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Annual Fluctuation of the Anser fabalis middendorffii
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Inter-annual variability of the numbers of Anser fabalis middendorffii
{AFM) in northern Shiga Prefecture was investigated during 1982-97 in
relation to the temperature, snow-depth and water level of Lake Biwa.
Statistical analysis showed: 1} a strong negative correlation between the
numbers and winter temperature in northern Shiga Prefecture, in which
the temperature represented the average temperature and snow cover exten-
sion in Japan; 2) a negative correlation between the numbers and water
level; and 3) abnormal heavy snow fall in Shiga Prefecture, such as in 1
983/84, caused a decrease of the numbers. The results indicate that nation-
wide cold winter with extensive snow cover induced southward migration
of AFM to increase their numbers in Shiga Prefecture. Besides, due to
poor feeding conditions, the AFM moved to the neighboring inland areas
in case the water level of Lake Biwa increased.

Key Words: Annual fluctuation, Anser fabalis middendorffii, Been goose,
Population dynamics, Weather condition
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Fig. 1. Map of staging sites (), wintering sites (@)}, and meteorological sta-
tions (%) in Japan, Wintering sites in the northern Shiga Prefecture are
shown with Torahime and Hikone meteorological observatories (+).
Numerals in the figure show the meteorological stations (see Table 2).
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A5 vV TREZOLEZ LN VEOEEESRFEIRES CLEHL LTV, BN
T3 (1998) i< &~ (Anser albifrons) - T, MEOTE LA ICE - THA
Hipdb EU Az & AHERHL TV A,

PlEo X 3ic, FERRERHITH 2 EEILRc B 2 HERET I, BLHMEIOAR
FMAEERROEUAC S BEEH ORI PLBEORRERE L THEaEELSH 3.
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Table 1. List of geese wintering sites in Japan.

Name North latitude  East longitude

Northen Miyagi- Prefecture

Lake Izunuma 38° 43 141° o7

Lake Kabukurinuma 38° 40 141° 1Y

Hanayamakoe Reservoir 38° 40 141° 10°

Northen Miyagi rice field 38° 20-50° 140° 50" - 141° 05
Lake Fukushimagata TS 139° 15
Lake Toyanogata 37° 54° 139° 15
Lake Sagata - 3° 49 138° 53
Lake Asahiike 37° 15 138° 20
Katano kamoike Pond 3 19 136° 18
Kuzuryu River 36 10 136° 107
Northen Shiga Prefecture - 35° 1% 136° 05 i

74 OBBREEREINTWA D, 4 1OEELATLT1HNE LTik-4. BB
ENEBNTHSEIC2 VT H, B—REEHO+ 4 v o 4 AFELBROKEH, ®E%
HHEoREHE LTHALTWREEZ oD (BRE 1990). -7, M&EIETEIT
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Mg Gl ETEEI N BICRL TCOAEEEE T ~TEL DY TEETOME &
Lic, EZLF=5oRGHATOMEEIEoBAHROEEATHEILL, S5
LMD S, BEAPHOBAELARICERT A4 Y7 OWBROEELILE L&
A, “SEREEEET &Lk,

KIRT — 71}, [SRTHBRKSEIAEE (AMeDAS) ORIERAS GEBEHBZHEE
SEHET, 35.247N, 136.149E) TEHM s HERKE (SR EBHKE L~ ¥ — 199,
1997a, b, 1998a) &155MFT OIS THE EARERH A THR S h - BT (R %
BEEE 5~ 1998, o) HVE BEY- 41, JETOHMERFHAHAOOR
FHES (REEEXE L5 — 1998b, o) 2RV, EEAMMSOTLEA4F LY 74
DERMOIT & icH 511849 (Table 2) 2RBUHL, FobhtOREEESH5emll Lo
WAEOHEE2ZOHOHMEEHEDOIES Lz, S5 8BLAMERETsMEELT, M
FSOAFTMEs) EE L. BEHOAAME, ORHTBERREENISEER
PR LTV AEH 6 B oEBMN S MR THI S ok o i@ e L, HicL M
OFERE L 48, ERARBSOFETEAS 585.614mOE S ZHHER & L -
LEOESETREINS.
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Table 2. List of meteorological stations near the geese wintering sites. The
locations were shown in Fig. 1.

Number Name North latitude East longitude Altitude{m)
1 Wakkanai 45° 24.8 141° 410 28
2 Iwamizawa 43° 12.¢' 141° 47,8 42.3
3 Obihiro 42° 55,0/ 143° 13.0° 38.4
4 Kushiro 42° 58.5° 144° 23.5 31.7
5 Tomakomai 42° 372 141° 33.0r 6.3
) Hachinohe 40° 31,5 141° 31,5 27.1
7 Akita 3° 42,9 140° 06.2 6.3
8 Sendai 38° 15.5° 140° 54.0° 38.9
9 Niigata 37° b4E 139° 03.1 1.9
10 Fukui 36° 03.2' 136° 13.6" 8.8
1 Hikone 35° 16.4 136° 14,8 87.3
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1) LERRoOEE :

LEIEERT B4 v 7 A OFFROEZEBERILFE TCOMBROBRET <51
Bic, SEREENEEEEIETOBBROERES S T IRITERETT. BE
FOERRIC B 2 LA (Fig. 22) &-2HREMEE (Fig. 2b) OERETHERS &,
MFRIERAS — VD20 — 7 25> kL EY, BHEIEEXr - LOEHREFLEL,
WL B E MBI AICHELHEMIE S o 2 (Fig. 3a). 1, 2EGMEERE
BEAFRTORAETIRTC, &FHEEL LARHTORBRIRIBTAS 1. LT,
B it AFrlfEs 2B sEAs > -y cR3MY, HEEIKcBEE2F 2 v 74
ORGHETILEN T REHOZH L FRICMEL TORNENES,

BEEMILHIc B 2 2F VYRR OFRER S L ORBEOFMERZL TV B2 EHE
BB Ry~ VTR B b, SESEFH FEAKR1558 5 & AMeDAS FEIEEAIS
TOABEETEOIESOHAHER%E Fig. 4 lcRd. £FEHFERILBEEOEL
WMEROL2ETRTOMBTHELEETHEMMD D, Hiot b v s 4 OXBELH
HHLEHMBRELUERMOHEBEERTHIICA-TWA T Lbh b, S DREMICBITE
KFLH[ER, ALV 7 DERT 22HOEHNLELXEFEOEREHOEE LD
BEBHS.

RIFRRSA TOEFEHTE & Is OEREE % Fig. 2¢, dIRT. ML bRKZOD
E— o 2o RIMERy —VOEBHBRS 3, FRIFOXE & HEEIEMoM & OHEEER
(Fig. 3b) 2R3 &, JEHEV (FEV) BIoEEESEL (D) BETEdbh 3,
7272 L1983,/ B4FRILOFOEMEREL FThE L b (Pt X TRT). RFD
F s EREEL L TRFLTEHMO tBELRTS &, 1 %KETHEIRE S 2
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Fig. 2. Inter-annual variation of geese numbers in northern Shiga Prefecture (a),
geese number in Japan (b), winter temperature at Torahime (c), snow
cover percentage {d), and winter water level at Lake Biwa (e).
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Fig. 3. Scattering diagrams between geese numbers in northern Shiga Prefecture
and a) geese numbers in Japan, b) winter temperature at Torahime, c)
snow cover percentage, and d) winter water level at Lake Biwa.
Correlation coefficient (r) is calculated except for a winter 1983,784 as

marked X.
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(r=-0.854, E&AE n=14). —K4, s LBEHTOEES - OEGH (Fig. 3c) » 5,
BEEAEY (k) Bicf@EEsEd (D) BrEmMRsh, 5HKETHREL
HEdMs S (r=0.611, n=14), EEOCFEKR S OB 1 B KETERLHE
MHsd (r=-0.831, n=15). PlEO I 51983 /4ELXKR G, £ENLHT FSE®
ETFRIC IS C OBRMTHESHRAE L, HEEISTEERMIEMT 2 L0, &

B, 1983/ S4FOFERAMDIBEGIKU TR E SAWHKIEL Tidkick~3,

2) EEBH oK ORE

BA R OEEMKL OERESH A Fig. 2e 0. BOMEBKORALML TOK
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Fig. 4. One-point correlation maps showing correlation coefficient of winter
surface temperature between the Torahime (a thick cross) and major
observatories (thin crosses) during 1983-1997 in Japan Significant level
of 1% corresponds to r=0.661.

MORIEZETIRIEE1990,INEDCE P STThIR{ B - (JRIES 1995) Z &%, 1994
#, 1995F0FEIHEC - HBKOBENENT WS, K& EiEKE oBHmR (Fig.
3d) 2R3 &, KIHEL (BW) Biotdeys f ofEMERES (&) B35
HiahgEAlN 5, BEBOREETH &, 1 WKETHRSEMES S5 (r=-0.669, n=
18).

Kﬁ&ﬂﬁﬁﬂ%ﬁf@ftt/ﬁ#@ﬁﬁ®ﬁﬁ%%b@k?étbh,H%Emb
19975 % COMEER T A 2 £ v 7 4 BEEH, KH, HhoSMETHRESAALRIE
Y, ThEROFEEKE () E20Eb2E (o) %k (Table 3). ~£L,
HAHRAROKNZES, SERTORYBOFMHEIOBEEHEET LY, RAOKA
ZISFEMOFEKED SOREE L TR -7, A7k ¥ 7 1 0FESHEHEEE, Akt
RETHATONI1984 /SSFERIR TR S LEL CNZDT, 1984,/ 8HELIG TR %
fIot, Ay s BREEHCHESNAFLKATHEE S W -BORSOFEEFE G,
RELHOZORET 1 BWKEDERESH D, KHTHZE S 5B 2K AT IR
HEHI b, HRTHEEIWIRFIKATHEES WIFOREZOEEBEI S 1 %K
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Fig. 5. Average of daily maximum snow depth at Sendai, Niigata, Fukui, and 9

o’clock snow depth at Torahime from December to February.
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Table 3. Water level statics of Lake Biwa in case that geese was found at Shore
of Lake Biwa, Rice Fields, and Nishi-ike, respectively. (n: sample
number, x: average, o: standard deviation)

Shore of Lake Biwa Ricefields Nishi-ike Pond
n - 435 28 180
x -1.7 20.6 1.4
o 700.0 531.0 496.2
s Observed
300 _
—&— Estimated
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Fig. 6. Observed and estimated winter geese number in the northern Shiga prefec-
ture, as funcilons of temperature and water level of Lake Biwa.

BOBAREND 1, Kb, BEMTERSKIARTRES N-RoREISO%
DRETHEENS - oo, PHHEOEEERE (V2 LV FRE) EiT- 72/, Vil
RBEZRG -1, ThooERE 5, BEEHOKUSGVEA A v 7 1 BRERIL
BAOKEEFHT 2 HHMS D Lhib D,

3) BEREMTIC & 5 BEEBEE OHEE & FIAEIZ VT

1983 /84 R 2EMI [ES R & EdL » L O CHERIE T RBAEEsDiEh -1, T
DX FLEN I KEKIc A EbN, Hichil - BEXTHR{LERS#» - f2. Fig. 5icH
AN O HEREE 0L FTHME & RIERIMA TO 9 81T 2 MSEOLFREEE
AT, 8278385 /B6DEXMAMOFTHE /MO LREREKIEDO A TRIBEESED
BRVBROHN, AECEEENTERRETENLEY - Bhibh b, TOLHIOXE
REMCEEEILROBAEMSED L1t EA 5N 5 1983 /MELXFLANEL L TR
WIS WT, RIERARTOAZEESE W S EBHALOBL MM H9E (W) o
ToOFHBEERE L, REELRSOA AL VM OREEABRNAZENERE LTEE
ERAH 2T -7, Ak, EEOHPERCIABLTHBIRZ M TS S (r=0.403).
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[E¥RH & 7= - T1983,/B4F-ORBA PO 7 — ¥ BEH /. DFeEEXExRT.
N = -51.5t -0.897Tw + 298.0

ERROEHEMERKIZ0.921T, PEATOBEL L 1 WKETERTH . 3 DK,
RHEEIC BV TAREHRE S HEE S ToMBEE 1 %k EEHOKMOBLH
B E BRI ToMERII 5 ¥ KETHR TS - . EHOREN S HEERAR O
FRETMER~S &, 1983, MEOLZERVTHEZESAERV—H 27T (Fig. 6), &
HEEONR RS R ET 2 &, t H-0.70, w0387, RPFHEKEAOEEMNKE L. T
OEEFRSIMERr— v TOF A Y 7 1 OAFEEFHCUTITZLMELT, [l
IKAEDSEAL L 7o B A DA O£ b E2#E L Tat. #lR T, L2FPHRES14ETLLE
ORI CERLD, BEEHOKMPIERGE, ML TmER LAY 5 L, BH
Bt ToBEBIZ0IE ST Licie s, T, EBMOKAMSISELGE S SH1.5m
ET42e, FEHFAEMVISESHOECREE I ICN S, BNERE44 L2140
BABEERCEA TARCEERIBIRNEIT o2& 25, BNERTZEEBERI LB
B LA 1 %KETHBRIERABB O RN, ELEORGERERLRT S L ¢ 5
—0.74, w0327, P3O APKEEIEOEEHIM T,

£ =

FFHE TR, EESHISRCERT 342 7 1 OBBHROERETEIC MY 2 R0
St B e, RS ESR - BE EBEMOKL & OBRICER L THETSHE
HET-7. TORE, HUTOERMPHEO,EN -1z,
1) BEELBO 4 4 & ¥ 7 4 OFEARE L SEASBFEERIHEEY (Fig. 3a).
2) MEEIHRoBKEE, 2EMNSKE - BESHOER IR VEREMS 3 (Fig. 3b,c).
2% h, 2ENCBERTEEOES, WM sHmich 5.

3) BEEItHOBEE, EEBHOKIEMHELESEZ (Fig. 3d).

4) BEMOKMBEWEEE, Ay 2 HABEOKAERHETIHRASS S
(Table 2).

5) 1983 BAFRHBEENTHFCTVAETHY (Fig. 5), KAESHFELETH - 12
(Fig. 2¢). £EMICBETE >t bd b o, HHEEIHOMKEIIHD L.

PEo#REREF Ay 2 1 ORBRE, S, BERITOX v 2 1 O
BEHBET 240 =Xa2UTFTOLILELS. 7, 2ENLNEEL LT, [EOEK
TEREHOEAN T4y ORBMORDESIEEC LT 2T, CoSHE, ¥
BEJLH cofEEEEmEE 5. —4, REAIEEE LT, BEMOKEBERTS
EEBEMME TR AT RARESRDT 50, 24 vy 1 REEEILERoR M
BEhd 5.

EEMOKED ER$1983 /84FED & 5 K HEENBREICESE TAMENEDT 5 L,
ARSI TR SO A ARE  OBEH~BHT 2 EXHESH 3. 0k 5
WEETOA A v 7 4 OBBE S SIcFEL{B~240i2, Table l DEEKM THIAT
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OEEHESGOERE(LER~ Fig. 7). TIT HHEAHTOBEERE2ELE v~
AHEDI-2ADFHEE L. chick s l, 83 840K 3WEH ic BEE BT D FLEER
&g icBLTENER 2 00, L LAREFE COEMMAEETHS. &

LA oy sBREVRE, BEREREFRPER LML STHVICHERERT
BuBe L TOAEKR LN ETH S, MRS cEAT a8, IEA PR
HhlokBo=w2x2FREST 500, BRCHTIESORESRHBANSVWEELS
nTwd (A S 1998). —hH T, HERIEMcR/KEEDEKHORBESHETHZ 1
W, KAEHEL THEHHLEAWHRBLEALEINELUETHEAS. COLIiT, 44
vy OBEIRBIL T, HigesE ORORIE « AOREIEE L ek o kic ik
W, BEEL - RAHABET A2 A= X ahibs—oELA OIS, LHLASEERALE
F— 2B IhoDFMEMT T 2T ORBREHSEL,

HERIGMicB i 244 v 7 A DR EREOEMNA A b &7 f OFEE L hT
BETAhEVITiER%E, B EEEHOKMERBEN & T 3EBITIRTL TAL
ERA RS T TRENVECBBNITBRIKGFEL TED, ho AHNS 5 WiERES
WEROZLEZMKL TRVWEYL, LrL, EFERshTh 3 5BESHHEEEILET
OREEBICEZ AHEEETHML D, HREER~ORBEIHICEW BB OKME
Bicniy TOBBASERESICENTEILELS.

SE O CEEEILE T o EEB O £8) & B ALE T OREER LB RIS -
fodd, 2E0REROEGEIC IV >hOHENEL NS, FT, RMOZA 1 E0OE
ERGEEMSEICEET 244 v 7 ORFMEERL TVELE S PRNBHETH 5.
HATELEREME VWEBLMRESE T, HHoBERETHSMEN L 2B LA
AT - s CBLFEEEEA TV, DRBPLABBRES Y, LRGSR - R T
LEBLT 2EEBFR»SHAI TS (BHl 1998) L 5EMbLEEH, TOLHN
MR G~ A Pl ~ 7 14 (Anser fabalis serrirostris) &\ 5 fo ¥ ICB&R A
FoLFicBA ey 24 RFEEFNICKE TR, -7, SO F - ¥ i3l
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Fig. 7. Year to year percentage variation of geese numbers at major winlering
sites in Japan.
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HEMEAOT— 5 OXBINE - HEBNCECIERERM L THW3EEL OIS, -
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Ao oy, Sk, ERMARECOFMLSARCL VBERKOE#HE LS
THREROEREZ ERNICERT AL &b, R BERAE LD -2ENLHKE
F=y t RBETLIHBRBLEL D,

HEEED 2ichih, AMIETR - SREER (OFELTRET IR kbl @&
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