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Abstract

This report presents a summary of the results of the third SATOYAMA survey (2013-
2017) as part of the ongoing Monitoring Sites 1000 program (2005-2017). We evaluated
the status and changing trends of agricultural satoyama ecosystems in Japan by analyzing
nationwide data collected from about 200 monitoring sites. We also evaluated
biodiversity status, environmental pressures, and conservation measures at each site, and
summarized these results according to the conceptual framework of the Aichi
Biodiversity Targets developed at the Convention on Biological Diversity during the 10t
Conference of the Parties (CBD-COP10). We reviewed the outcomes of the survey and
identified future challenges of the program from several perspectives including adequacy
of survey design, sustainability of survey structure, and outreach and utilization of survey

outcomes.

Changes in biodiversity status at all monitoring sites during the past decade

The nationwide SATOYAMA survey conducted by 2017 have recorded a total of 3,924
species. Among surveys of plants, birds, and butterflies, 40-50% of species were endemic
and 10-40% of species appeared on the Red List 2019, issued by the Japan Ministry of the
Environment. A total of 128, 111, and 53 sites were surveyed for plants, birds, and
butterflies, respectively; surveyed sites demonstrated rich biodiversity within a relatively
small total area compared with the national scale. These findings suggest high species
richness within satoyama regions; these ecosystems are therefore important for
conservation in Japan.

In the past decade, we detected no significant trends in species richness among
plants, butterflies, birds, or mammals; however, native bird and butterfly population sizes
possibly decreased significantly. If we only focus on the result of the survey, butterfly
population growth rates indicated a decreasing trend in more than half of all species, with
40% of species decreasing at a sufficiently rapid rate to be classified as threatened
speices according to the Japan ministry of the Environment Red List criteria. In these
decreasing species, even though only some were listed in the Red List 2019, most of these
are common species such as the dryad butterfly (Minois dryas) and Asian comma butterfly
(Polygonia c-aureum). Although the result cannot be simply assessed for the Red List unless
the trend is revealed from the whole of the country, they may be listed as threatened
species if decreasing trends cannot be reversed because most of these species mainly

inhabit satoyama ecosystems. The SATOYAMA survey also confirmed significant
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decreasing trends among reliable wetland indicator species including two firefly species
(Luciola cruiciate and L. lateralis), the montane brown frog (Rana ornativentris), common
satoyama bird species (brown-eared bulbul, Hypsipetes amaurotis; Japanese barn swallow,
Hirundo rustica; and Japanese jungle crow, Corvus macrorhynchos), and grassland indicator
species such as the Japanese hare (Lepus brachyurus) and grassland and forest edge

butterflies.

Status of management and conservation action at each monitoring site

Although most monitoring sites contain abandoned agricultural areas, we observed
volunteer-based conservation activity at many sites. We also confirmed habitat loss due
to development construction at 25% of monitoring sites over the past 5 years, and
increasing numbers and range expansion among larger mammals including wild boar
(Sus scrofa) and Japanese sika deer (Cervus nippon) and alien species including the raccoon
(Procyon lotor) and Chinese hwamei (Garrulax canorus). Water bodies in about 30% of
monitoring sites remain free of invasive red swamp crawfish (Procambarus clarkii) and
American bullfrogs (Lithobates catesbeiana).

Conservation and promotional activities using the Monitoring Sites 1000 program
has been vigorously promoted and increasing yearly among satoyama ecosystems.
Biodiversity conservation activities include agricultural management of paddy fields,
secondary forests, and grasslands by volunteers at 40% of monitoring sites, additional
conservation activities (65%), promotion and education (70%), meetings with land owners,
stakeholders, and administrators (47%), collaboration with local citizens (40%), and
utilization of forest resources for firewood and compost (46%). We detected increasing
numbers of and brown frogs (R. japonica and R. ornativentris) inhabiting paddy fields
where conservation and restoration activities were conducted by citizens. Such voluntary
conservation works have been suggested to contribute significantly to biodiversity
conservation at monitoring sites. However, we also found that only ca.10% of sites

obtained financial support for such activities.

Future challenges of satoyama ecosystem conservation in Japan

Although citizen conservation activities are actively conducted at the monitoring sites,
satoyama environments are changing due to ecological succession following agricultural
abandonment or fragmentation due to land development. These types of environmental
change are likely to be correlated with the decline of satoyama ecosystems, as

demonstrated by decreasing population sizes among wetland and grassland indicator



species and common satoyama species, as described above. Therefore, it is essential to
determine the factors influencing biodiversity loss and to avoid irreversible changes such
as local extinction.

Biodiversity conservation activities appear to be more intense within monitoring
sites than in other agricultural areas. However, we did not detect trends indicating
biodiversity recovery because population sizes among common species generally
decreased and 20-40% of bird and butterfly species which is likely to meet decreased at a
sufficiently rapid rate to be classified as threatened speices according to the Red List
criteria. To achieve the Strategic Goal C of the Aichi Biodiversity Targets (“To improve
the status of biodiversity by safeguarding ecosystems, species and genetic diversity”), we
should continue to advance practical conservation efforts.

The most significant outcome of the Monitoring Sites 1000 program was that the
nationwide biodiversity monitoring network was maintained over the past decade. More
than 2,500 citizens participated in the SATOYAMA survey, producing about 1,820,000
data and improving the taxonomic skill of surveyors. Our data have been used in a review
of national protected areas, to inform the environmental policies of local governments,
and to develop pest management programs at several sites. To maintain and develop the
nationwide monitoring network and use the resulting data more effectively, we must
promote outreach by reporting survey results, supporting activities including capacity
building at all monitoring sites, and pursue collaboration with diverse stakeholders such
as scientists, museums, and private businesses. The continued operation of the
SATOYAMA survey faces serious issues such as surveyor aging and a shortage of
successors. To ensure continued accumulation of satoyama ecosystem biodiversity data,
it is essential to establish monitoring systems that are engaging and relatively easy to

maintain for surveyors.
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5 O0hEA - 1 0.03 -
1 HILFEY - -0.08 0.650 4 0.04 -
N JH - 0.12 0.490 5 0.03 e fE AN (VU)
Lan Ry - -0.31 0.150 4 0.14 -
INFOT - -0.18 0.348 4 0.03 HEER AR (NT)
FTAIRZE - 1 0.02 -
FITEX - 2 0.02 HiR R IAKE (CR)
IVERL - 1 0.02 -
7 - 0.09 0.611 4 0.06 -
AT OhEA - -0.12 0.530 13 0.21 -
Fipd =Ll - 0.17 0.493 7 0.14 AR IRNEE (VU)
L¥ETEH - -0.22 0.579 1 0.07 -
F20000 - 0.46 0.311 3 0.13 -
ERYHE - 2 0.89 -
/3 - 0.16 0.440 14 0.99 EfHEENT)
aF7hTS - -0.16 0.542 7 0.19 -
/IR - 0.20 0.465 2 0.03 -
/\FF3rg - 1 0.10 -
LaEax - 1 0.02 -
HhZ5h - 0.06 0.714 5 0.14 -
TATLE - 1 0.13 -
Faawdi ¥ - 1 0.13 -
YIS - 0.12 0.622 3 0.12 -
Al AN S - 0.09 0.749 6 0.26 EHEFEE(NT)
rhr Ve - 0.13 0.627 2 0.03 -
eo4+ - 0.29 0.286 7 0.04 B (NT)
EAT IR - -0.07 0.668 12 0.34 -
Ed=v} - 0.00 0.994 13 0.16 -
o0 - 0.02 0.910 15 0.17 -
JLERFE - -0.01 0.978 2 0.04 -
HFAERF - -0.23 0.500 4 0.05 -
TURA - 0.27 0.240 6 0.07 -
Hhyv i - -0.08 0.840 1 0.05 -
X/ =ay - -0.08 0.840 1 0.02 HEHEHEIRNT)
INETLO - -0.08 0.840 1 0.10 -
TEFvSA - 1 0.06 -
=HI - 0.19 0.294 11 0.04 BB (NT)
aHE - -0.06 0.733 8 0.90 -
AL - -0.01 0.978 2 0.02 -
1) - -0.01 0.961 5 0.03 -
Fao s Ry - 0.03 0.864 15 0.38 -
T - 0.03 0.784 14 0.08 -
X o188 - 0.02 0.905 14 0.18 -
hIHZA - 0.14 0.617 4 0.04 -
A My, - 2 0.03 R E RIBEE (EN)
FF+HHE - 1 0.02 -
34A - IR (NT)
S04 - 1 0.18 -
ko, - 1 0.12 -
OFKY - -0.08 0.840 1 0.15 HERBIENE (VU)
Favoal ¥ - -5.20 0.189 3 1.32 -
FaoE - 217 o 0.000 1 0.40 i IEIBEE (EN)
AT7HFPH IR - 3 0.50 -
EEP" - 2 0.02 -
AAA - 1 0.04 -
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fiR2. FIVHOETEDOEFHZELR - HBMQDINSDOEFE(L - HRAE

%1 : NA=EFRBOEFEMREESNN o - @ HIRSEEAMEL\ZHRRTI SRS

X 2 @ RIEOHRMROEIEHREN (TIEN - B L TLBDON ? imz S5 > 5 ARRICANZ GLMM T LTz
X3 1 ETEHRSINEY A M TIERED 0 ZEMU TEHE

BASRELLE HBEhE0 HRmmEA0E HIREE FHEFSE RL2019H551)—
B4 (2008-2017;  BI&DREE SORFEE  (HBEYA B/RE/E/T e

1EH-U)x1  ZEibxe2 (PfH) X2 # x ) Ah)%3
SVWIHSRATH N -0.04 0.584 49 223 -
aWINA -0.07 0.259 77 1.70 -
XoAFE DR -0.03 0.851 36 6.07 EHERIR (NT)
TA -0.11 0.288 18 0.45 -
FHF LY 0.00 0973 63 1.34 AEHBIRITIR (NT)
L—BTF N 0.09 0.489 21 1.42 -
ARZFAHL -12.6% -0.11 0.299 20 0.43 -
Jv45Faw -11.0% -0.05 0318 171 272 -
REE 4 b lubils -10.0% -0.08 0457 24 1.33 -
aLZYF -9.6% -0.03 0553 77 1.32 -
FIFa -8.8% -0.31 * 0.070 25 2.02 H R (VU)
Eaurd k)] -8.2% 0.03 0.669 115 473 -
OSXLATEITEY -8.1% -0.03 0725 49 1.47 43 R ELIAE (VU)
DSITASLUR -7.8% 0.04 0.647 35 2.05 -
ARy D= -7.6% 0.16 0.132 30 1.90 -
ThET N -7.4% -0.09 * 0.080 276 487 -
EA S A ~7.4% -0.02 0.799 258 12.56 -
ISFILTUE -7.3% -0.03 0566 214 12.55 -
SR 0F3Y -7.2% 0.13 0.332 46 13.89 -
FdFHHETH -6.9% 0.00 0.947 92 3.38 -
AFE DR —6.6% -0.09 0217 331 57.92 -
AT -6.5% -0.15 o 0.038 283 22.58 -
AFEDFAD -6.4% -0.06 0.270 204 512 -
EATHET N -6.1% -0.17 s 0.001 206 4.74 -
SRUFIY -6.0% 0.14 0.104 37 1.43 -
ARG AEaES -6.0% -0.14 - 0.036 116 351 -
=K EazEy -5.8% -0.06 0.254 218 6.48 -
HVIAS &l -5.7% -0.10 0.109 58 0.84 -
rS7L TR -5.1% -0.05 0419 82 0.93 -
U/ AFay -5.0% -0.10 0.192 174 50.65 -
SEHZEITEY -4.8% -0.11 0.273 40 3.45 -
OSX¥oEavEY -4.7% -0.07 0.353 86 3.73 -
X FSEEY -4.5% 0.00 0.987 16 232 -
JA4LIT= —4.1% -0.06 0.269 112 3.26 -
JL)AT N -3.4% 0.00 0.962 285 455 -
RG] -3.1% 0.01 0973 351 154.59 -
20ehs -2.7% 0.1 ok 0.000 189 20.64 -
HA23778+) -2.4% 0.06 0.406 249 9.96 -
RuFaaFay -2.3% -0.11 0.100 283 35.25 -
azRY —2.0% 0.28 o 0.038 326 24.99 -
*IES5ER -1.6% 0.05 0315 231 4.42 -
X0 FALPE -1.6% 0.05 0.334 77 1.02 -
[ S -1.2% 0.31 0.009 354 65.99 -
VUIEXFIy -1.2% 0.10 v 0.032 218 6.68 -
TN -1.0% 0.13 * 0.061 297 25.63 -
HhFeHSEhS -0.8% 0.27 0.002 277 31.60 -
LZYHFDE —0.6% 0.10 0132 266 9.03 -
EASFa 0.5% 0.13 0.138 291 38.00 -
FFav 0.7% -0.27 0.336 347 129.04 -
EFFIV 1.2% 0.12 0214 335 34.76 -
HSATH I 1.2% -0.03 0.575 230 6.18 -
o 1.3% 0.12 0.255 305 21.49 -
EADSFIDH /A 1.6% 052 0.001 348 100.12 -
FTARIUTF T 1.9% -0.06 0529 280 22.26 -
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fiR2. FIVMOETEDEFHZELR - HRMRDINSDOEFE(L - LRAE (€D 2)

TR HBRthE0 B mnE  HEEE  FHEFRUE RL2019HT 51—
EE £ (2008-2017; EISDRE BORELLL (HBEYA+ B/ RE/F/H (B84 )
1EHEUNKT  T{EX2 (P{E) %2 < £F) EX e
aFvirttl 2.0% 0.09 - 0074 236 7.43 -
EUFTITN 2.1% 0.12 0.127 209 11.16 -
RTRY 2.6% 0.09 0.405 64 1.37 -
Fyihtt) 2.6% -0.07 0.173 252 8.73 -
FAFwintt) 3.4% -0.04 0.000 184 13.58 -
EAX A SR 3.8% 0.19 - 0.048 83 4.72 -
L O0Fa7 4.0% 0.30 - 0.025 357 128.38 -
DR 4.0% 0.16 - 0.025 320 28.33 -
THIAFELD 4.0% 0.16 o 0023 79 1.91 -
SOF7 51 4.2% 0.11 0.108 302 8.79 -
wI4SoEarEy 42% 0.10 0219 311 23.89 -
FHERY 6.1% -0.06 0717 19 1.51 -
TATIT N 6.9% 0.08 0.282 127 15.13 -
DU IFIT 7.3% -0.06 0757 22 6.47 -
oV A 7.4% 0.04 0507 221 1251 -
FAIDSXUARDEITEY 8.0% 0.07 0311 89 1.98 -
FHeHy 8.1% 0.15 0284 57 7.79 -
THXIHS 8.6% 0.06 0.280 114 2.03 -
TG Fay 8.7% 0.26 0.000 265 1858 -
FHHEFHEN 11.7% 0.21 0.000 160 6.99 -
ThHRLIIES 16.2% 0.91 ek 0000 77 14.10 HELEAE IR (NT)
EdFLFaw 16.3% 0.25 0.000 105 1.50 -
LSy 19.7% 0.25 0.003 56 1.36 -
Thi vz 26.7% 0.18 e 0.000 95 2.01 -
DSFETHITUE 32.8% 0.21 - 0.002 53 1.66 -
AL HrFas 33.7% 0.41 0.008 49 10.07 -
FFFN NA 0.04 0.474 277 753 -
Haa/IFI NA -0.09 ek 0.000 140 2.17 -
HHNFFIo NA -0.13 0.215 49 4.02 -
WINAL DR NA 0.05 0423 318 29.62 -
g nxFay NA 0.09 0.405 21 0.57 #a 35 IBIB AR (EN)
IRz NA -0.24 o 0.041 19 0.73 -
S IFe Rt NA -0.08 0.372 26 0.87 -

AR3. MWABMOES LOEFHRELR - HRMRDEISORFE(L - HBHAE

%1 : NA=EFBOEFEEMRE NN o2
X% 2 ZEOHIRMLDEEHREN (TIEN - A U TWROH ? imw S5 >4 ARIRICANTZ GLMM T LTz
%3 1ECHHRSNEY A b TERED 0 ZEBMU TEHHE

- 1 MIRBAE HME U\ T2 ORI RS

BEEMEEE HBRhE0 HRMADE SHEMHAE FHEFRKE RL2019H5 = —
a4 (2008-2017; ZENEDEFE EORFEEL (WERYA- K/ RE/F/H (RiH4 )
1EH=U)¥1 T2 (P{B) %2 3 x ) k) %3 d
Fu -6.8% 0.04 0.537 276 0.02 SRR (NT)
IgE -5.7% -0.01 0.901 310 0.05 -
A HFEE -2.7% -0.08 . 0.056 224 0.01 -
U -2.1% -0.06 0.231 212 0.03 -
FFHo= 4.8% 0.03 0.607 290 0.04 -
NIELL 6.1% 0.19 - 0.032 307 0.04 -
BRXE 6.9% 0.08 0.427 397 0.12 -
A/ 8.6% 0.59 ok 0.000 245 0.12 -
— s ' . ERDETLOBH D
A 9.6% 0.55 0.000 184 0.05 SR (LP)
FI149< 24.1% 0.08 0.169 168 0.05 -

p HROBTNDH DM
e M S | <3
VEViyly i NA -0.01 0.906 43 0.01 T TR (1)
R NA -0.01 0.834 76 0.01 -
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