory waterbirds of the east Asian-Austraasian flyway.
First Edition // Wetlands International. Report to the East Asian-
Austrdlasian Flyway Partnership. [2024-05-10]. [EB/OL]. https://
www.wetlands. org/eaaf-conservation-status-review1.

Rolland J, Jiguet F, Jensson K A, et a. 2014. Settling down of
seasonal migrants promotes bird diversification. Proceedings of
the Royal Society B: Biologica Sciences, 281(1784): 20140473.

Rosenberg K V, Dokter A M, Blancher P J, et a. 2019. Decline of the
North American avifauna Science, 366(6461): 120-124.

Sawa Y, Tamura C, lkeuchi T, et al. 2020. Migration routes and

population status of the Brent Goose Branta bernicla



2 3] T S SN TS E Sl

TN s Sl B T AR

+ 199 -

nigricans wintering in East Asia. Wildfowl, (Special Issue 6):
244-266.

Shi HQ, LiuNF, Cao L, et a. 2008. Status of the East Asian
population of the Dalmatian Pelican Pelecanus crispus: the need
for urgent conservation action. Bird Conservation International,
18(2): 181-193.

XuW H, Pimm SL, DuA, et a. 2019. Transforming protected area
management in China. Trends in Ecology & Evolution, 34(9):
762-766.

Yan M, Yi K P, Zhang J J, et a. 2021. Flyway connectivity and
population status of the Greylag Goose Anser anser in East Asia.
Wildfowl, (Special Issue 6): 157-180.

Zhang B X, Wang X, Meng F J, et al. 2020. Contrasting changes in
abundance of Falcated Duck Mareca falcata wintering in the
Yangtze River floodplain and on the eastern coast of China
Wildfowl, (Special Issue 6): 267-292.

Zhang J J, Li X H, Batbayar N, et a. 2023. Exploring potential
reasons for the increase in the East Asian Greylag GooseAnser
anserpopulation by assessing habitat use and use of protected
areas. Bird Conservation International, 33: €22.

B4, FUE, B L. 2021, TRV BRI “RIFR”
of B ST A e FO R M R L o I R B B T, 36(4):
436-447.

FAFILL. 2016. 11176 R B R B A AR A 0 5T
MRl R 20 L 24416 3, 13-16.

N5 H i, 2021, %77 1% (Ciconia boyciana) 435 i AR EE 4
v TSR S PR . IR A SR R
L2718 3, 21-24.

FIVRER, IKZEF, FREE. 2022 A R R IEF O S B
MR FT. WALML, (9): 30-32.

AR, kR, BT, %5, 2018, A [E KRR AT R
Zmr—5T 54 6 ISR, HARTIRYR, 33(8):
1427-1438.

WG, SRR, Rk, S 2022, LRI ATAT RMEE
B MRS, 3, 57(6): 821-835.

F IR, 2005, PIE RAT AL d G br SIS dig v
JE A R ZR L 24 103, 7-12.

Be Pt 4 Mol B B, B 7 LR R RS R R G SRR AP X A EL R
2021,  CORRSLRAE R AT) . U

O, AR E, FEE, S 2019, S G E TG IR, G
FHY, 21(22): 132-134.

TEER. 2021 KITH RIS 10 FoK SRR AT . S
o RS AR R S L 22 A 18 5, 30-36.

HES, BKASRE, BEW, %2020 FEBLAEYE

SRR AT . O AR

. MR AL

(Platalea leucorodia) {1437

2% 47(6): 21-28.



60 &

Y2 & Chinese Journal of Zoology

200 -

sor10ads SIY) UI PA1INO00 Sey SIS PIIq Jey) sajedrpur X ‘o[qess st uonendod piiq oy ey seyeorpur — Sururoap st suonerndod pirq Jo roquinu Y

yerp) sejeotpur 1 ‘osu1 oy uo st suonendod pIiq JO JOqUINU SY} Jey) SSJEOIPUT | TeWUBAJ\ PUB WEUIOTA Ul JOQUINU SULIS)UIMISAO 3Y) SOPN[OUI YIIYM ‘ONJeA SIY) Uey) SSI] ST BUIYD) UL JOQUINU [BNJOR YT, 4

HERTNERY

WA X AR T — R TEREE T T SR T TR T | CER YR B R S R ok ERA B EREE R -

0168C1 1

1 (Tzoz 'Te 1o mspunn) 00§ €

b (TzoT Te e mpunny 0L 91

A T (T20T Te 19 IMPUnA) 000 €1
1 (T20T 'Te 10 Jjpuny) 005 L

— (120T @W&EE) 001 €

1 (0Z0Z B2 UBX) 000 0€

T (0T0Z Te 3 0V) 000 89

1 (0202 T2 39 Sua@) 005 SLE

1 (0T0T e IT) 00§ 01€

A 1 (020 T2 IT) 00T 1t
A 1 (020T "2 30 BqQUEQ) 00% +S
1 (0z0z Tew Sued) 000 SOT

1 (020T T2 OV) 000 8S

(020T T 12 SWN) 000 1

1 (120T 1832 USYD) 006 +

009 8%9

(800C Te 10 Auep@) 059 ¢
(800T T2 32 Aujp@) 00T 01
(800 T2 2 Auejpd@) 00S 81
(8007 'Te 1 Aueled@) 00S 9
(800 'Te 32 Auep@) 00T €
(800T T8 39 08D) 000 €1
(800T ‘T8 19 08)) 000 1T
(800T T2 12 08D) 000 €1

(800Z T2 12 08D) 000 061
(800 T& 32 08D) 000 8L
(800 T8 32 08D) 000 011
(800 Te 12 08D) 000 6€
(800C Te 12 0€D) 000 1
(1202 T8 32 USYD) 000 T

09¢€ 1€S

T (TT0T 'Te 19 MPUnN) 08¢
1 (220t Te ¥ mpunjy) 000 1
d (TT0T Te 10 mypunn) 000 €1
T (T20T 'Te 12 IYpuniA) 000 1
— (120 WETE) 001 €

1 (0T0T TER WRX) 000 0€

1 (0T0T B OV) 0099

1 (0202 T8 % Sue@) 000 8

1 (020 e R FT) 000 67T

— (0T0T TeR I'T) 001 ¥T

1 (020t 18 30 BqQUEQ) 00¥ +S
T (0z0T T30 Sued) 000 $9

1 (020T e OV) 00¥ ¥T
(020T Te 32 SUSN) 00F

1 (120T 1812 USYD) 0TT ¥

011 ¢t

(800C T8 10 Aue[a@) 000 I
(800T T2 12 Auejo@) 09t 1
(800 T30 Aue[2d) 005 81
(800 'Te 10 Auepd) 000 €
(800€ 'T& 10 Auepd) 00T €
(800C ‘T8 19 08D) 000 €1
(800 ‘T8 19 08D) 000 1T
(800T T2 12 08D) 000 €€

(8002 1212 08D) 000 0ST
(800Z T2 12 08D) 000 8L
(800Z T2 12 08D) 000 18

(800T Te 12 08D) 006 S
(800C 1812 08D) 0€£8
(1207 Te 12 UaYD) 00L 1

S8
I'v
9°¢
9°¢
89
6T
1'c
8T
(43
(43
e
8¢S
!
801
(4!
Sl
oS
6T
S'It

oL 5

stsuouodvl "D S 61
pyovuous °D tyNcH 81

SN4S SNAD SHN7 L1

ordia suo3nuy Y E 91
Snup.12309n2] SNup2300M7 I S1
425UD 'Y BN 1

sndoayidiz "y @ E\ €1
suodfiqiv y Mg Tl
SLUS0AL10S f Y Y E BT, 11
nffaopusppru syvqof Y HYE 01
soprouddo sosuy P&t 6
SnupIqQUIN|0d D BENY N[/ 8
SNUSA> D PENCY L

4010 SNU3A) PN E WYk 9

doutu J FHBH S
pipooona] vavld FHHE v
puviodoq D I LY €

D.31U DIUOIL) G T

sndspo snuvoapad sk ki S |

A 1 (1207 &) 00007 (120T L&) 00001 1 (1207 &) 005 61 (120T &S &) 000 L
d (120T MHE) 00€9  (800T Te ¥ Auepd) 000 € d (120T BHE) 0009  (800T T2 Aueppd) 000 €
A (TTOT ‘Te 10 IOPUNN) 0ST 0T (800T Te 10 Auee) 00S 01 L (2207 HWE) 0001 (910 =Tk €LY
(TTOT "I 32 I[PUn) 09 (800 T2 1US) 0 (TTOT "I 32 I[PUny) 09 (800T T3 1S) 0§
oy prg 020¢C 800C 020T 800C
B (pur) eisy 3seq ur vonendod EXEH b AR 3 (pup) eury) ur voendod SULIIUIM B XE % T th

LEIETY
G #Y

$0102dS il

0207 03 8007 WO} BISY )SeT pPuU® vUIY)) UI SPAIQId)esm d3ae] Jo s31dds g1 Jo spuaxy uonyendog | xipuaddy
A XY Sk G AR S e (] o B e R ek 6 = 0T0T =ty 800T T 3k fy



