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Abstract

The Environment Agency of Japan has been executing the census
of population of waterfowls (Anatidae) every year, for the purpose
of taking the current status of wintering swans, geese and ducks
and gathering the fundamental data indispensable to wildlife
management. In cooperation with all prefectures, the census 1is
carried out in the middle of January under the methods shown in
- 279 pages.

The census of this winter is the 24th, and was executed simul-
taneously on 16 January, 1993 at 7,747 places by 15,030 par-
ticipants in all prefectures (on 14, 15, 16, 17 and 18 January in
some prefectures).

The total number of waterfowls counted in 1993 census was
1,809,000 birds, and fewer about 159,000 birds than in 1992 census
(Table 1-1 and Figure 1-1).

Total 1,809,285 birds

Swans | 52,037 ( 3 species )
Geese 28,722 ( 4 species )
Ducks 1,728,526 (29 species )
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Table 1-1 Annual change of the total number of waterfowls (4natidae )

x1 x2

WEFERHE o O
1970. 1.17 1,026,342
1971. 1. 18 972,881
1972, 1. 17 968,972
1973. 1.18 1,016,564
1974. 1. 14 1,138,419
1975. 1.16 1,346,480
1976. 1.186 1,416,188
1977. 1. 17 1,454,388
1978. 1.17 1,280,350
1979. 1.186 1,333,542
1980. 1.°16 1,202,929
1981. 1.1686 1,161,760
1982. 1.186 1,447,558
~1988. 1.17 1,466,804
1984. 1. 17 1,454,437
1985. 1.186 1,547,381
1986. 1.186 1,814,329
1987. 1.186 1,699,338
1988. 1.186 1,681,452
1989. 1. 17 1,712,504
1960. 1.16 1,721,088
1991. 1.186 1,716,144
1992, 1.186 1,968,176
1998. 1. 186 1,809,285
*] Date ------ 1993. 1.16 ---- 16 January, 1993

*2 Total number
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Fig 1-4 The total number of ducks counted
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Fig 1-8 The total number of species of ducks counted




Supplementary Table 1-1

AERl—1 B

IGi

B

o #H Y

OB

Prefectural agencies for the project

] *2 *3 ¥4 5 6 7 3
FHEMR BOR)®BESE ® () & | AREGEET | ARET | EIREES T & it
db g o | REFRSEE A ARER B4 &R 011-231-4111 25-575 060 AP REILS4HES
M| REHRMSERERER BT 0177-22-1111 3158 | 0177-22-1150 | 030 wHTERAELI-1-1
HF R | BHERRDEAEER R HRRER 4R 0196-51-3111 2764 020 ZEEMAALO0-1
E B R | BREEERE{ESN FREER 022-211-2111 3582 | 022-211-2673 | 980 MAETEREXE3I—-8~1
KB R | £EEBRESERFRER T3t i e 0188-60-1613 | 010 KEmLE4-1—-1
ISR R{LMEEE Y 0188-60-1916
W B BREMEEERENE 230345 0236-30-2211 0236-30-2206 | 990 Wit 2 -8—-1
HBE R | BEOHESHEKESE BRERFR 0245-21-1111 3428 | 0245-21-7434 | 960 HERHERIT2-106
% B R | BHOKESKBIR HILBMRER | 0292-21-8111 3677 | 0292-24-1364 | 310 AKEM=0A1-5—-38
1k R | HBEHBRRRMER BERER 0286-23-3261 | 320 FHEHHBL-1-20
BE R | HEHaRERE RERERRK 0272~23-1111 3013 k1g} FIEmAFH 1 —-1-1
W E R | BREERENR B R 048-824-2111 2424 | 048-822-7543 | 336 WHmRP3—15-~1
F R | RESEKREFELR A R (R 0472-23-2971 | 260-81 | FIEHTIEEI 1 ~ 1
0472-23-2972
BN | RHKESHEE KEERER 03-5320-4859 | 100 FEEEHHE2-8-1
HENR | BB RRER BERR M 045-201-1111 | 3831-3832 | 045-201-1917 | 231 SRmPEERAED L
$ 18 R | RIREEERENESR B RGN 025-285-5511 2700 | 025-285-9155 | 950 FHEMETHET4 — 1
LR | RHEE A ARER BRERFR 0764-31-4111 4434 | 0764-44-3397 | 930 ELmHithiR 1 — 7
B R | RESEMRERES BB R 0762-61-1111 2953 | 0762-23-9172 | 920 SRHAEF2-1—-1
#HH R | RREGHEBARRFRER B AR MR 0776-21-1111 2465 910 BWHHAFI-17-1
WA B | AISE R R ide it 0552-37-1111 2811 | 0552-35-3213 | 400 BRTAONLI-68-1
£ B R | AKEERE L RREHHE 0262-32-0111 | 2723-2724 | 0262-35-2790 | 380 RETAFHRFFIETE92-2
MR R | MBI A RRER BB RERR| 0582-72-1111 6836 | 0582-72-6936 | 500 HRWERL -1
B E R | RSB MAREER BRI R 054-221-2544 | 420 METETFEO -6
T a8/ | RUHEEERERR Bkt 052-961-2111 3693 | 052-971-0782 | 460-01 | REFEHHFRE=0A3-1-2
= B R | RKESRLH#EE RMBRER 0592-24-2578 | 514 HHLARRET 1 8
R R | £AERATERERR BRI 0775-24-1121 2623 | 0775-28-3484 | 520 KEhiABr4—-1~1
ROB | AWKESHEFE2E AHFELR 075-451-8111 5021 | 075-414-5021 | 602 REH LRE T B #ErEA
BoORET8 5 —3
X B R | BHAESROBHEHE | BRRENE 06-941-0361 | 2745-2746 | 06-944-6767 | 540 KEHPREXFR2-1-22
R OE R | BHOKESHIEE BRERF 078-341-7711 4115 | 078-362-3463 | 650 HFTPRETFILFES-10-1
R R R | BRHEHBER RBEER 0742-22-1101 3863 | 0742-22-7089 | 630 FRRTECCRRHT
FEKLWR | Bk EEE AR SR AT R 0734-32-4111 2970 | 0734-41-2970 | 640 e MAREL - 1
B OBR | RHKESERER HiRL R 0857-26-7111 7305 | 0B57-26-7305 | 680 RETHE 1 -220
B R | RHKEDHEE FRIEHERR 0852-22-5111 5160 | 0852-22-5160 | 690 WTHERE 1
B || BUEREE SRR RILBBIR 0862-24-2111 2735 | 0862-24-2122 | 700 BNl T2-4-8
K B B | HI5EmELE BALEERR| 082-228-2111 082-228-9915 | 730 LRTHHREEE10~52
RREFER 3858
W oW | RIHRREE RIREER BRI R 0839-22-3111 2681 | 0833-24-D650 | 753 \OdEErL — 1
OB R | AHKESHRIR BRI 0886-21-2449 | 770 ERHANRETL -1
F IR | FEAREREEMEMIE | BERRC-FFW | 0878-31-1111 2416 760 MHTHEET4—-1—-10
B AR | EHOKEEFHRE TEHREIR 0859-41-2111 3357 | 0899-41-1614 | 790 wilm—&Er4-4-2
AR | ERHRRBMRERER BEREIE 0888-23-1111 9612 | 0888-23-9612 | 780 mRmAON1L-2-20
B R | KEHBHR{LHER R {H 082-851-1111 3553 | 092-622-0801 | 812 HETRSEHELART -7
R R | BREBAHEEE {REER 0952-24-2111 2692 | 0952-25-7135 | 840 EHFEAL-1-569
2R | REBISEAEREE BELMR 0958-24-1111 2542 | 0958-26-6715 | 850 REHIFET2-13
fE R R | HEAESHHRELE RENREH R 096-383-1111 5655 | 096-385-6247 | 862 REFHAH®¥8—-18—-1
RRARBRIFELM B AR 5030 | 096-382-6924
X 5 R | HEKESZFESR BB REFR 0875-36-1111 3342 870 AHHKRFES~1—1
HOH R | BRASHEREELR RO EREHGR| 0085-24-1111 2466 | 0985-26-7083 | 880 ERTREN2-10-1
BRBW | RERSESRERE BARRER 0992-26-8111 | 2575-2576 | 0992-22-2279 | 892 ERBTILUTEI14—-50
HBKIES R LR MR 2929-2935 | 0992-22-7432
E R | RSEREERREE B MR R 0988-66-2243 | 900 BEHIRKFL1—2—-2
%] Prefecture *2 Division *3 Subdivision #4 Telephone number #5 Interne] number %6 Extension number *7 Postcode *B8 Address
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Supplementary Table 1-2 The total number of participants and census-areas in each prefecture

*1 *2 *3 *4
EAFIE (FEBEFTH (AEER (ha) |AXEAR
JeigE 1,086 32,579.7 2,516
# F 164 13, 837.3 331
& F 270 4,495.3 517
B &% 299 16,316.6 381
® H 302 13,301.2 516
W 364 2,575.2 590
" B 237 10,726.2 651
X B 43 22,455.0 88
/7 S 37 2,194.4 114
B R 90 2,561.7 180
W E 119 7,936.6 301
T # 209 6,987. 8 383
B K 70 3,397.0 217
Wz 220 4,417.5 352
o8B 45 5,498.0 89
g Wl 184 4,769.5 270
| 10 10, 786. 0 56
&\ 13 2,446.0 53
o 7 5,231.3 244
E 5 232 6, 532. 2 417
K B 44 4, 606. 0 217
7 60 5,139.0 188
£ M 161 4,875.4 291
= # 156 8,111.9 272

x] 2 £3 x4
FERTE | RERFT R | AEER (ha) [AEEAR
H H 151 14,171.5 321
" 155 6,186. 9 306
x K 176 3,775.7 304
£ E 116 3,029.7 342
= R 81 934.0 238
bl 296 2,244.0 526
5 H g 11,799.0 30
5 i 160 17,941.0 203
MW 10 5,810.0 50
5L B 163 3,842.9 370
woa 228 6,176. 2 381
8 317 11,008.5 45
F N 193 7,110.5 539
T IR 135 2,981.6 136
& 103 4,733.0 147
#7 M 192 3,505. 6 233
% K 104 3,716.5 136
£ B 44 36, 644. 0 83
B A 185 2,822.9 218
N 365 5,189. 9 627
B W 78 5,197.5 185
BRE 232 3,823.1 315
L. 48 1,585.5 61

*5
& it 7,747  366,106.3 15, 030
x] Prefecture
*2 Number of places
*3 Total area (ha)
x4 Total number of participants
*5 Total
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Supplementary Table 1-3 Status of the participants in each prefecture

x] *2 *3 *9
B B & = H E KR E E HE D #
#B E
3 x4 x5 *6 *7 *§ =10 *11 x12 *13 *14
& AF I % | & z /N 7 ¥ | & z ]
= & H EWH S )8 F ] Bt
Jics R il i -BlL 5 5 - L
KBRS0 |88 (E
M) Sl PEY
BB | Dhs BB | P
E # hE i Bt = z & b
dbigE 59 19 7 85 3 549 4 9 650
F A 31 6 22 28 3 62
= F 23 14 25 22 20 81 23 8 2 7 144
g 18 1 38 1 46 86 3 1 108
®* H 33 27 2 31 60 2 24 4 123
i % 9 3 19 217 49 1 11 9 9
BB 40 22 62 1 85 1 2 6 134
X B 55 1 56
B K 29 2 2 4 1 9 11 1 50
b2 ) 2 20 22 38 60
B x 2 343 345
T+ = 13 8 32 51 16 107 13 1 2 136
- 33 33 12 4 49 46 1 129
5/ 24 3 46 i 7 63 2 89
r B 1 4 1 5 65 T
g Wl 1 4 26 5 5 40 3 23 11 11
hH 56 56
7 H 52 52
i 3 24 43 9 52 8 2 3 89
£ % 16 12 7 38 117 3 136
B B 82 82
B | 3 3 82 2 87
= 4 32 5 36 9 50 82
= H 11 1 12 3 7 23 1 1 1 37
B X 14 9 23 17 49 1 44 2 110
H #H 22 14 26 3 8 51 1 2 76
X K 2 21 2 23 80 105
kR H 11 4 4 52 1 68
= B 3 3 3 18 6 30
P 12 42 2 44 48 16 120
5 W 12 1 1 2 16 1 31
5 19 21 10 6 37 19 75
BoWw 50 50
L8 46 10 6 16 1 5 2 70
i o 1 8 28 29 3 68 18 21 5 9 122
2 B 24 24
& il 1 1 1 3 27 1 31
® 42 64 7 7 71
& A 9 25 19 44 30 3 86
= [ 6 6 54 10 70 12 88
3 g 18 18 5 23
= 1 1 30 31
B F 3 7 29 15 17 68 6 2 79
x 4 20 3 52 1 4 60 10 2 1 93
H M 12 2 6 15 5 28 8 3 5 56
P oo et P aeeoomon o o | e || || e C
ERS 3 87 4 7 98 5 10 116
G 6 1 12 19 11 30
tls
4 & 534 235 968 267 321 1,791 1,318 754 27 95 4,519
] Prefecture +3 except Wildlife-Ranger
*2 Staff of prefecture *10 related to conservation associations
3 Appointed wildlife-Ranger x11 related to hunting associations
x4 related to conservation associations *12 related to both associations
5 related to hunting associations *13 Others
3 *6 related to both associations =14 Total
7 Others x15 Total

+§ Subtotal
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Supplementary Table 1-4 Annual change of mean temperature and snow fall
in December and January

0%k, ER2FEH (ARTEHE) LVFRL ELOT, HERRTHERCHIIKLFEOT— X 2HHL
(EEL. HERRES, HRRRER

ki, &P ‘

rpinl 2] k12 B0FEHRE (C)

s 118 1HO¥SEE (C)
BEL12] k1 20 EREKBEOFY (T)
(B 111 1B0EBEXAROTE (T)
ME=12] 111 2 HORBRSE (o)

#FE 1] 1ROBRERE (n)
2E2hTh&RT,

91,/92| -+ & +oor 91,702 +--+ 19914, 1902%F
F12| -0.9]-+++ (1991%) 12 B OTHKE (T)

1| -2.4]--0- (199228) 1 AOFHSE (T)

12| -4.0[-- (1991%) 1 2 AORAREREDTY (C)
& 1] -6.0[---- (1992%) 1AOBEREKROTH (C)
12| 70 |---- (19915) 12 ROGERE (cn)

21| 53 |- (1992) 1 AORERE (on)

il

91.792|++-+ Year ---- 91,792 --+- 1991, 1992

x1[F¥12| -0.9[---- Mean atmospheric temparature (°C) in December, 1991

th ¥ 1| -2.4|++++ Mean atmospheric temparature (C) in January, 1992
12| -4.0[:+-- Mean of deily mininun temperature (*C) in December, 1991
& 1| -6.0[:+++ Mean of daily minimnun temperature (C) in Jenuary, 1992
#%12| 70 |-+-+ Maximum of snow fall (cm) in December, 1991

i % 1| 53 |+ Maxinum of snow fall (cm) in January, 1992

*] Place
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The seat of meteorological observatory in each prefecture

*] €2
HEFER HERER ST EMER
1 Atz 8 Hokkaido LR Sapporo
2 ' homori ' B Aomori
3 72 F Ivate B Morioka
4 g B Miyagi = Sendai
5 ¥ H Akita % A Akita
6 7’ Yamagata W Yamagata
7 #H B Fukushima H OB Fukushima
8 x B’ Ibaragi K B Mito
9 Hm K Tochigi FHE Utsunomiya
10 BB Gunma Bl 0% Meebashi
11 i OE Saitama R & Kunagaya
12 F F Chiba T ¥ Chiba
13 WO Tokyo B O Tokyo
14 R Kanagawa BOR Yokohama
15 5 B Niigata ¥ B Niigata
16 = Toyama = 1 Toyema
17 A i Ishikawa £ R Kenazawa
18 H H Pukui H OH Pukui
19 1T~} Yamanashi BT Kofu
20 E F Nagano " % Nagano
21 B B Gifu g R Gifu
22 M Shizuoka B H Shizuoka
23 F A Aichi AR Nagoye
24 = E Mie ES Tsu
25 g K Shiga E H Hikone
26 i Kyoto w B Kyoto
27 KX B Osaka X IR Osaka
28 " H Hyogo ®mF Kobe
29 x B Nara = B Nara
30 FORK L Wakayema Frax Wakayama
31 B H Tottori R Tottori
32 E B Shimane Wi Matsue
33 At Okayana R Okayama
34 h B Hiroshima L B Hiroshima
35 b 0 Yameguchi w o Yamaguchi
36 w5 Tokushimna (= Tokushima
37 = Kagawa OB Takamatsu
38 F B Ehime o Matsuyama
39 w A Kochi B A Kohchi
40 H OH Pukuoka # B Pukuoka
41 tE K Saga B Saga
42 E ¥ Nagasaki E & Nagasaki
43 B & Kumamoto RE & Kumamoto
44 X & Ooita X o Qoita
45 LG Miyazaki E W Miyazeki
46 BERE Kagoshima BRE Kagoshima
47 el Okinawa # # Naha

x] Prefecture
*2 The seat of meteorological observetory in each prefecture
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g2l 36| 20| 43| 23 a4 27 24 43 34 50| 49
&1 17 -0.4| 03 o1 7] 28 50| 3| 28 31| 23
sz -] -] = s| =] o 2] =10 |- .

u
=1l ol 15| 6| 12] 8| - = ] - -] 1
A 0.0 9.4 8.9 a9l o1 105 10.4
w1 69 43 50 50 7.6 81| o8 s 73 s3 7.7
w2l 57 48| 6o 4o o4 55 53 e8| ss 71 69
g1 33 4 7 21| a0l so| 63 32 a4 54 a7
ol <1 odl of o] =1 =] 1| =] =] w] -

i
=) —-| 6| 7| 2| s| -| =| o =] =] 2




82,/83(83,/84|84,785|85,/86|86.787| 87,888,789 89,/90( 90,791 |91,/ 92/ 92,793
L 12| 7.3 59| 7.8 58 84 75 71 81 75| 8.2] 89
w1l ss 271 3.8 37 60 66 85 53 61 698 67
12| 27 o8| 36 14 30 Lol Ls| 3.2 27 45 42
1| 05| -1.6] -La| -0.3| 09| 20 41| o6 L7 26 286
migl - -| of - =-| - =-| - -] -| -
*
g1 -| w| 2| o 1| 1| - 2| - -] -
L [FiE_n8 6.9| 82| 6.4 92| 82 75 87 83 95 94
w1 60 37| 46 43 71| 71| 82 57 66 7.3 7.3
12| 3.2 20| 44 22 45 31 28 40 38 54 50
1| 16 oo 03 o2 25 27 43 17 28 33 40
w2l - -| -| of =-| = =-| - -| - 0
or
21 - u| ol -| =-| = = - -| -] -
T L) L ) TS 0.4 87 9.4 88| 1.1 107
#1| 7.4 48/ 5.8 56 80 90 1.0 7.1 68 88 88
12| 40| 23| 48| 2.8 45 40| 28/ 41| 3.6 6.4 5.9
#1 24| -0.2| 0.8 0.8 25 41| 54| 24| 18 43 42 I
w2 - -| - =-| =] 2 =| - -| -| -
B
g1 ~-| o =| = o - = -| -] -] -
. s12| 9.3 8.3 10.3] 8.5 10.9] 9.8 9.3 10.4[ 9.8 16| 1.2
1| 78| 56| 6.2 6.0 83 94 1.1 70 83 9.4 8.2
g [B12_49| 88| 65| 42 57 47| 42| 5.6 49 7.0 6.7
#®1| 29 1.4 us| 20 35 50 7.0 24 43 53 52
w2l ~| -| -| 2| -| - =-| ~-| ~-| -] -
B
21 - -| 1| 2| 8| -| =-| 4| -| - 1
o [T 81| 10| 183 17| 184) 187) 1.9) 10| 188 19.3] 19.1
# 1| 11| 15.2| 16.2| 15.0| 16.1] 18.5| 17.8| 16.5| 17.3| 17.2| 17.4
#12| 15.5| 14.6| 16.0| 15.4| 16.0| 16.3] 15.5| 15.8/ 16.6| 16.8/ 15.8
1| 147 12.8| 13.8| 12.4| 13.4] 16.1| 15.6| 14.2| 15.3] 149 15.4
izl - - - - - - - - - - -
H
g1l - -| -| - =| - =| -] - -] -
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Ny FavEE, S0EFRE434EIEBVT, 31 52,03 7THHIEER
h, BEFRBOIEHRER -,

198 5K, HE 40 0FL LML TwaH, 199 1415, 70837
oM. VEER4, 16 6N0MEMNERL, $FEREELD 1,680 ML %,
(B1E2—1)

WA ADE, AFAYFaw 29,3027 (BiFELD 1,55 7D
ANnIFaw22, 449 (PAYHany+avl 8P rEt, HIELD 24
TR ABEEh, Fh, aTNIFav 103 FELY LOTR (k)48
ZXhiz,

(£2-1, M2—-1, M2—-2)

WIREICcADE, BHE (11,41 17) £oxde#e (32,8097FD | #f
BWE (10,8680%) . JtigE (4,73 7)) T, 24093% (FEEQ 4%)
NEEEI hiz,

BB, AANIFavRERERIZCD ET A2EI - dbiEEH A, and Fa
viRFHSE, Hiths BEBE. BEHE. WERSE) . BRETSH{EEI M,

(K2—-38, M2—4, K2-5)

(k) FMABIRTOWLEDLORFELLZDOEELLNATED, FHRAE,»LIL
VEDO Y PFAMEXRBROUBEOHMTEN R THT EHNALM LR > TV D,



Swans

52,037 swans of three species were distributed 434 waters in
30 prefectures. The total number of swans in this season set a new
record. Until 1985, annual increase in wintering swan numbers was
over 400 birds. The increase in 1991, 1992, and 1993 are 5,703,
4,166, and 1,680 birds.

The numbers of each species in this season are as follows:
29,302 Cygnus cygnus, 22,449 C. columbianus (including 18 birds of
C. c¢. columbianus) and 103 (. olor. As compared with the last
season, the increase in C. cygnus number is 1,557 respectively, and
the wintering numbers of this species reached new record. The
decrease in (. columbianus numbers is 24 birds. The decrease in
C. olor was 19 birds. Feral population of this species became es-
tablished and the marked birds migrate between Utonai Lake, Hok~
kaido and Kitaura, Ibaragi (Table 2-1, Figure 2-1, and 2-2).

Most of wintering swans were distributed Touhoku district
(32,809 birds, of which 11,411 birds in Miyagi), Hokkaido (4,737
birds), and Niigata (10,660 birds), and these birds were 93 percent
(94 percent in the previous season) of the whole population (Figure
2-3, 2-4, and 2-5).
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#£2-1 NIFavEOERHNBREHOWER

Table 2-1 Annual change of the number of swans

BA7
%1 *2 3% *4 *5 *6 *7
E ORNERIBEE AANYFav|ans Fay| & T BH &t
B B PR &Lk F O
1970 22 111 11,095 542 - 11,637
1975 26 146 11, 270 1,745 979 13,994
1980 22 177 12, 336 2, 200 1,061 15, 597
1985 26 256 15,034 7,331 993 23, 358
1986 29 345 18,703 8,392 1,006 28,101
1987 26 327 21,111 11,453 125 32, 689
1988 28 340 21, 869 13,695 © 243 35, 807
1989 26 343 25, 301 13,922 @ 859 40, 082
1990 24 384 ST ero A 14, 986 @ 170 40, 488
1991 28 393 27, 343 18, 604 @ 244 46,191
1992 27 397 27, 745 22,473 | ® 139 50, 357
1993 30 434 29, 302 22,449 | ® 286 52,037

(FED a7 NI FavEROBETEL, O117 @119 @114 @101 ®122 ®103

F2) FRAUDaNnyFavid, anyFavO—HETHIZHD, anNIFav
WwEtr, (19894 871, 19904 2077, 19914 10%F]. 19924 257, 19934187))

FBEER R, AERTOLERDOI L, RBKHETHZ ERNTERERTH S,

*] Year

*2 The total number of prefectures where swans were seen in the census

*3 The total number of places where swans were seen in the census

x4 (ygnus cygnus

x5 Cygnus columbianus —- Cygnus columbianus columbianus are included : 8 birds
in 1989, 20 birds in 1990, 10 birds in 1991, 25 birds in 1992, 18 birds in
1993, respectively. )

*6 Others (unidentified swans) —- Cygnus olor are included : 117, 119, 114, 101,
122, 103, birds in 1988, 1989, 1990, 1991, 1992, and 1993, respectively.

x7 Total



()
60,000

55, 000}

50, 000

45, 000}

40,000

35,000

25, 000

30.000{

20, 000

15, 0D Dl

T

10, 000

5. 000}

Fil
u

1

1984

K2-—1

(A)
30, 000}

1985

1986 1987 1988 1989 1990

1991 1992 1993 (%)

B 1 OEMOBERRKKES (NyFa1v8E)
Fig 2-1 The total number of swans in the last ten years
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Fig 2-3 Distribution of swans in each prefecture
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Supplementary Table 2-1 Annual change of the number of each species,
wintering places, and participants

*1 *2 *3 _ ¥4 %5 *6 7 *8

En %ﬁ B 3 j- = *ﬁ

&= ot = = via A * )

o £5] H A A % ZR &

A B i} = % F 1))

H n F 3 2

a % 1
% (ha) (A) v

1970. 1.17 111 32,075 259 | 11,095 542 - 11,637
1971, 1.18 100 24, 387 249 | 11,429 846 = 128 25
1972. 1.17 82 42,000 235 9, 849 934 694 11,477
1973. 1.16 120 62, 102 240 | 13,185 1,689 1,193 16, 067
1974, 1.14 130 54, 103 252 | 11,359 1,226 480 13, 065
1975. 1.16 146 53,118 386 | 11,270 1, 745 979 13,994
1976. 1.16 | 143 38, 645 292 | 10,533 2,539 1,084 14, 156
1977. 1.17 154 45, 182 403 | 11,0565 2,248 2,730 16, 033
1978. 1.17 121 21,913 261 | 11,142 1,986 404 13,532
1979. 1.16 135 57, 277 351 8,416 2,550 1,558 12, 480
1980. 1.16 177 54, 343 428 | 12,336 2, 200 1,061 15, 597
1981. 1.16 183 84, 896 377 | 11,920 3,412 456 15, 788
1982. 1.16 220 94, 198 592 | 13,571 5, 064 241 18, 876
1983. 1.17 211 74,475 610 | 15,619 6, 230 380 22, 229
1984. 1.17 180 80, 602 588 | 14,464 6, 246 135 20, 845
1985. 1.16 256 95, 227 685 | 15,034 7,331 993 23, 358
1986. 1.16 345 | 103, 581 919 | 18,703 8,392 1,006 28,101
1987. 1.16 327 70, 000 1,143 | 21,111 | 11,453 125 32, 689
1988. 1.16 337 56, 367 872 | 21,869 | 13,695 | @ 243 35, 807
1989. 1.17 343 51, 992 845 | 25,301 | 13,922 | @ 859 40, 082
1990. 1.16 384 55, 308 973 | 25,332 | 15,006 | ® 150 40, 488
1991. 1.16 393 61,771.4 | 1,098 | 27,343 | 18,604 | @ 244 46, 191
1992. 1.16 397 57,022. 2 998 | 27,745 | 22,473 | ® 139 50, 357
1993. 1.16 434 67, 235.5 985 | 29,302 | 22,449 | ® 286 52, 037

(%:II) ATNIFa v BRROEIZTE, OI17 @119 ®@114@1013122®103

(F2) ZAV AN Favid, aNyFavD—HETHDIDT, anNyFavll
'éigtﬂlﬂtb\jﬁ(1989fﬁ823\ 19905ﬁ2023\ 19914107F), 199222571, 19935E1823)o

* BIEEFF Lk, FAERToREFDOS b, REBCHETAZIENTEENTH %,

*1 Dat

e

*2 The total number of places where swans were seen in the census

*3 Total area (ha)

*4 Total number of participants

*5 Cygnus cygnus

*6 Cygnus columbianus —- Cygnus columbianus columbianus are included : 8 birds
in 1989, 20 birds in 1990, 10 birds in 1991, 25 birds in 1992, 18 birds in
1993, respectively.

¥7 Others (unidentified swans) —- Cyvgnus olor are included : 117, 119, 114, 101,
122, 103, birds in 1988, 1989, 1990, 1991, 1992, and 1993, respectively.

*8 Tot

al
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Supplementary Table 2-2 Observations of swans in each prefecture

S T AR (o) [WEEAR|  wtwrd|  avm|romwrs| mrwe| R i
i 75 70237 72| 3,659 1,084 23 1| 4,737
¥ & 75| 11,626.1 150 4,919 2 4,921
s F 27 485.9 76| 2,007 276 16 2,389
'R 82  2,85L.7 108  9.250| 2159 1 1 11,411
B 36 915.5 76| 2,850 728 12| 3,500
W 20 226. 8 38| 4,188 1,767 5,955
Hw o8 | 5113.7 122 78| 3,755 1 1 4,543
% B 14| 3,655.0 26 307 254 50 2 613
7B 1 4.0 4 3 7 10
B E 1 70.0 2 4 60 64
% E 1 80. 0 2 60 60
T % 3 485.0 6 6 3 20 29
¥ K

Wz

¥ B 16|  2,504.0 3|  1,103] 9,418 3 130| 10,660
& W 4 271.0 4 99 17 116
5 N 5| 6,280.0 25 13 630 643
B o 1 20.0 2 48 48
T 2 736.0 7 5 2 7
£ % 4| 1,585 9 2 454 456
K & 2 750..0 17 12 12
i

£ 1| 1,050.0 4 1 1
= & 1 1.0 2 1 1




zﬁiﬁ}ﬁzﬁi Sﬂ?ﬁfﬁﬁﬁg HAHR (h:)3 WE}EAE maf;g :Mf;g 7%')71:11\77‘*;3 :17“/\7%53 f!?FE}gl t%’?
W K 6 1,000.0 17 114 114
AR 2 975.0 10 9 17 26
x K

£ H 4 132.0 24 45 45
# B

EIEAT]

B B 7 11, 080.0 26 1,304 9 1,313
8 R 5 8, 246.5 17 4 257 1 262
B oW

B 1 31 1 1 1
W o

#m 8

F

£ ®

& om

B/ | 1 8.0 1 1 1
% B 2 55.0 2 3 3
B &

LS

X 4

B

HRE 1 5.0 1 6 6
i

& =Ké’lr 434 67,235.5 985 29, 302 22,431 18 103 183 52, 037
*1  Prefecture *5 Cygnus cygnus *93 unidentified swans

+5 Total svea ey P e Colimbianis saliiamis  +ll Total

x4 Total number of participants *8 Cygnus olor
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Supplementary Table 2-3 Best ten prefectures that numerous swans wintered
in January, 1993

x] e *3
B 4z NG Fa vEEE AFNIFav anNyFav
1 E H 11,411 B W 9, 250 IR, 9,418
2 IR ) 10, 660 T & 4,919 ' 5 3, 755
3 & 5, 955 B 4,188 E W 2,159
4 T 4,921 dt¥sE 3, 659 B 1, 767
5 JtiEE 4,737 * H 2,850 5 H 1, 304
6 BB 4,543 = F 2,097 dtHEE 1,044
7 * H 3,590 IR ) 1,103 % H 728
8 = F 2, 389 B 5 786 A i 630
9 5 H 1,313 RO 307 £ % 454
10 & 643 E W 99 = F 276
x4
2EF 52, 037 29, 302 22,431
x] Swans x2 Cygnus Cygnus x3 (ygnus columbianus x4 Total
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Supplementary Table 2-4 Best ten areas that numerous swans wintered in January, 1993

*1 *2 *3 *4

JEGL | #BERFE - ATHETH 2 Hox & F 4 TSR CI) x W ¥ Xk &

1 [ REET & ) O 4,210 | #AM#ay 2,640  any#ay 1, 570%

2 |FBEIBTH i - R - %R 3,853 | aMFay 3,558  AAMFay 9577

3 | HE EKIEHET L W 3,278 | aVay 2,866  AiNiFay 2827

4 |EW RS FEIE - AE 1,810 | HWV#ay 1,724 aNy#a9 8671

5 |EWIEEVIET B - EEE 1,508 | HMhfay 1,508

B8 |FBREXTH BER 1,394 | av#3r 1,394

7 |85 BIEEET b AR et 1,305 | av#ay 1,083  Hiny#ay 2217

8 | BEUREXT rhiE 1,208 | a2v#3y 1,203

9 | EiRE=AKHET NEHAJI| 1,014 | #M#a9 603  aNFay 4117]
10 |BFEEFH 36 _EJI| 882 | #iN#ay 597 aniFay 2697

GE) ZORCHIIBEETRER. —HFOLOELTRS ZEABYEE XS IMBETH ). EHOFEMALL
25 EDD B,

*1, *2 Area *3 Number of swans counted *4 Number of main species
AANIFay Cygnus cygnus
INFa% Cygnus columbianus jankowski i

TAVBaINIFa% Cygnus columbianus columbianus




Bl 2-5(1) HWAEAHRBRINIIFavEBREROAEL OFHOHER
Supplementary Table 2-5(1) The total number of swans in the last ten years
in each prefecture

W aE R 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993%
1 it # & 4.391 2,700 3,695 3.273 3,408 3.963 3,685 5.471 4,239 4,737
2 H # 2,939 2,637 3.832 3,942 4,030 4,477 4,813 5.614 5.625 4,921
3 =) * 218 437 923 892 1,247 1,560 2,060 2,139 2,272 2,388
4 g W 4,620 7,213 7,681 10,361| 10,080 10,957 10,905 9,861 11,677 11,411
5 *® H 922 764 1,208 1,887 2,283 2,567 3,508 3,103 4,779 3,590
6 w i 404 1,420 1,644 1,234 3,456 3,497 3,213 3,782 4,652 5,955
7 # 5 2,028 2,869 2,954 3,418 4,093 4,175 3,978 4,743 4,657 4,543
8 X OH 215 267 276 430 352 398 410 547 539 613
9 T, N 2 7 4 2 24 12 10
10 " B 8 2 54 42 35 40 40 105 97 64
11 H x 5 31 53 26 25 4 3 60
12 F % 5 26 18 2 3 7 9 12 29
13 ¥R 4 1
14 ;3N
15 #OB 4,253 3.529 3.736 5,141 4,873 6.357 5,879 8,298 9,269 10,660
16 =] t 24 40 47 53 50 44 69 81 90 116
17 f N 838 357 143 70 264 232 367 476 643
18 # #F 1 4 3 14 34 12 438
19 i g0 9 14 20 9 11 18 20 18 22 7
20 e £ 45 107 234 225 223 244 295 424 366 456
21 L B 15 8 1 10 21 2 2 12
22 i | 5 1
23 oy A 6 1 3 4 1

I has' IARE s’ shad

PR O

‘ﬂﬂﬂl

1nnnl

1nnn|

1ﬂﬂﬂ|

49 A N"NN”"

1ﬂf\1|

1nno"

1T 00 0 M l




WHE R 1984 1985 1986 1987 1988 1989 1990 1991 1992\ 19934
24 = H 1 1
25 jix3 = 39 73 194 224 1565 222 191 91 133 114
26 = Eil 23 44 56 35 28 29 30 26 50 26
a7 X i
28 5 H 17 29 35 25 32 2 6 39 11 45
29 = =3
30 1 & 1 1
31 B bij 290 712 363 408 1,036 1,075 978 1,206 1,207 1,313
32 B iod 387 332 692 896 272 156 145 194 146 262
33 i} th
34 IR B 1 I
35 7] 0 1
36 T B 2
37 & M
38 s 9% 3 5
39 = ! 1
40 # 5] 1 1 2 1 3 4 1
41 & H 1 21 1 3] 3
42 E &
43 fig * 3
44 x 5 1 3
45 = LG \ 6
46 BERBE 6
47 b #h 12 7

& = %} 20,845| 23,358 28,101| 32,689| 35,807| 40,082| 40,488| 46,191| 50,357| 52,037

*] Total




B &

2 — 5 (2)
Supplementary Table 2-5(2)

BEFEN L TN Fa vEHEROARAELOOEHMOHB

The total

in each prefecture

nunber of Cygnus cygnus

in the

last ten years

I E R 1984 1985 1986 1987 1988 1989 1990 1991 1992| 19934
1 it i3 H 4,391 2.700| 3,586| 3.260 3,313 3,911 3,303 4.563| 3,534 3,659
2 | & % 2,923| 2,637| 3.832| 3.,942| 4,015 4,477 4,793 5,236 5,593| 4,919
3 | B F 218 435 921 856 1,175 1,423 1,928 2,021 2,217 2,097
4 g % 3,868 5,644 5,839 7.760 6,467 8,928 7.822| 7,303 8,303| 9,250
5 % H 491 754 1,118 1,813 2,270 2,342 3,179 2,932 2,702 2,850
6 i % 331 1,040 1,146 778 2,603 2,504 2,146 2,831 3,440| 4.188
T ® B 101 286 612 613 782 696 866 954 434 786
8 * R 132 149 140 168 137 156 194 293 257 307
9 N 7 11 3 3
10 B OB 3 2 4 4
11 % X 1
12 | + ¥ 5 16 7 6
13 L
14 % i
15 H 0B 1,938 1,252 1,358 1,820 1,016 787 1,000 1,087 1,134 1,103
16 # W 24 38 42 52 48 40 65 79 79 99
17 B 9 10 24 3 8 12 4 13
18 H H
19 ITR ! 14 20 9 11 10 7 10 4
20 E B 20 7 9 2 1 2
21 K B 1
22 B M 5
23 | ® @ 1




23 |

#HH R 1984 1985 1986 1987 1988 1989 1990 1991 1992| 1993%
24 = =
25 A 7 11
26 RO 13 35 41 24 17 11 10 13 28 9
27 X K
28 5 H 2
29 ® R
30 1 & o
31 B m 5 5 9 6 3 5 2
32 BE # 1 4
33 FA i1l
34 | m B )
35 1] m}
36 g &
37 HF
38 ® B
39 B oM
40 # B 1 1
41 - 2 1 3
42 B K
43 fE x
44 x %
45 = L
46 BERE
47 U 3
£ B3 %} 14,464 15,034 18,703 21,111 21,869 25,301 25,332 27,343| 27,745| 29,302

*1 Total




.

Bl 2-5(8) MEAMBHN NI FavyHEHROBELOOFROHER
Supplementary Table 2-5(3) The total number of Cygnus columbianus in the last ten years
in each prefecture

®HE TR 1984 1985 1986 1987 1988 1989 1990 1991] 1992% 1993%
1 it i i 102 4 18 11 327 826 679 1,044
2 " E3 16 15 6 378 29 2
3 = F 2 2 36 T2 134 132 118 432 276
4 = 5 641 1,386 1,806 2,571 3.613 2,029 3.083 2,558 3,373 2,159
5 ® =} 430 9 90 74 13 225 328 171 2,076 728
6 L i 73 380 498 456 853 993 1,067 951 1,211 1,767
7 H = 1,924 2,583 2,342 2,805 3,307 3,478 3,112 3.789 4,213 3,755
8 B/ W 83 118 136 183 131 178 149 207 221 254
9 15 X 2 4 2 13 9 7
10 T B 8 2 54 39 35 39 38 101 97 60
11 e % 5 31 53 25 25 4 3 60
12 F 10 11 5 7 7
13 X X
14 o=
15 # ] 2,295 1,468 1.415 3.317 3.806 4,840 4,879 7T.115 8,120 9,418
16 w i 2 5 1 2 4 4 2 11 17
17 a Jil 78 333 140 70 256 220 367 472 630
18 1 H 1 4 3 14 34 12 48
19 W #H
20 =3 g 25 100 225 225 221 244 295 423 366 454
21 57 1= 15 8 10 20 2 2 12
22 " | 1 1
23 ¥ & 6 2 4 1




KR 1

984

1986

1987

1988

1989

1990

1991

1992 %

19934

24

#®

25

39

194

224

155

222

191

91

122

114

26

10

15

11

It

18

20

13

22

17

27

28

L7

29

35

25

32

39

l1

45

29

30

31

290

707

363

403

1,027

1,063

975

1,200

1,200

1,304

32

387

332

692

895

272

156

145

194

144

257

33

34

35

36

A= B R =R =l g D e I

| OM E(XS|E|e|B(F (% || &

37

~—

38

39

40

41

42

Hu(RF [ 2 (3¢ | Mo

43

=
Fuy

44

45

46

e

47

| |F (P (H|F|®HE|E |

o= - e

H
.

*
—

6.

246

7,331

8.392

11,453

13,695

13,922

15,006

18,604

22.448

22,431

x1 Total
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Supplementary Table 2-6
Differences of the number of swans, places, and areas
between wildlife protection areas and the others

(1) EBRIREX Wildlife Protection Area

%1 %2 %3 %4 %5 %6 %7 %8 %9
B o= RHE PAVD 37" ;
#HEFFE | B E | WA (ha) [(2ANVFa9 | aViFad | aNVFay| Ty | FEAHH El
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(2) RBIX Resting Area
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Supplementary Table 2-6
Differences of the number of swans, places, and areas
between wildlife protection areas and the others
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The places come under Clause 1:3 ~ 1:6, Article 11 of the Law
( public road, precinct of temple, graveyard, etc. )
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Differences of the number of swans, places, and areas

between wildlife protection areas and the others
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Area of prohibition of shooting
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