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MRTH-o. ZHEHERM OB LD bDELEE
Z b, BT 50 R EOREHE N DL, BEITS
7pBOnb Livivn, F£7z, it RE/NEAEN B
L7cizd, FEBROKEFE O L1322 > TnD. T
A 3.2%, @RE 2. 7%, KF4E
2.2%, FHEDSLBLT% THY (F5), thoBmEICs
Fo7rr— MRAESEUTORR L 2D (&K LED
W 2014), FEIZFFRAEL EOFAEOKREE B2
EDoyIn o To. RN M E DML E T D E R R B 2 <
(65.3%), WUWTIER (18.4%), #EH (5.9%), &k
(5.4%), M (5.1%) &7eh (F6), HEIEHRLIS
WED AL (34.8%) O HZFMESNTND Z &N
A2 Lo, MRIE, BRER TIEEN OBE T
Me— 10 2B LTEY, KEELLEVAZS D
L0015 RDT-OITE AN LD REEN L oo
ToATREMED 8 D

/A 10. 3%,



(k=
QEMEA~DREEH
SREIERGT 1D 5 B2 2~ 3EBHEBHZ< (48.9%),
WANTLREILLTF (28.2%), 4~ 98] (16.1%), 10 [ALL
E(6.9%) &ipode (RT). LEMD S HEVEZE
HIETRI 2 SKEHE DS T0%Lh &7 0, Bl KE#E
W&o TR TWEIERGITIC > TN bH B2 B
. Fio, KREEESEZ D Z ET, BETITRbR
DAR Y MAA FOREE L Wo T2 REHF IO 1
ROWA, REF ST DBRERE ORI LT DR
MR H 5.

AR - AR - RsRnfE - B A

CEMEMIRZA

KFEFEDEEOEE L LTREIZEES Z Lix, #
BHINCRAD LHE - BEAFT PR bE (2374 1), &’
WTL 7 Vx—v a3y (2229 R), FEORTE (1982 &),
A - BFZE (1458 #) Lotz (368). LavL, KE
EN VIR ERTZTITERT 2L, L2 Ux—
varPikbm< (39.4%), WWTHE - BEHE
(35.1%), FEDRAF (21.9%), A - WTFE (3.6%) &
otz (£R9). BMREEEERR S L TR 2 REE
WREATIISE (BPAF1E> 2016) & RIERICHEIMEMIC B o 72
2, YRTEREENLOREZENLZ RZTbh, &6
WGERIHAFEE SN TWD Z e b, KEEDEES L

>3

3. R
M B8 (96) Vr—& AL LTRELTNS L0 5 WTRERIEE T
E:l 307 39.1%
= 479 60.9% X P00,
&t 786 100.0%
=4, FK
N & (%) @ TTIEEVH] OIRZA
2008 LLF 288 36.7% ) )
304t ~404% 424 54.1% TYEEUHIZONTE B INEWV D RIWIZHONT
504t Ll E 72 9.2% o o o s
&5t 784 100.0% 1%, 25.1%28 T THEFX],48. 0% Thfx | L&z (&
5. B 10), AFEIICREZ ICHHRE 522 &0 9 SETH%ED
N 25 (%) . 1 . w8 -
N 81 T fEa (BANEA 2016) &R LIz, Hi7z, THew) &5
PEE 25 3.2% ZIREFTDTN 14T, TETHHR] LB RTK
=R E 21 2.7%
RFE 17 2.2% EF I otz (32 11).
FAELS 641 81.7%
&&t 785 100.0%
6. FiFih O TITVEEVHI ICHT2RMOEE
N & (%) . .
R Tad A TR HEHS TOREH L 69. 1% THY (&
B 40 5.1% R . . P .
%i 42 5 4% 10), =Y EE U HITHT D58 TN T &2
PN 511 65.3% R . N o . o
i1 26 5 on HOMERS72 Lo, B (6.0%) LiEm (4.8%)
Sat 783 100.0% M EOKREZZONTIE, =V EELHEMERNPST
=7. XEME o LEZ T RBEE DT NS -7 (F£12). Zhix, B
N & (%
1EIT 221 28.2% WCIFAFENAER L TWARWI E, EEICIIATENHE Y
2~3[E 384 48.9%
4~9[q] 126 16.1% ERLTWRWI & (EANED 2016) BB LTWD &
10[ELLE 54 6.9% X
&5t 785 100.0% HABND.
=8. BYENDIRZ A
NE {5z LoyI—3ar BEORE AE-HE HE-REHE
1 320 180 37 290
2 198 200 140 290
3 87 256 281 138
4 181 150 328 68
it (=) 2229 1982 1458 2374

XKIzfZL, REIFIIZ4R, 260%E3m, 3U%E2m, 41 mELTHEEL:.



I & RF O & 2 B EROBGE — B AERT 2B (=Y Ex W) 2t E LT—

®9. BYEDIRZ A

N EE& (%)
LoJyT—ay 299 39.4%
BORE 166 21.9%
RE-TE 27 3.6%
BE-REHRE 266 35.1%
&t 758 100.0%
=10. [TVEEVHIDIEZA

N & (%)
ETHIFE 197 25.1%
= 376 48.0%
EL5THEN 210 26.8%
LN 1 0.1%
ETHBEN 0 0.0%
&5t 784 100.0%

F. TVEELHIQORMDEE

N & (%)
#oTLV= 542 69.1%
EL5THEN 29 3.7%
fMoih ot 213 27.2%
&Et 784 100.0%

F12. [TVEEVHIORHMOEE—FEith

EES A £ ER A it
0TS 9 6% 17 3% 25 46 3 T20h 18 3% B9 0%
AL 9 n0n 19 B9 15 T0% 103 484v 21 1l 3 3Tk
aif M0 1864 3 4By 40 53 491 663 45 60% 750 10004

3) MERERI-RKEEL RGN o REEDLE

R B DOFHEICIBN T, fEdiR A R 7= kEE 1
32.1% & 720, fRDME R TWRWRREED ST RN Z
EBHLNE ST (F13). O XD RkiRIcoT
i L LT, RKEEOENOWERMNIEZ LD, &
FENXEMBEEIZE E 2D o120, RS A R0 E 5 )
ICRET DAREMERS B R b D 1o, A% EMICEIRE
1R T B IIZRAN ORI 2 B BT A LERH L7245
7.

F7o, LD XD IR RYEOREE BB A R I D),
R A B2 = & TV BT o HITBT 5 AE s
WRMELZONEHOENMNITH70, LT TR X
VOB AR D.

ORkBEEOBMUENRRERERNESNEEESR
T dh.
FERREWE~OKREEL, =T HIHT 5
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MDA ONTIL, MESNRZ B2h ) (IZBW TR
RAITEER ST (15, 18, 21), Zh b OBIEIME
MR A T2 E D INTITRE L T RN Z ERH LN E
LinL, MR & MRS A Rz 220V T,
RN A R KRR 1L 20 RELTF A& B %< (34.6%),
HUNT 30 fR~ 40 1% (32.6%), 50 fRLLE (23.1%) &
7Y, FrREND I LIERRE R <D LS A
RS, TEWRE~OREESEY & T 7727
[ZDWTIE, KRREIEEEDZE < 72 513 EFRBURE R 72 kR
FEREIML, 1 FERICIB T 5B R~ KEEZEAS 10 [H
PAEDREFIZBWTIL, MR E RIREE D513 %
{leotz. Fiz, WEESREHM, BWREOEXFIZON
TIE, WIRHMED 5 LLEIZZR D KO ITHAEHT 22 L8 T
TR oToled, MEDOKHRNLERI LI (K16, 17,
19). BEARBD R Y DI —ITIEE 220, [k
¥ & TRSARE LI 1220 T, AN L VR
Wz RoMmich otz il & TEsca Rz

o7,



PrOER3E - MARSERD - AR A - RsURnfE - BI A

WZOWTHE, dBFEN T YT IRHEVAERLT
WRWVERF B OREF 1T bIRWVERE R LR, —
Fexy R UADER L T ARWILEES DS O3k
FiIkbEWMEZ R L. [@ROEL ) & TF
Wa R7=hy) 122oWnW i, AAROEREN ZKFEL L
THIT TV LRI LOHE - BRIEAEZHEB L T
WARREEL, V2 V=g 2ERL T RESE
I 0 bR E RDBEEICH T2, FERND, FERO
SKEFREEE A S REE, FEORFRS LOHE -
BREEHE & B L T 2 R EE ARSI B & = {8
BZH D Z ERgahoTe.

LL, SBITHERE TR L ORAERE O KEE KR E
B biposkElE, v Uz —Ta v EBEELTHDK
REFICHZITANDIND K O IR & BB VRS
L7cE D fAEITRD ZERRETHLEEZXBND
ZHICRT AR E LT, SRR ONFIE SN 7 A
RXF Y —bWVo MY EARET NS, 20X 5 7RI
DI, L7 ) — g A ERT S kEE T LRI
BICBINT 22 N T&E D, E, BETHEIND
ARy NIRRT TH D 2 ENBOD, FikENOK
RENZ YR TITRFBIEUCT 252 LT, ERER
DR FEOKE THHMNAE RTH b, FRHNZE)
WICBET DA FSZ EbAREE 0D, 61T, kK
FORMEICEDETLUVRNCFENE L, BRIk
FIZH > TUELWEHESE Z U LWAE ZBEIZT 5
ZET, FORMICE U E I oNAET T
72, REEDEAEBYOE ORI EIZONTHELSE

2D RUWHESICH 2D DTIERWES 9 D

—J5, MRlE =BT HORZFTITONTIE, [
B A LT B W URBERELIEEA S (K 14,
20), BYMEDHPLMEL Y bIFERRE R TS LS 2
&, TV EEUH DA E OREE I EMBNE R TN D
WS ZERH LM E ST AT TIE, THEMEIX
B AEEIC )T D B A e X 0 @ ENC S B 2
& (Zhang et al.2014) ), [ 2WATHMICK L THE
(7eREE 2 & D NIFE, BABMORESEIH R S A%
FANRLTWEICH D Z & (Andersone and 0zolins
2004 ; Kaczensky et al. 2004) | 23457 > T\ 5. AHF
RTHOLNERITAE L IZE &L, BEPOLZYE
B A DA E TOREE I RTINS kg
REREZ OND. EREEFE 2, S%ITKREE OB
W3 B BRI RIS L2 IV AEA AT D 2 & b EE
EEBEZLND. ThIXT LK E LT, HEHMIC
LI 2 70 SRR & RIS LT BB O BB AR 4
HEL VS RUMNER R ERRT bR G, £ oBIE
DI/NREONETEE LTBY, ABEREOZOREING
a7 9 2 ERRERONBRTH D (L ~BE
2004) 2%, BINEERF TIXH AT OBIRACHIHS,
TR Rk 2 IRIEBMTOR TV D, BIRE & K7
PEEE LTI O LD R 2BYR L O THLRIT S Z
LT, 2L ORRFICHEHYMREICHELZFF>TH 5
DI ENTE, BABMORBIZORN D EEZEZLND.
Fiz, BT E 3B 2 RE L EE R AT B
BT D L X VRTHL0vE LinZeu.

F13. FEFRER =M (BRERRRER)

R
EE5THEN
BTLVEL

it

N El& (%)
107 32.1%
8 2.4%
218 65.5%
333 100.0%




F14. RERRE R AR FRERARERER)

DYl & RF OB K 2 MRS ENROBGE —FBICAERT 2 AR (=Y e® ) 2L LT—

= ERRAN &5

B 53 42.7% 71 57.3% 124 100.0%
S 54 26.9% 147 73.1% 201 100.0%
&5t 107 32.9% 218 67.1% 325  100.0%
p=0.0046 & VIR 5 (L FEH SN =,
F15. BESIRER-H—FR (BRIREER)

Bi- EAdRAR &3
208 LLTF 36 34.6% 68 65.4% 104  100.0%
3048~ 401t 63 32.6% 130 67.4% 193 100.0%
504t LLE 6 23.1% 20 76.9% 26 100.0%
&5t 105 32.5% 218 67.5% 323 100.0%
p=0.5310 & YIBEE(R R (L FEH SN AL A o=
16, BHRERA—BEERIRFER)

Ri- ERdEAR &&
INEHE 12 36.4% 21 63.6% 33 100.0%
g 3 60.0% 2 40.0% 5  100.0%
BRAE 1 50.0% 1 50.0% 2 100.0%
REE 6 54 5% 5 45.5% 11 100.0%
AL 85 31.1% 188 68.9% 273 100.0%
&5t 107 33.0% 217 67.0% 324 100.0%
HFEDREIZLY, BFTHSIRILT-.
=17, BERER A B (BRRIRRER)

- ERdEAR &3

SRS 24 33.3% 48 66.7% 72 100.0%
eI 2 12.5% 14 87.5% 16 100.0%
it 7 41.2% 10 58.8% 17 100.0%
ER 65 31.7% 140 68.3% 205  100.0%
PEL)S 9 64.3% 5 35.7% 14 100.0%
&5t 107 33.0% 217 67.0% 324 100.0%
HFEDREIZLY, TSR
#*18. fRERIRERI-H—EWE~ QKB R (FRERIREER)

R BETLEN &3
1EUT 28 29.5% 67 70.5% 95  100.0%
2~3[A] 44 29.7% 104 70.3% 148 100.0%
4~9[q] 24 40.0% 36 60.0% 60  100.0%
10[ELLE 11 52.4% 10 47.6% 21 100.0%
=11 107 33.0% 217 67.0% 324 100.0%
p=0.1048 &Y IRER 5t (L FEEN SN A o=
#19. FEGIRERI-I—EYMEDIEZ F (FEEREER)

B RTuLvgLy A&
Lo)I—iav 33 26.6% 91 73.4% 124 100.0%
BORE 28 41.2% 40 58.8% 68  100.0%
HE-HE 3 23.1% 10 76.9% 13 100.0%
BE-BERE 38 35.2% 70 64.8% 108 100.0%
a5t 102 32.6% 211 67.4% 313 100.0%
HFEDESICKY, BITHISMRI L.
%£20. REREREN—TIVEEVHIDIRZH BHRREER)

Rz EAqEAR &&
ETHFE 40 46.5% 46 53.5% 86  100.0%
& 52 30.1% 121 69.9% 173 100.0%
ELLTHALY 15 23.1% 50 76.9% 65 100.0%
a&t 107 33.0% 217 67.0% 324 100.0%
p=0.0016 kY IRE(R (L FEE SN T
F21. BEREREN—TIVEEVH QRO A E BRREER)

R RTuLvgy &5
o TLM= 76 33.6% 150 66.4% 226 100.0%
b IYAY ey 27 30.7% 61 69.3% 88 100.0%
&5t 103 32.8% 211 67.2% 314 100.0%

p=0.7146 &KV IR R (S FEEN SN D o=
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PrOERE - MARSERD - BEHARA - RRURDAE - 01

ORHRREREMNESHTIVEEVHICEHT 508
DEELREEHOEEVICELNHLON
) TYVEEVHICET MEOEE
[ EE L HRHEIATAORIMARZ: ETHR6N
HZEEMoTHNDD] EWVIFIVICONT, fiR#K
R RRFICB O T 79. 4% 58 T/ L7200, 18.7%
W TS TWD ] LB X, B E R TV REE
RN TIE84.1%25 TEH 7w, 14.2%25 Th> TV
D] LBz (£22, 23). ARAETHEITHE (K

2016) & RIEEIC, =V EF L HOFEEICHT BEBOIK
INRHLME ST F, YR TOBENZ )

B 72 DI AEE TEE AT HOBOREMEL LTV D
TLEERHSTNDD] &V RIWICHOWT, fifldiik 4 R
T KRNI TIL 83. 2% 23 [FN S 7200 |, 14. 0% A3 [ Hn -
TWD ] L&, MRERE R TOZRVRREFICBW T
88.8% 2% [E1H 72\, 9.8%0 [HI-oTWD) L& x7T
(£26, 27). Zhb 2 >OMBUIZOWT, KA L7
KEEOH D THoTND ] LEXTEIGR @M1,
MR & R 727 ICB W ORI REUIER =9, A
MROFMIGEITR b einoTe (28, 30).

=0, =2 HITBEL THREKREITERLE
T, EECEME DL DIDIARPBEI S, AR B
WILIND EZDOMEITERTERLR->TLEIZ R
o TNBD] VAV ONTIE, MR E ALz %k
REICBNTLAT. T%H TH1-TWD ], 44.9%03 [51
BV EEZ, RERE R TWRVSREE ISR VLT
63.6%2% THIB 720N, 32.5%0 TH->TWnWb | L& %
7z (324, 25). WH L b 2 BHITHART Mo Tn
L) LERATREREL Lol
R Z 720 ICB W R RBIIER S, figa
W% RLI=RRE O H N Z OREEZ > TN e Z EARH S
MEdeolz (F29). Mo TWD | LERTK

Z OREIZ W T,

Li~L,

UN

FENDIX, TUEFBMHELZBEL TH-> T W) jE
Wohol=. DI, RO EPFEFR ORI
LD LD LIRS TER0D, fRFRKERE D EFk D
AICEELT-L LIz bBE2 L.

LL722s s, AR OMFRGER E % O A Cid 3 i
LI ULEBZENR O, BAEMIZ B4 & Fnikos A«
AR > TWRWE W) RTERFE L, fRDURERTE D %)
RIFFAEATE edode. I, MR E R REEIC
BT, 3MRT bR LEZTORERD 4. 2%
IZbH7220 (F31), MHRE R TV THNEEZRA TH
fRLTWD DT TIERL, SMIRTEET TV
MREBEZOND. RS E LD IROCT D012, 4
BRITIEHAM DT A L ROREAER EX Y —FOm Lz
HMHMERHDHTES D . EHROT A 1L, 725H<<
XEEE DR LTHREML, — B LT Tond &
IATAINRER, ARHLREEZBET LI LNEHEET
HDRE2014). UL, 2O LI fERIC/R -T2,
ABFFE CRRE LT fiRai O LR G EHOE, R L L
DEEEIHE L TR 720t L. F7z,
EJE O REE D b IRDMR A R TV ol 2 &0,
FORESRBEORKE S bEE LMz 1ET 2
VERDDEEZEZ NS,

FRFIR OFRENEIX, HIEE > TEME R TND L
RSO TWIEICH D Z ENEETHD (KRH 2014).
Linl, =Y EEUVHIIEATHETH Y, HETIIHREL
DFTERENTND I, AU CIIMHR % Boriib
BONORICHRE L. T, KEHEDMEHREOT
TEEBRL TO o To RN S D, T D &5 2k
TERINDIEWIZBNTIE, BEOPTYH R D
WOVERDETFT I L O 2 Wi & 17785 2 &
RIEGET & O MR SGE S, AR E O %0
AR TE D00 LR,

=]

=]

T

#22. [TVEELH JICETHHBDOHRD FRERRER-KEH)

N & (%)
HoTLNS 20 18.7%
ELLTHEL 2 1.9%
FNSELY 85 79.4%
&Et 107 100.0%
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I & RF O & 2 B EROBGE — B AERT 2B (=Y Ex W) 2t E LT—

#23. [TVEEHICETAAMEBDOEED FBEHFEZR TULVELERES)

N EE (%)

HMoTLVS 96 14.2%

EL5THEN 11 1.6%

FNSELY 567 84.1%

&Et 674 100.0%

F24. [ TVEELHIICEATE2MBOERQ FRGRER-KEHE)

N & (%)

HoTLS 51 47.7%

ELLTHEL 8 7.5%

FNSELY 48 44.9%

&5t 107 100.0%

Fz25. [TYEEVHIICEHTIHBOERQERIRER TLVELVEES)
N EE (%)

HoTULS 217 32.5%

EL5THEN 26 3.9%

HSELY 424 63.6%

&&t 667 100.0%

#26. [TYEEVHICHATIHMBOEEQ (HEHIRERI-XEE)

N 2E (%)

HoTWLVS 15 14.0%

ELLTHEL 3 2.8%

HSELY 89 83.2%

&5t 107 100.0%

F#27. T TVEEVHJICEHTHMBOEEQR FERIRER TLVELVERSE)
N & (%)

HMoTL3 66 9.8%

ELLTHEL 9 1.3%

HSELY 597 88.8%

&&t 672 100.0%

%28, BHRERFA—TTVEELHICETIMBOEED

Ri- BT &t
HoTWS 20 17.2% 96 82.8% 116 100.0%
L 85 13.2% 560 86.8% 645  100.0%
&&t 105 13.8% 656 86.2% 761 100.0%

p=0.3068 &V IREREH (FFEMSNGE M o=,

%20 BHRER AT TVEEVHIICEHTAHEOEED

Ri- AT &t
MoTWS 51 19.2% 215 80.8% 266  100.0%
ELLTHRL 8 235% 26 76.5% 34 100.0%
AMDAELY 48 10.3% 419 89.7% 467 100.0%
&t 107 14.0% 660 86.0% 767 100.0%

p=0.0010 kY IFHEIREH IFFER SN T=.

#*30. fSRRERDN—ITVEE A |ICBTHANBDFER

RBi= FRdRAR &5t
f->TLVD 15 18.5% 66 81.5% 81 100.0%
FSALY 89 13.1% 590 86.9% 679 100.0%
&&t 104 13.7% 656 86.3% 760 100.0%

p=0.2427 K YIRERER (FFEENSN i h STz

£31. [ TVEEH BT DB OBRLE

[>T EBEZ-H N ZE (%)
0 42 44.2%

1 33 34.7%
2 14 14.7%
3 6 6.3%
&5t 95 100.0%

KB TEIELLTHRN I EBEZA KB E TR NSRRI LT
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(k=
I) REEHOESL
TYEEVHICFEMNTE D88 E LT, MBHRE R
ToRBEE TRV TIE 101 ~ 500 235 b %< (37.4%),
PN T 501 ~ 1000 [ (30.8%), 1~ 100 [ (19.6%),
1001 ~ 5000 [ (7.5 %), 0 & 5001 ~ 10000 [ (4
1.9%), 10001 2L L (0.9%) &7e-o7= (F32). fifin
WA R TWZRVREE IRV T,
%< (40.1%),
100 3 (18.5%), 0 [ (5.6%), 1001 ~ 5000 [ (1.5%),
Lipofe (3 33).
fERAR & TR 1T — N7 0 S 454. 3 1, fiRR
Wi TR SREE I — A 720 Sy 275, 1 [ C
EDHLWVIORERE R, AT ORISR p = 0.0143 (< 0.05)
TR % L7 RE R O F MR T D Bl @ 2
LB EMNE ol RIZHET Y B HERET
DIDDEEETRoTETDE, BIFRTIE—ANELY

101 ~ 500 238 b

WANT 501 ~ 1000 5 (33.1%), 1~

5001 ~ 10000 9 (1.1%)

KARZEAD AR - RRURDAEC - 011

UN

FH)364.TH &2V, HEORKEE BT EER 19 7
ANTHDHD, =/ FE 2 HORFENMEILK 6930 77
M&ed. Lol, KEHEOTIIIATENE L TN D
PRILRCHEIR D fERR 72 ENBER T X TV, 1<
DEMTEDINGPERVENIERLH T2,
Mo T, ABITMIMRITINZ, TOMOBREHELEL
THAEBMORBIZET HHEREILZ TN ZET, K
FE ORBHT 2EMBEDY, RFCMEOZET
RO AEERYIKTT 5B 2 HPRE~DEBOEE
LI LT HREMENRE X HRD. E£7o, BRERFEFICED
TE, ARIEEDS BARME (FICAEYREOWD) Z5l&
B ZFRR D% < 23 HRERE AR 2AMED FTIES I
PLEMT TR Z LICHRT 2 EEZ TS (1l
A 2002). SREEDEFABWIEIT D E LW E S D
Z&T, BpAEAE I &< BIRITRT DR R A E L
NEL, BFEBMREIZ RN D LZ.

L7z

32 REBHOES | (FBRRRER-KEH)

oM

1~100MH
101~500M
501~1000M
1001 ~5000M
5001~ 10000
10001 LLE

&t

#33. REFHDOEES L FEHRIRER TVVELVEESE)

oM

1~100M
101~500MH
501~1000M
1001~5000M
5001 ~10000M
10001 LAE

Bt

N & (%)
2 1.9%
21 19.6%
40 37.4%
33 30.8%
8 7.5%
2 1.9%
1 0.9%
107 100.0%
N 2E (%)
37 5.6%
122 18.5%
264 40.1%
218 33.1%
10 1.5%
7 1.1%
0 0.0%
658 100.0%

AW TIE, B Y IR X o kEFIZ S
FRFME BTN =2 &, MR % R SRR 1R 2 E i
MEWZ ERBHBLNE o7, LML, HAROEMWET

DREH & RBAICEE T D HF5EIE D 72 < (@i 2016),
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fRIR DB INEE BHFE VW RETHRVOBERTH 5.
—77, MRS A RLTREE OIS, FAEMICET S
Bl E B ON TR o7 L VWIERD
ol SBITMERBUCIRS T, BREEEE O RKE
FAOWERLE L WS EATR D Z & T, REXKE
DEIMEZRTIZT TR, BREREOWE L REICH



TR & RFEOEEEIT & 2 SR E )R O MRE

HT&E212595. &big, A% LEEAFZzEL TR
DU AEEDEET DA A TN 2T, kEFED
IR OHNN & ARSI T 2 ERk D1 ISR D LB R
LD,

& &

AR AT DT, ERERDFHAEIC %18
X LIZBOOSEEE O, 7o r— Mo
DTANTZ B O S EMWE R EE O T57 % (20 X 0 kL L
EFET. E SEETEO RSB E KRB MR

JEEBPIBR A RE 0 B O BERBUR, TR LB
WELSHELE L BT ET. &&IC, Z<OTHERIH
NETEEE LBAYE I O L RO
KITL X OEILEB L BT E7.
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Abstract

Japanese zoos emphasize education to cultivate
awareness of, and positive attitudes toward, animal
conservation. Zoos are important places where people
can feel a connection with animals through local animals.
Unfortunately, however, large foreign animals often attract
more attention than local animals, and visitors have not
always been imbued with the appropriate knowledge and
values with regard to local animals. The quantity and
quality of the information zoos provide to visitors affect
the visitors’ knowledge of animals and attitudes toward
animal conservation. Therefore, we expected that a zoo’s
cooperation with a university with appropriate zoological
knowledge to create a signboard to attract visitors’ attention
would help improve environmental education at the zoo. The
Obihiro University of Agriculture and Veterinary Medicine
has conducted various studies on an animal local to Tokachi
in Hokkaido, Pteromys volans orii, and has accumulated
knowledge of this animal. From this perspective, we aimed to
(1) create and install a signboard about Pteromys volans orii,
based on the university’s accumulated knowledge, and assess
the effect of signboard installation through a questionnaire
survey; and (2) from the results of the survey, propose how
future environmental education should be delivered. The
survey showed that visitors’ characteristics, including age,
number of visits, and whether they already knew about
the animal, did not affect their likelihood of reading the
signboard. In addition, even when visitors read the signboard,
their knowledge of the animal did not increase. Male visitors
and those who liked the animal were more likely than others
to read the signboard. Visitors who read the signboard tended
to be more aware of conservation than those who did not. In
cooperation between the zoo and the university, we intend
to further improve our environmental education and provide

information on local animals. These approaches will help
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increase visitors’ knowledge of animals and awareness of

animal conservation.

Key words: environmental education, Pteromys volans

orii, questionnaire survey, university collaboration, zoo
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