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Abstract

This study explores the ecological functioning and sustainable management of
the feral buffalo (Bubalus bulalis) in the Yangmingshan grassland area. Continue to
investigate the feral buffalo populations - in- the Huangzuishan/Tingshan/
Qingtiangang area, a regular monitoring model was adopted in 2020-2021.
Footprints were spoted in the Huangzuishan for animal tracking; the 6-km trail
scanning of Tingshan reported buffalo and wild dog issues monthly; within the 2
km trail of Qingtiangang, buffalo activities were located through GPS to monitor
the damage of fences, and we invited experts to suggest the humane principles of
water buffalo management.

Water buffaloes are important herbivorous consumers in the Yangmingshan
grassland ecosystem. They coexist with sambar, munjac, and wild boar. Buffaloes
feed on grasses in the past century, rewilding as wildlife state. The specific research
results include:

(1) Buffalo population and identitification: By the end of 2021, there are only 4
buffalos (including 1 adult bull, 1 adult cow, 1 subadult and 1 calf) in the
Huangzuishan, 19 cows with 6 newborn calves in Tingshan; 13 cows (including 1
adult bull, 4 newborn calves, 5 adult cows, 2 subadult cow, 1 young bull) in
Qingtiangang. In addition, the Tingshan herd had the largest home range, migrating
3 km to Qingtiangang pasture from April to May of 2021; in winter, they descend to
the lower elevations of Tingshan and Fengguizui.

(2) Preliminary monitoring of buffalo range: The Qingtiangang herd breeded in
a 40-ha grassland in summer when food is abundant; then exploring a hilly area of
150-350 ha during a week of winter in 2021. Regular release of buffalo migration
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information already reminded visitors and contribute to interpretative education.

(3) Citizen scientific participation: Early warning of herd dynamics on the
citizen conservation website is important for tourists, encouraging citizens to
participate ecological investigations, and promoting the awareness of animal
protection.

(4) The original plan was to trap wild buffalo in the Tingshan-Huangzuishan
area. Due to the outbreak of bovine nodular rash in 2021, the animal activities were
continuously monitored by trace spoting.

(5) Host a professional symposium with experts on animal-protection and
wildlife issues 2020: By establishing specific and feasible principles for the
management of buffalo, the precious Qingtiangang buffalos were sent to the
National Buffalo Conservation Center in Hualien for protection.

The grassland landscape of Yangmingshan is the cultural landscape before the
establishment of the national park in the last century. The best way of natural
management is to not interfere with nature, and continue to care for the degrading
buffalo resource. The monitoring of feral buffaloes also facilitate the long-term
research of the ecosystem, promoting the wildlife awareness among hikers, and
remind the wildland responsibility for all human-being behavior.

Keyword: Feral Buffalo (Bubalus bulalis), Yangmingshan National Park,
Qingtiangang, grassland sustainable development, ecological system
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1 I tag 8 (Temp, C)
#%» 1 2 3 4 5 6.7 8 9 10 11 12

2002 10.2 114 150 18.0 20.0 222 234 23.1 20.6 18.6 144 13.0
2003 9.7 119 122 179 193 215 242 235 217 174 16.0 105
2004 9.0 11.7 118 164 .20.1 208 229 228 211 16.1 154 126
2005 95 114 113 170 204 219 231 228 215 181 161 9.7
2006 115 117 125 171 194 219 235 231 206 184 164 122
2007  10.7 128 14.1 153 204 222 240 227 212 178 14.1 129
2008 109 82 133 169 189 218 229 230 215 193 148 116
2009 89 14.8 127 148 186 219 231 232 225 18.0 153 105
2010 111 127 140 146 193 205 232 23.0 21.7 17.7 146 11.2
2011 75 111 99 157 191 227 231 231 206 17.6 16.8 10.6
2012 99 11.0 13.7 173 19.7 21.7 234 226 205 17.0 150 116
2013 106 132 139 154 20.1 230 233 241 212 172 147 100
2014 102 105 127 163 19.7 221 239 235 229 180 16.0 9.7
2015 98 113 135 16.8 204 23.7 236 226 213 187 171 123
2016 103 9.7 120 186 20.7 231 239 232 216 20.7 16.3 134
2017 116 104 124 165 194 223 236 240 228 189 164 110
2018 106 9.8 139 168 21.3 219 231 227 216 16.7 163 135
2019 123 135 138 181 188 222 235 233 20.7 183 152 1238
2020 117 124 146 145 212 237 243 234 212 179 165 123



2021 9.0 126 144 157 216 227 232 227 225 187 144 115
L 104 115 13.0 165 19.9 224 235 232 214 182 158 116

£ 1B~7 & F B BEdCRlsbent B F i R8s 45905 14 837 m: 2002-2021 &)
v B % # 8 (T_Min, C)

£\ 1 2 3 4 5 6 7 8 9 10 11 12

2002 33 48 44 107 136 152 188 187 161 125 7.4 4.0
2003 13 33 37 83 133 138 189 196 157 114 59 29
2004 -0.7 40 37 69 119 147 183 184 173 121 100 -05
2005 -09 06 -08 79 136 159 169 192 165 125 103 05
2006 08 44 24 91 112 140 195 179 158 151 10.7 43
2007 22 39 45 6.1 140 19.2 19.7 196 175 13.0 80 29
2008 25 12 6.1 88 106 14.0 19.2 186 16.6 153. 54 46
2009 05 65 29 6.2 121 164 188 188 187 135 .88 31
2010 07 37 01 75 132 135 198 187 169 9.6 103 1.6
2011 02 26 23 65 120 187 19.7 19.0 154 128 99 35
2012 23 32 29 93 121 171 188 19.0 136 117 7.6 01
2013 34 67 38 64 86 181 187 197 155 115 4.0 22
2014 24 16 43 93 93 170 196 19.2 184 128 106 25
2015 26 25 53 70 121 205 195 188 17.0 138 58 25
2016 -37 04 23 111 99 190 201 175 176 147 111 55
2017 38 15 46 66 142 179 191 200 17.0 116 91 54
2018 18 02 40 61 124 153 193 187 157 113 111 56
2019 55 70 58 94 121 150 193 198 161 142 95 64
2020 26 25 772 6.1 163 19.2 200 203 152 124 112 -0.7
2021 04 .45 56 76 129 173 194 192 169 131 69 58
= 17 30 38 7.7 120 172 192 191 164 131 89 34

2109 & §F % BRI N B § G R85 32 83T m: 2002-2021 #) :
7 7% -k p #c(P_Day, day)

£\ 1 2 3 4 5 6 7 8 9 10 11 12

2002 4 14 14 11 14 15 11 11 17 19 16 19
2003 15 14 19 17 13 14 4 12 15 11 23 15
2004 21 8§ 22 13 14 16 12 14 19 17 17 24
2005 21 22 17 11 19 16 7 14 11 23 11 22
2006 24 23 14 18 21 14 11 11 19 16 19 25
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2007 23 12 20 20 11 19 6 22 20 25 24 21
2008 21 28 13 18 15 18 9 4 19 19 22 14
2009 20 15 18 18 7 16 7 13 18 23 25 17
2010 21 16 10 20 17 21 6 12 14 21 20 8
2011 29 19 19 8 18 12 11 11 14 24 24 27
2012 26 24 17 22 17 17 7 20 12 13 18 24
2013 22 19 18 20 17 10 5 11 15 26 19 25
2014 8 18 18 13 22 18 9 7 13 17 19 20
2015 13 18 14 13 19 8 9 20 14 18 21 26
2016 27 17 20 14 14 14 12 10 26 23 20 19
2017 23 16 21 15 16 16 11 7 9 27 27 25
2018 24 18 14 10 5 15 9 19 16 24 24 23
2019 20 19 19 20 17 15 16 18 20 17 23 20
2020 16 14 22 19 16 8 7 13 17 23 23 28
2021 19 13 18 14 6 12 12 11 10 23 22 25
I3ia 21.1 188 176 159 156 144 9.1 133 16.2 21.2 21.3 226
21D A F %R RIS B A B4 485 4 837 m: 2002-2021 # ) ¢

> % p P pF#c( SunShine, hr)

£\ 1 2 3 4 5 6 7 8 9 10 11 12
2002 103.6 77.7 103.0 -88.0 106.1 709 1129 1539 729 781 741 526
2003 1011 694 572 740 872 656 1655 148.8 138.0 1116 442 56.9
2004 469 1434 403 853 373 913 1685 1247 782 681 86.3 423
2005 374 271016 89.3 608 80.8 1447 102.2 1398 40 X 217
2006 38 479 ° 79.1 535 52 80.8 1141 160.6 62 1017 68.6 40.3
2007 588 859 497 627 1407 668 138 922 80.2 352 132 551
2008 35.6 3.7 1143 798 1003 99.1 141 157.2 945 78 56.5 91
2009 50.6 103.1 634 881 1736 969 129.8 107.1 785 35 391 572
2010 66.8 58.7 1186 57.9 101.7 54.8 1447 139.6 1346 277 21.7 1251
2011 7 694 474 1437 63.6 1147 140.7 1253 1118 405 304 187
2012 255 395 100.6 544 97 578 187.8 1045 999 876 58.6 46
2013 615 496 947 477 611 1044 1548 1451 109.8 413 79.7 4938
2014 1298 57.8 54 885 392 402 1655 1435 1445 791 333 39
2015 721 71 837 1241 59.7 1259 165.7 71 119 612 612 211
2016 138 596 895 736 691 971 1604 1542 56.6 682 605 651
2017 527 535 615 1034 488 713 1588 1537 135 36.2 438 30
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2018 48.1 534 1244 106.7 146 94 139.6 97 1019 799 599 719
2019 617 547 691 896 65 803 1159 1176 864 973 655 475
2020 939 938 797 825 70.6 1349 150.1 1495 944 429 315 10
2021 70.8 1104 817 1048 1015 912 1318 1058 1281 56.3 483 451
Tia 524 58 80.8 858 832 89.7 1471 1254 101 595 501 447
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13 T3 FTRAT RiehmBed B ARES (AT D)

i RE &at
SR AEYIRATE A B C &t A B C &t T SS PB PR PF AB
1 HhBE 2 3 5 34 4 11 16 PR
2 TEER 3 36 1 3 4 10 PB
3 #M 1 2 2 5 3 3 8 PR
4 RTHARTER 2 2 1 3 4 6T
5 RS AR 1 2 3 1 2 3 6 PF
6 RitHZ 1 1 2 1 1 1 3 5 AB
7 HEHE 1 1 31 4 5 PR
8 MR 1 2 3 1 1 2 5 PR
9 TH 2 2 4 4 PB
10 HRFIE 1 1 2 1 1 2 4 AB
11 s 11 2 11 2 4 AB
12 iR 11 1 2 3 4 SS
13 &EHMHES 3 3 3 SS
14 HAE 1 1 2 1 1 3 AB
15 /NEBEE 11 2 2 AB
16 K REEEL 1 1 1 1 2 PR
17 FHhE 1 1 2 2 PR
18 HEE 11 11 2 PB
19 ELLHE 1 1 1 1 2 PR
20 4If 11 1 1 27T
21 HEFAE 1 1 2 27T
22 Mgk 1 1 1 1 2 PF
23 #H# 2 2 2 SS
24 BEEE 1 1 1 1 2 PF
25 HEHEEH 1 1 1 1 2 PF
26 #LLFE 1 1 11 2 PF
27 VETEIE 1 1 1 1 2 SS
8 SHEE 1 1 1 PB
29 3IREE 1 1 1 PF
30 4-FAE 1 1 1T
31 “Fii 1 1 1 PF
32 WHEE 1 1 1 PF
33 WIHE 11 1 PR
34 REUWKE 1 1 1 PF
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35 HAFIE 1 1 1 PF

36 Bis 1 1 1 PF
37 wEANER 1 1 1 PR
38 hpE 1 1 1 AB
39 EPHFT 11 1 PB
40 FEEEKIRER 1 1 1 PR
41 HEREEE 1 1 1 PR
42 fgEE 1 1 1 PR
43 B 1 1 1 PR
44 JEHBLE 1 1 1 PR
45 BEEEIRET 1 11 SS

Gt 16 23 20 59 14 271 21 68 127
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E\ T 1 2 3 4 5 6 7 8 9 10 11 12
2017 13 15 19
2018 25
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2021 16 10 15 16 16 17 16 16 18 19 21

2020 Eiedr 46 o THE LR 210 k380541 8
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