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Summary

The purpose of this survey is to detect the increase or decrease of each species and changes in species
composition through quantitative, long-term monitoring of the states of forest and grassland ecosystems
throughout Japan using a unified method, and thus to contribute to implementation of effective
biodiversity conservation measures. The survey has been conducted since 2004 with the cooperation of
various participants, such as researchers, NPOs, and amateur researchers throughout the country. The
survey results are compiled over the period and analyzed for nationwide trends every 5 years. This
report covers the Fourth Period, 2018-2022. In principle, all survey manuals, reports, and survey data
are publicly available on the website.

1. Indicators for Forest and Grassland Ecosystems

® Trees, ground-dwelling beetles, and birds were selected as indicators to monitor changes in forest

and grassland ecosystems (Chapter 1).
2. Site Placement
® Three categories of survey sites (core, sub-core, and satellite sites) with different levels of survey

frequency and survey items were placed evenly throughout the country to cover representative

forest types and climatic zones in Japan (Chapter 2).
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3. Monitoring Methods

wintering seasons)
- Spot census. Two 10 min. observations within a 50-m radius.
- Recording abundance of each bird species and general state of
— vegetation.
Tree census plot x 1 "
E Tree census (1 plot, once/year)
2 100m €
- @ - Recording tag ID, coordinate, species name, and GBH (girth at
VYVVW +— breas_t height) of each living tree_with GBH >15cm.
c VVVVVY - Taking landscape photos at a fixed point.
=] V V Vav Vv ) _
- V V V V.V AN Litter and seed trapping (25 traps, once/month)
FMAAAAN
A ™~ - Measuring dry mass of each organ (leaf, branch, reproductive
o organ and others).
- Recording abundance and dry mass of seeds/fruits of each tree
—> species.
80 cm
' ' Ground-dwelling beetle survey (5 subplots, 4 times/year)
c © © 2em " Opening 4 pitfal_l traps per subplot for 3 days.
o I S| - Recording species name, sex, and dry mass of each beetle.
O O ; . ) :
—> - Measuring forest floor vegetation cover, litter accumulation, C
gcm and N contents in organic layers and surface soil, and cellulose
Beetle survey subplot x 5 decomposition rate.

Survey site

A manual for quantitative and unified surveys was developed for each indicator.

One bird survey route of about 1 km was set up at each survey site with five fixed points were
placed. On each core site and sub-core site, one tree census plot of about 100-meter square (more
than one plots for some core sites) were placed. Inside the core sites, 25 traps were placed for litter
and seed trapping, and five subplots were placed to survey ground-dwelling beetles.

At the core sites, all items were monitored every year; at the sub-core sites, bird surveys and tree
censuses were conducted every five years; and at the satellite sites, bird surveys were conducted
every five years (Chapter 3).

Bird survey spot x 5

Bird survey (5 spots, 2 days each during breeding and

4. Current status and issues on forests and grassland ecosystems and direction of analysis

Forest and grassland ecosystems in Japan are presently exposed to various environmental changes.
To understand the latest status and trends of these ecosystems, in terms of the “four crises of
biodiversity (by Japanese NBSAP)” were studied:

» Climate change,

» Decline in human intervention in nature,

»  Alien species, and

» Impact from land development and other human activities.
Then, the changes caused by these impacts were analyzed (Chapter 4).
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5. Detected Changes in Forest and Grassland Ecosystems

(1) Climate change

Throughout the country, trees, beetles, and birds all shifted to have community compositions of warmer
regions. For beetles and birds, the trend was especially conspicuous in the subalpine and the cool-

temperate forest zone.

Some dominant species of trees, beetles, and birds showed changes in their abundances, suggesting the
distribution shift to cooler regions (increased abundance in the cooler areas, and decreased abundance in
the warmer areas of their ranges). In birds, none of the species except for alien species showed clear

trends to increase abundance over a wide area

Tree growth rates were greater in warmer years. Carbon stocks in forest trees, including those in old-
growth forests, showed increasing trends nationwide. In addition, cellulose decomposition rates are on
the decreasing trend throughout the country. Thus, a rise of carbon storage in the entire forest ecosystems
was suggested. On the other hand, the amount of the aboveground biomass in subtropical islands, was

declining due to disturbances by typhoons.

The breeding seasons (singing and fledgling seasons) of birds in forests in the cool-temperate zone was

highly affected by spring temperatures, suggesting the shifts to earlier due to global warming.

1) Change in distribution, species composition, and abundance

(i) Change in community composition

* Each indicator group showed a trend of the shifting of community composition to that of warmer

Change in total abundance in all plots (%6) (thick line)

regions (community thermophilization) (see pp. 53, 63, and 82 for detailed results). This trend was

nationwide for trees, while beetles and birds had the trends only in subalpine and the cool-temperate
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(ii) Change in distribution and abundance of dominant species

Changes in abundance (increases in cooler areas and decreases in warmer areas) suggestive of

climate change effects were studied for the dominant species for each indicator.

* Trees: For Japanese beech (Fagus crenata) and red-wood evergreen oak (Quercus acuta), there was

no statistically significant linear relationship between mean annual temperature and abundance

(number of stems, p. 58). However, the red-wood evergreen oak showed an increasing trend at the

sites closer to northern limit or upper altitude limit (red dashed circle in the figure below) and a

decrease trend at the warmest site (blue dashed circle in the figure below).
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* Beetles: Out of the eight species that predominate at multiple sites, Carabus albrechti showed an

increasing trend at cooler sites, while Synuchus cycloderus showed a decreasing trend at warmer

sites (p. 63).

Synuchus cycloderus
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+ Birds (satellite sites): Among the five major warm-climate species at the sites along the Sea of Japan,

the long-tailed tit (Aegithalos caudatus) and the varied tit (Sittiparus varius) showed a significantly

higher distribution altitude compared to
those observed in the Second Period
(2008-2012) (p. 82).

Among dominant species with wide-
range distributions, only the red-billed
leiothrix (Leiothrix lutea, alien species)
showed an increasing trend in central
and western Japan, while all native
species showed either a decreasing or
no increasing/decreasing trends (p. 77).
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2) Change in structure and functions of forests

(i) Relationship of aboveground biomass and production with temperature

+ Aboveground biomass showed an increasing trend

nationwide not only in young secondary forests

but also in old secondary forests and old-growth
forests (p. 91).
* In contrast, the aboveground biomass at the sites

of the subtropical islands (Yona and Ogasawara-

sekimon sites) significantly decreased due to

typhoon disturbances (red dashed circle in the

figure above, pp. 91 and 125).
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* The higher the mean annual temperatures, the greater the above-ground growth and net primary

production were observed (pp. 91 and 98).
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(ii) Relationship of litter accumulation, soil carbon content, and cellulose decomposition rate with

temperature and precipitation.

+ The cellulose decomposition rate decreased in summer and winter at many sites. This trend was more

notable at the sites with larger decrease of annual precipitation (p. 103).
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* The rates of litter accumulation and soil carbon content were not significantly related to the change

in temperature and precipitation (p. 103).
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3) Phenological change 5,20 .
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* Varied tit at the Chichibu site started the fledging in earlier date in the years with high cumulative
temperature from January 1 to the end of April. The breeding success was low in some years with

high cumulative temperatures (red dashed circle in the figure below, p. 117).

Varied tit (Sittiparus varius) in Chichibu
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(ii) Predicted change in breeding season of birds (core sites)

* The relationship between the breeding season of birds and the temperature described in (i) suggests
a possibility that the singing of the narcissus flycatcher (Ficedula narcissina) will start about five
days earlier nationwide. The fledging of the varied tit at the Chichibu site is predicted to occur about
20 days earlier by around 2100 (p. 120).

Narcissus flycatcher Varied tit (Sittiparus varius) in Chichibu
(Ficedula narcissina) RCP2.6 (2°C scenario) RCP8.5 (4°C scenario) 6/30
ca.2050 ca.2100 ca.2050 ca.2100 Climate change scenario
Present " O
- /20 High
6, RCP8.5
s o) ( )
4
‘ _ Q
ﬂ*‘ g 6/10 o
J > =Om
8 en| © ©
[ O ¢
B
5/20 e,
0
5/10
\d Present ca.2050 ca.2100

The horizontal lines indicate

Changes in the timing of active singing of the narcissus flycatcher were predicted, the medians.

based on the current temperatures and observational data of singing seasons in
regions with cool climates (indicated in blue in the map), as well as on projected
future temperatures in Japan.
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4) Impact of typhoon disturbances

* In the subtropical forests on southern islands (Yona and Ogasawara-sekimon sites), reduced
aboveground biomass due to large-scale typhoon disturbances were observed (p. 125).

* In the cooler forests in Hokkaido and northern Honshu (Hayachine and Tomakomai sites), typhoon-
induced damages to coniferous trees as well as to broad-leaved trees (distributed at warmer areas)
were observed. The trend of compositional shifts from coniferous trees to broad-leaved trees due to
windthrow disturbances have not been clearly observed, and continued monitoring is needed (p. 125).

Tree census plots where windthrow disturbances due to typhoons have been reported

Ashoro (AS-DB1) Ashoro (AS-DB3) Ashoro (AS-DB2) Tomakomai (TM-DB1)

Hayachine Nasu Kogen Ogawa Ooyamazawa

Windthrow disturbance occurred
24 outside the plot.

Fuji Daisen-monjugoe Kamigamo Wakayama

Forest stand metrics standardized for each plot

Kasuya Shiiba Yona Ogasawara-sekimon

] Windthrow disturbance occurs almost every Windthrow disturbance occurs almost every
2 year. year.

2005 2010 2015 2020 2005 2010 2015 2020 2005 2010 2015 2020 2005 2010 2015 2020

Tree census plots where windthrow disturbances due to typhoons have been reported (plantation)

Tomakomai (TM-AT3) Tomakomai (TM-AT2) Chichibu (CC-AT1)

2 Windthrow disturbance occurred between
2015 and 2018. Biomass

=e=  Abundance

o Diversity index

2005 2010 2015 2020 2005 2010 2015 2020 2005 2010 2015 2020

The red vertical lines indicate periods when windthrow disturbances due to typhoons were reported.
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(2) Impacts on ecosystems due to decline in human intervention in nature

® In secondary forests which suffered pine wilt and oak wilt, long-term changes in tree
composition continued, decreasing the abundance of birds dwelling in understory vegetation and
causing significant population fluctuations in the ground-dwelling beetles.

® At many of the sites with the influences of sika deer (Cervus nippon) (e.g. decline of forest floor
vegetation), there were higher growth and lower regeneration of trees and a decrease in the
abundance of birds using understory vegetation.

® At the sites with ground disturbance by wild boars (Sus scrofa), there was a decrease in the
forest floor vegetation cover, nitrogen content in the accumulated litter layers and surface soil,
as well as some ground-nesting bird species, but no clear impact on the ground-dwelling beetles

was observed.

® The sites with a larger proportion of forested areas at landscape level had larger numbers of
forest birds and fewer numbers of grassland birds, suggesting possibilities of large impact on

bird composition in case forestation progresses in grassland sites.

1) Damage by forest pests and diseases

(i) Impact of pine wilt

* Trees: The secondary forests at Aichi-akazu, Kosado, and Tano, which suffered pine wilt and oak wilt,
showed seriously significant changes in tree compositions, immediate and long-term decreasing

trend for some species, although some are recovering after damages. (p. 132).
Aichi-akazu Oak wilt Oakwilt
'_I_‘ ’_I_'

~—\’_/— 2000 100 M 200

75 150 Loose-flower hornbeam
(Carpinus laxiflora)

— All species(right axis)

Red-wood evergreen oak

600 (Quercus acuta)

1500

| Japanese red pine

— ™\ (Pinus densiflora)

50 \ 100 Alder-leaved whitebeam
(Aria alnifolia)

— Jolcham oak

— (Quercus serrata)

25 T 50
-— — Ganblea innovans

400
1000

Abundance (/ha)

N 500

Aboveground biomass(Mg/ha)

Japanese willow-leaf magnolia
(Magnolia salicifolia)

Asian flowering ash
2005 2010 2015 2020 2005 2010 2015 2020 (Fraxinus sieboldiana)

. Aichi-akazu
+ Beetles: The abundance of ground-dwelling beetles Al species
Peak of —— Carabus spp.

A Pterostichus  spp.
oakwilt —— Synuchus spp.

increased just after the peak of oak wilt at Aichi-
akazu site, followed by a drastic decrease and then an
gradual recovery again (p. 135).

Annual catch (/4 traps/12 days)
Il
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2008 —
2009 —
2010 —
2011 —
2012
2013 -
2014 -
2015 —
2016 —
2017
2018 —
2019 -
2020 —
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2022 —

XXV




+ Birds (core sites): At Aichi-akazu site, 10

Aichi-akazu Japanese bush warbler

understory vegetation cover and abundance (Horomis diphone)

of the Japanese bush warbler (Horornis
diphone) using understory vegetation
showed a decreasing trend after an event of
oak wilt (p. 137).

of Japanese bushwarbler

Oak wilt

Number of observed individuals

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

2) Change in population of deer and wild boars

(i) Impact due to increasing deer abundance

+ Trees: Many of the sites with impacts of increasing deer abundance showed a declining trend in
abundance of tree species preferred by deer. The sites influenced by deer (red squares in the figure
below) showed lower recruitment rates for trees in general than those without impacts of deer (blue
squares in the figure
on the right), although i B 1 T 1 peer @ o i T
it was not statistically

significant. However,

0.044 L] 0.044

biomass production

rates (increase rates of

aboveground biomass
0.024 0.024

due to stem growth) of

Recruitment rate (%/year)
Production rate (%/year)

the former were ==
significantly higher
& y g 0.004 0. 004
than the latter (p : 144) no ewdentimlpacts befor; 1999 200012009 afterlzolo no evidemim;)acts heforé 1999 200012009 after.2010
Period when deer impacts became evident Period when deer impacts became evident

* Birds (satellite sites): The abundance of Japanese bush warblers, which use understory vegetation
(lower left figure. p. 155), decreased at the sites inhabited by sika deer.

* Birds (core sites): At sites with a large abundance of sika deer, species using understory vegetation
(Japanese bush warbler, Japanese robin (Larvivora akahige), Siberian blue robin (Larvivora cyane),
and red-billed leiothrix) were declining or had already disappeared. In some sites, however, some
increased their abundances in recent years (Japanese bush warblers and Siberian blue robin at
Chichibu site, Japanese Robin, Siberian blue robin, and red-billed leiothrix at Ooyamazawa site) or
have been newly recorded (Japanese bush warbler and red-billed leiothrix at the Ashiu site) in the
period of 5 years, suggesting recoveries in abundance (lower right table. p. 153).

I Site i O d d o d o4 d o4 4 o9 4 N N N
S Species T R R I IJIJI S IRILRRR
u“w
2 & —e— Deer absentinall Ashiu
< 2 8 periods H.diphone O O O O O O O O O ®@ ® O e o
_gg ) L.lutea OO0 O0OO0O0O0OO0OD0OO0O0O0e e oo
S5 Deer presentin all o
52 periods* Chlchlbl:I
£82 7 H.diphone ® ® ® ® ® 0O0O0OO0O0OCO®E®
o Deer present since the L.akahige ® ® ® ® ® ®® OO0 00O
S% 4thperiod L.cyane ® e oo ® 00000 00
= ) L.lutea ce oo O O0OO0OO0OO0OO0OO0O0
2z 6 } \ —o— Deer presentsince the
= 3 period* Ooyama_zawa
Bg [\. H. diphone ® ® ® @ ® ®0 OO0 00O
T o 1 —e— Deer and boars L.akahige ® ® ® @ 0006000
29 presentin all periods* L.cyane o0 00 ® 0 0O0 00 00
Eg 5 Litea © ® ® ® @ee00®@O00O0
Z g }\ .
S *Decreasing trend (P <0.05) Tom:kgirgﬁgne 0000000000000 -
'_,4 L.cyane ® 000 006 OO0 00 06 0O0 -
the 2" period  the 3Wperiod  the 4t period ®:> lindiv., ®: 1indiv., ®: 0 indiv. with observation outside the range
(2008-2012) (2013-2017) (2018-2022) of survey, O: 0 indiv.,-: no survey
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(ii) Impact of increasing wild boar

* The disturbance by wild boar did not cause any difference in the trend in numbers of captured beetles,
specifically for Geotrupidae species, which are coprophagous. On the other hand, the forest floor
vegetation cover, as well as nitrogen (N) content in the accumulated litter layers and surface soil,
showed declining tendencies (p. 157) at the sites with wild boar influence.

35
1.7

25 30
1 1
oorvegetation cover (%)

(average between 4 seasons)

1.6

40

i Ground surface
__________ disturbance by boars

1.5
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|
i \ =) Absent

20
I
12 13
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In (annual catch of beetles)

Nitrogen contentinlitter layer (%)

w 5
oy | T
< (=] -7 e |
- T T T T w T T T T - T T T T
2005 2010 2015 2020 2005 2010 2015 2020 2005 2010 2015 2020
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+ Birds (satellite sites): Sites E—
inhabited by wild  boars Eurasian wren (Troglodytes troglodytes) Eurasian wren (Troglodytes troglodytes)
12 lo
showed a declining trend in 1o 14 P<0.05
. T os \/ 1.2
abundance of the two dominant 1= o /\
. . k<!
ground-nesting species, § %4 08
. . o 02 p>005| ¢
meadow bunting (Emberiza E, oo 04
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cioide, S) and the Furasian wren =3 (2008-2012) (2013-2017) (2018-2022) (2008-2012) (2013-2017) (2018-2022)
x
(Troglodytes troglodytes). § Meadow bunting (Ermberiza cioides) Meadow bunting (Emberiza cioides)
. = 1.2
However, another dominant Z 12 o001
. . L 10 10 :
ground-nesting species, the & —_—
=] 0.8 0.8
eastern crowned leaf warbler §
0.6 0.6
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(2008-2012) (2013-2017) (2018-2022) (2008-2012) (2013-2017) (2018-2022)

3) Change of vegetation in landscape level
(i) Difference in bird spices composition according to proportion of forest areas (satellite sites)

+ At sites with larger proportion of forested areas in the surrounding landscapes, the number of species
and abundance of forest birds tended to be higher, while they were both lower for grassland birds.
This trend suggests that if grassland management are abandoned and forestation progresses, the
number of forest species will increase, while the number of grassland species may decrease (p. 165).

Grassland birds Generalist birds Forest birds
12 14
8 1 ° P<0.01 g 1 P>0.05 2 P<0.01
ks} Is) S
(] 8 Q ()
o o o
2] (2] 12
S 6 5 2
[} ) [
Qo 4 Q Qo
£ 1S 1S
=} 2 =} =]
z z =z
0
0% 50% 100% 0% 50% 100% 0% 50% 100%
Percentage of forestarea Percentage offorestarea Percentage offorestarea
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(3) Alien species

® The impact of alien species is particularly serious at the site of small islands. At Ogasawara-
sekimon site, abundance and biomass of native tree species decreased due to two typhoon
disturbances, while these figures for alien species increased significantly. This fact suggests that
the increases in frequency and magnitude of typhoon disturbances, which are predicted in some

climate models, will result in a greater impact of alien species on tree communities.

® Since 2018, Chinese hwamei (Garrulax canorus) have established its population in Aichi
Prefecture. The species also expanded its distribution to areas with deep snow cover in southern
Tohoku and northern Kanto areas, where there had been few records before.

®  Although the red-billed leiothrix did not expand its geographical range, it became to be observed

more frequently at the sites in lower altitudes of the same range.

® At the sites in Nansei Islands, where mongoose control has progressed, Okinawa rail
(Hypotaenidia okinawae) at Yona site conspicuously increased its abundance among the native

bird species that use the ground frequently.

1) Invasion and expansion of alien species

(i) Alien tree species in Ogasawara

+ At Ogasawara-sekimon site, the abundance of most native species decreased due to two typhoon
disturbances, while the alien species like bishop wood (Bischofia javanica) and papaya (Carica
papaya) increased significantly. Although the abundance of bishop wood made a great decline due
to the removal effort, a certain level of abundance still remains (p. 171).

Ogasawara-sekimon

Typhoon Typhoon
—V A 4
600 - All species (right axis) — = | 4000
— E—
All native species (right axis)
T Papaya 3000
= 400+ (Carica papaya)
)
o .
S Bishop wood - 2000
e (Bischofia javanica)
3 @
< 2004 e &
\Y\Crea oo =
afer Y)' » - 1000
.-.-“"- hJ .////79
e
04 -0
2006 2011 2016 2021

Census year (once/5 years)
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(ii) Expanding distribution of Chinese hwamei (core, sub-core and satellite sites)

+ After 2018, no significant expansion was seen in distribution range of Chinese hwamei except for
some new establishments in Aichi Prefecture, although the distribution expanded to areas with deep
snow cover in the southern Tohoku and the northern Kanto areas, where there had been few records
before (V in lower right figure. p. 174).

Site where Chinese hwamei (Garrulax canorus)
was observed (including results of other surveys)

Before 2003 [minimum convex polygon]
The 15t period (2003-2007) [minimum convex polygon] a ‘ - A
[] The 2" period (2008-2012) [minimum convex polygon] 3 o
@ The 31 period (2013-2017) [site location]
@ The 4™ period (2018-2022) [20-km mesh]

|
|
|
|
|
|
|
|
|
|
|
|
Max snow }
|

depth (cm)
§ = 020 |
£ 20-50 |
P 50-100 |
o~ 100-200 |
. 200~ |

Data for the Fourth Period are shown in 20-km mesh as they include information from the Japan Breeding Bird Atlas, which was
conducted in 20-km mesh.
In the figure on the right, information for the Third Period is also shown in 20-km mesh for comparison.

(iii) Expanding distribution of red-billed leiothrix (satellite sites)
+ Although the red-billed leiothrix did not expand its geographical distribution area, it became to be

observed more frequently at the sites with lower altitudes within the distribution area (p. 176).

¥4
T % 30
£ Altitude
4 T3 25 H0~250m
3 =
/ =8 B 250~500m
58 20
oo 500~750m
S}
o i 15 750~1000m
2§
] 10 H1000~1250m
73
. ! .9 Lz m 1250~1500m
Site where red-billed leiothrix g £ 5
. (Leiothrix lutea) was observed o ¥ 15007~1750m
- o= m1750m~
@— The 2" period (2008-2012) g 0
@®— The 3" period (2013-2017) z the 2™ period  the 3 period the 4™ period
S ﬂ @®— The 4" period (2018-2022) (2008-2012) (2013-2017) (2018-2022)
Y

When the species was observed more than once at the same spot, the legend
is overwritten with the most recent period. The outer perimeter of the
distribution is drawn to cover all observations in the corresponding period.

2) Alien species control

(i) Recovery of native terrestrial birds through mongoose control (core and sub-core sites)

* At sites in Amami-Oshima Island and the northern part of Okinawa Island, the density of the small
Indian mongoose (Urva auropunctata), which was introduced in 1910 in Okinawa and 1979 in

Amami-Oshima, has decreased significantly due to Yona

control efforts by the Ministry of the Enviroment E g 7
Japan and local governments. The abundance of S _§ 6
Okinawa rail at the Yona site increased among the five § g5
native bird species that use the ground frequently, such g g 4
as oriental turtle dove (Streptopelia orientalis), % % 3
Amami thrush (Zoothera dauma major), Ryukyu robin 5% 2
(Larvivora  komadori),  Okinawa  woodpecker % % 1 b= 0.002
(Dendrocopos noguchii), and Okinawa rail (p. 178). g0 e ' ' ' ' '

2008 2010 2012 2014 2016 2018 2020 2022
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(4) Forest exploitation and other human activities

species.

results.

suggesting that the communities are more unstable in such a landscape.

® At the sites with the greater levels of forest isolation, the more bird species became absent,

® Some threatened bird species were newly seen at sites outside the strictly protected areas?. It

suggests that special care may be necessary for effective conservation measures for these

® The stabilities of bird communities inside and outside the strictly protected arcas were not

largely different. It is expected that conservation measures will be developed based on these

1) Isolation of forests

(1) Change of bird species composition (satellite sites (forests))

+ Sites with the higher degree of forest isolation (a small forest

area or a long perimeter relative to the area, i.e., a large

proportion of the forest edge to the forest area) had the greater

number of species that disappeared between the Third Period

and the Fourth Periods (p. 182).

2) Strictly protected areas required for conservation

Index of speciesloss
(no. of disappearing species /no. of remaining species)

P<0.01

0 200

400

600

Index of forestisolation
( V forest perimeter / forest area )

(i) Gap analyses on threatened bird species and the strictly protected areas (satellite sites)

* Many of the sites where species categorized
as Threatened IA (CR) on the Japanese  Threatened 1A

Red List have already been included in the . © "0

strictly protected areas. Meanwhile, many  (FEndangered (EN))
. . Threatened Il
species categorized as Threatened IB (EN), (=Vulnerable (VU))
Near Threatened

Threatened II (VU), and Near Threatened (=Near Threatened (NT))

(NT) species were both observed inside and ~ Non-threatened species

outside the strictly protected areas with

almost similar frequencies (p. 185).

(ii) Impact on the stability of bird communities (satellite
sites)

* There were no significant differences in the stability of total
number of individuals observed, number of species, species
diversity, or species composition between inside and
outside of the strictly protected areas.

Coefficient of variation in the Second to Fourth Period (Average of all sites)

Total number of [Number of species|. . . .
N Dissimilarity
individuals occurred

Outside the strictly protected areas 0.2428 0.1382 0.0623

Inside the strictly protected areas 0.2174 0.1463 0.0631

P value 0.0865 0.4653 0.7375

Dissimilarity in species composition

(=Critically Endangered (CR))

between the 2" and 4t periods

0%

1.2

1.0

0.8

0.6

0.4

0.2

0.0

M Outside the strictly protected areas

20% 40%

60% 80% 100%

M Inside the strictly protected areas

P =0.55

Outside the strictly
protected areas

Inside the strictly
protected areas

2 In this report, strictly protected areas refer to Special Zones in National and Quasi-national Parks, Special

Protection Zones in Wildlife Protection Areas, and Protected Forests.

XXX



6. Achievements of the Fourth Period and Remaining Issues and Challenges for the Fifth
Period

® In the Fourth Period, we continued the survey with maintaining the site placement, monitoring
system, methods established since the Second Period, and making necessary improvements for
long-term continuation.

®  While important survey results were obtained and the results has been utilized by many sectors,
the following issues need to be addressed to continue the survey in the future, to understand

clearer trends, and to promote further utilization of the results in practices.

(1) Improvement of site placement and survey method

1) Achievements in the Fourth Period

* We tried to improve the support system for sub-core sites with difficult conditions to conduct and
continue surveys, but with important conservation values. We conducted a tree census for the first
time in one of such sites, i.e. Iriomote site, where the census had not been conducted in the First to
Third period.

* We started sharing problems and measures that are common among the sites by posting Q&A on a
website, and ensured the monitoring accuracy among sites, in particular on the methods of sorting

and identifying tree seeds.

2) Remaining issues and challenges for Fifth Period

* For the sites with some difficulties in continuation due to the physical access or any other reasons,
we need to change the site to new one and establish a standard for making these changes, including
the continuation of analyses.

* We need to provide online seminars/workshops to share survey methods and maintain accuracy of
surveys.

+ According to results of questionnaires to the sites, we need to continue improving the monitoring

manuals.

(2) Sustainable research system

1) Achievements in Fourth Period

+ For sites with some difficulties to maintain due to lack of successors and/or staff members, we
proposed some candidates of successors, or provided survey assistance. We also cooperated with
educational institutions and introduced this project at various survey opportunities to call for
participation.

2) Remaining issues and challenges for Fifth Period
* We think it is effective to have online seminars/workshops for the monitoring staff to better understand
the project and survey methods in detail, improve their motivation, and maintain the accuracy of the
survey.
* We need to continue monitoring as much as possible, though some countermeasures are necessary in
case of inevitable and/or accidental interrupting events.
* We also need to examine mechanisms to share information on the recruitment and education of
monitoring staff among those involved in the survey and to increase the flexibility.
* We need to coordinate with other national bird surveys that share common methods and participants,

and to motivate monitoring interests. We think seminars/workshops to train existing staff members
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and recruit new members could be effective.
* We need to develop effective ways of disseminating the results of the project which may also lead to
enhance the power to maintain and improve the motivation of monitoring staff.

(3) Information sharing, management, and dissemination

1) Achievements in Fourth Period

* Under the data handling and management system that had almost fully put in place by the Second
Period, we concentrated more on publishing survey data and the results in this period. We have also
started providing information to prefectural governments through e-mail newsletters to meet local
needs of such information.

* In addition to hosting a workshop and giving a lecture at a symposium at the Annual Meeting of the
Ecological Society of Japan, survey results were shared by those involved in the survey through

many scientific papers, conference presentations, lectures, and other forms of publication.

2) Remaining issues and challenges for Fifth Period

* We need to review the content, target, and means of information dissemination so that we can deliver
information more effectively to solve the problems in (2) and (4).

* The amount of data increases as monitoring continues. We need to develop efficient mechanisms to
keep sufficient accuracy for managing such large volumes of data.

(4) Use of research results for conservation measures

1) Achievements in Fourth Period

* The results of the project contributed to various national planning and measures including the National
Biodiversity Strategy, Comprehensive Assessment of Biodiversity and Ecosystem Services in Japan
and Assessment Report on Climate Change Impacts in Japan, which have issued from Ministry of
the Environment Japan.

+ The survey data were used by the national and local governments, in particular, for the designation,
review, and management of protected areas and natural World Heritage sites and for the conservation
and management of wild animals and plants. Some corporation used the data for environmental
assessments and other purposes.

2) Remaining issues and challenges for the Fifth Period

* We need to continue our cooperation with relevant organizations to develop and provide data
necessary for understanding and assessing the impact of climate change. For easier use of survey
results by local governments, companies, and other conservation organizations, we need to examine
better ways of delivering information, providing easy-to-understand data and registering on websites,
such as Climate Change Adaptation Information Platform (A-PLAT) and Environmental Impact
Assessment Database System (EADAS), for environmental information.

* In response to the natural environment conservation initiatives newly started as the Nationally
Certified Sustainably Managed Natural Site, we can apply the survey results for the selection of the
sites and the survey manual for monitoring activities.

(5) Collaboration with international frameworks

1) Achievements in the Fourth Period

* We provided our tree census data for research consortium to contribute to the estimation of global
forest carbon accumulation for the next Global Stocktake of the United Nations Framework
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Convention on Climate Change (UNFCCC) Paris Agreement.
* We shared the methods and results of the survey on various occasions, such as international workshops
to promote the monitoring of terrestrial birds in East Asia and Southeast Asia, JICA training programs,

and when hosting visitors from overseas research institutes.

2) Remaining issues and challenges for the Fifth Period

* We need to continue addressing on the issues including cooperation with the Group on Earth
Observations Biodiversity Observation Network (GEOBON) and other international frameworks, and
develop English version of website, manuals, leaflets, and other materials. We also need to promote
outreach to international audiences through the Conference of the Parties to the Convention on
Biological Diversity (CBD COP), or Intergovernmental Platform of Biodiversity and Ecosystem

Services (IPBES).
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