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Summary

Preface

The goal of the Monitoring Sites 1000 Project is to detect signs of ecosystem degradation by
long-term monitoring surveys that accumulate and analyze quantitative data on various types of
ecosystems throughout Japan. The results of this monitoring can contribute to the development of
appropriate measures for conservation of the natural environment. The project plans to locate about
1,000 sites throughout Japan and to continue monitoring them for 100 years or more. This project
was initiated in 2003 in accordance with the National Biodiversity Strategy of Japan (as revised in
2002). In the first phase (2003—2007), the design of survey methods for each ecosystem, locating the
1,000 monitoring sites, and building up the operational frameworks were completed and preliminary
surveys were carried out. In 2008, the project entered its second phase in which full surveys were
initiated. The monitoring project targets various types of representative ecosystems in Japan,
including terrestrial ecosystems (alpines, forests, grasslands, and satoyama), inland water ecosystems
(lakes and marshes), and marine ecosystems (sandy and rocky shores, tidal flats, seagrass beds, algal
beds, coral reefs, and small islets). By developing a collaborative operational network with scientists,
local experts, NPOs, and other relevant entities, the project will continue monitoring those
ecosystems over a long-term period.

Forests are the major terrestrial ecosystems in Japan. They are characterized by high biodiversity
and large biomass accumulation. Grasslands are limited in area but are unique ecosystems.
Secondary grasslands such as pasture lands provide substitutional habitats for species depending on
grassland ecosystems. Forest and grassland ecosystems are faced with various crises:
decrease/extinction of species or reduction/loss of habitats caused by overexploitation and
development (the first crisis); changes in environmental quality in Satoyama areas (rural landscapes
formed by sustainable use of natural resources), decrease in species, and habitat change due to
reduced or discontinued human activity to the nature (the second crisis); and disturbance of
ecosystems caused by artificially introduced factors, including alien species (the third crisis).
Furthermore, these ecosystems are affected by atmospheric deposition, outbreaks of pests, and
climate changes such as warming and frequent strong typhoons. Global warming is assumed to
change the distribution of species and forest biomes, species composition, and carbon cycling, and
may degrade the functions and services provided by forest ecosystems.

Because most of these effects are difficult to detect in the short term, long-term monitoring of

forests and grasslands is inevitable.

1. Indicator species in forest and grassland ecosystems
In the Forest and Grassland Survey of the Monitoring Sites 1000 Project, 3 groups of organisms
were selected as indicator species for detecting changes in forest and grassland ecosystems: trees,

ground beetles, and birds (Fig. 1). Trees are primary producers in forests, supplying food and
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providing a habitat for various species, and they play a large role in carbon cycling. Changes in tree
species will affect the functions and biodiversity of forest ecosystems. Because tree species are
sessile and long-lived, changes in diameter growth, mortality, and seed production may indicate
long-term environmental changes such as global war

Most species of ground beetles are higher predators in detritus food chains. They have low
dispersal ability and short life cycles. Therefore, changes in the abundance and species composition
of ground beetles may indicate short-term environmental changes, especially in soil.

Birds can be carnivorous, insectivorous, or fructivorous. They have high dispersal abilities and the
range size of each bird species is far larger than that of trees or ground beetles. Therefore, changes in
the abundance, distribution, and species composition of birds may indicate large-area environmental

changes caused by climate changes, which characterize the first and second crises.

Global warming

Birds
(Index of large-area
environmental changes)

Various ecological functions
{carnivores, insectivores, and
fructivores)

- Creating forest environment
Primary producer

The first crisis

The third crisis

Core sites

Sub-core sites
Ground beetles General sites

{Index of short-term
environmental changes)

Higher predator in detritus
food chain

Fig. 1. Indicator species in the Forest and Grassland Survey. The ecological changes they
indicate and their ecological roles are shown.
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2. Monitoring sites

Three hierarchic types of monitoring sites have been established, having varying survey elements
and their frequencies. Core and subcore sites (Fig. 2) have been designed to comprehensively detect
ecosystem changes by analyzing the relationships between those changes and their causes, and
between different indicator species. Thirty-six core and subcore sites (18 each) were established in
natural forests; this facilitates interaction with other existing monitoring networks of the scientific
community and international networks (e.g., ILTER, International Long-Term Ecological Research
Network). Three hundred and six satellite sites (Fig. 3) were established in forests and grasslands to

detect nationwide patterns in ecosystem changes by monitoring bird species.

Nopporo
Tomakomai
Ashoro

Nibuna—mizusawa

Kaname Gawa

Osado Mt. Hayachine
Kosado w
Kayanodaira O Kanumazawa
Otanomosutaira 1 5
Nigorico Ly Aoba Yar
3 v anw-a
Ashu Masukami .
. (=g . ©
Kamigamo >
Daisen - 0O = Chichibu
- ‘ A L7 ,J' Kannam
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| sushimn \':'? s ”“ ’ A]_Qh_l
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\ ] Sada Yama
ugi ——= Ava
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Fig. 2. Core sites (black underlined) and subcore sites (gray) in the Monitoring Sites 1000
Project, Forest and Grassland Survey, first phase. Evergreen coniferous forest (m),
coniferous and broad-leaved mixed forest (A), deciduous broad-leaved forest (o),
evergreen broad-leaved forest (e).
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3. Measurements @ Forests .
# Grasslands o o2%"
Four types of surveys were conducted: tree Spls . pt
k-1
census, litter and seed trap survey, ground beetle o
. . g’
census, and bird census. At the core sites, all 4 AR
-:P -]
surveys were conducted every year, and at the « B j‘;ﬂ
subcore sites, tree and bird census were -a,%gi EF'F“‘*::E.
conducted once every 5 years. At satellite sites, 22 € o i 9?:3."

bird census was conducted with the aid of WY L
|
cl - L
amateur researchers. :p:w% /

Fig. 3. Satellite sites in the Monitoring Sites
1000 Project, Forest and Grassland
Survey, first phase.

4. Target issues and analysis in the
Forest and Grassland Survey
This report summarizes baseline values of various indices of biodiversity, carbon cycling,
phenology, and seed production, which are affected by environmental change caused by global
warming, changes in biotic interactions, and invasion of exotic species. Annual variations in these
indices and their relationship with disturbances such as typhoons and pest outbreaks have been

analyzed.

5. Results and discussion for the core and subcore sites
5.1. Geographical patterns and changes in biodiversity

The geographical pattern of biodiversity along mean annual temperature was different between the
3 groups of indicators (Fig. 4). Tree species richness was greater in the southern warmer forests,
while the opposite pattern was observed for ground beetles. For bird species, species richness tended
to be greater in the southern warmer forests during the winter season. The number of species
recorded was as follows: 326 tree species (about 6% of flowering plant species in Japan), 107
carabid and brachinid beetle species (about 7% of these beetle species in Japan), and 73 and 52 bird
species in summer and winter, respectively, with a total of 85 bird species (about 15% of birds
recorded in Japan).

Communities were classified according to their species composition. Climate was implicated as
affecting the species composition of tree communities (Fig. 5). The species composition of carabid
and brachinid beetle communities was significantly different between Honshu Island and Hokkaido

Island, suggesting that historical events as well as climate affect species composition in these groups.
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Fig. 4. Species richness in (a) tree species, (b) carabid and brachinid beetles, (c) bird
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Fig. 5. Latitude and altitude of different tree communities. Tree communities
were classified into 4 groups according to species composition. Group 2 and
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Group 1: subalpine coniferous forests in Honshu; Group 2: cool temperate
forests, (2A): forests in Hokkaido, mainly deciduous broad-leaved forests, (2B):
deciduous broad-leaved forests on the Japan Sea side, (2C): Cryptomeria
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5.2. Carbon sequestration and accumulation in forests, and their changes

Baseline values of indices of carbon cycling such as carbon stock, net primary productivity (NPP),
decomposition rate of soil organic matter, and net biomass increment were estimated. The total
carbon stocks in the forests was estimated to be 100-500 MgCe+ha™ (Fig. 6), without any latitudinal
gradient. In the southern warmer forests, relatively more carbon was found in living trees, whereas
more carbon was found in soils and accumulated litters in the northern colder forests (Figs. 6, 7).

The decomposition rates of soil organic matter and aboveground NPP were higher in the southern
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Fig. 6. Carbon stocks in forest ecosystems. (a) Total carbon stocks in trees, soils, and
accumulated litters. Carbon stocks in (b) soils and accumulated litters,(c) aboveground parts
of trees, and (d) belowground parts of trees. Mature forests (black), secondary forests (gray),
evergreen coniferous forest (m), coniferous and broad-leaved mixed forest (A), deciduous
broad-leaved forest (o), evergreen broad-leaved forest (o), conifer plantation (x). The solid
lines show the regression lines of carbon stocks in mature broad-leaved forests with mean
annual temperature; the dotted lines are the regression lines for secondary broad-leaved
forests. For the carbon stocks in soils and accumulated litters, mature forests were not
significantly different from secondary. 1 MgC equals 1 ton carbon.
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warmer forests than the northern colder forests (Fig. 8). Because carbon sequestration and
accumulation are affected by tree species, microbial community composition, disturbance history,
and temperature, it is necessary to conduct long-term monitoring of these factors and analyze their

changes in relation to biodiversity changes or natural and human disturbances.
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stock in trees (black) and in soils and
accumulated litters (gray) in relation
to the mean annual air temperature.
Same legends as that for Fig. 6.
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Fig. 8. Aboveground net primary
production in relation to the mean
annual air temperature. Same legend
as that for Fig. 6. NPP values of
different years in each plot are
connected by vertical lines. The
regression line is for mature forests
excluding secondary forests (Kosado

Toyooka and Chichibu secondary
forest).

5.3. Geographical pattern in phenology and expected future changes

The relation between timing of leaf fall (an index of phenology) and temperature was evaluated
along the latitudinal gradient. In coniferous forests, coniferous and broadleaf mixed forests, and
deciduous broadleaf forests, leaf fall occurred in autumn. The timing of leaf fall differed by about 2
months between the forests, with a 5-day delay for every 1°C increase in mean air temperature (Fig.
9). In evergreen broadleaf forests, leaf fall occurred in spring when new leaves flushed. The timing
was 2 months earlier in the warmer forests than colder forests, with a 6-day advancement for every
1°C increase in mean air temperature. These results suggest that timing of leaf fall may change by 5

to 6 days for every 1°C increase in mean air temperature caused by global warming.
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Fig. 9. Period when the amount of leaf fall was greatest within a year in 2004-2007 in relation
to the mean air temperature. In coniferous forests, coniferous and broad-leaved mixed
forests, and deciduous broad-leaved forests, leaf fall occurs later in the forests with higher
mean temperature from September to November. In evergreen broad-leaved forests, leaf fall
occurs in spring as new leaves flush and was earlier in forests with higher mean temperature
from February to May. Lines are regression analysis of the date in the middle of the maximum
leaf fall period to mean temperature. Ichinomata, a coniferous and broad-leaved mixed forest
with a relatively high proportion of evergreen broad-leaved trees, was analyzed together with
evergreen forests.

5.4. Annual variations in seed production and litterfall

Seed and fruits of 229 species, mainly tree species, were recorded. Seed production varied annually
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with mast year and poor crop years. Annual variation was synchronized between many places in
Japan in some species, while it was not in other species. The proportion of sound seeds in beech
forests generally increased in years when seed production was large. However, at 1 site, almost all
the seeds were unsound, regardless of year. In beech forests, the amount of litterfall was 1.2 to 1.3
times larger in mast years compared to non-mast years. This was due to increased production of
reproductive organs, although leaf litterfall decreased. To detect the changes in seed production
caused by climate change and other factors, it is necessary to monitor many sites for a long period
(more than 10 years) because seed production varies annually and between sites. In this first phase of

the Monitoring Sites 1000 Project, measurement protocols and systems have been established.

5.5. Responses of forest ecosystems to disturbances by typhoons

Climate change is assumed to change the frequency, strength, and track of typhoons. Therefore,
evaluating the responses of forest ecosystems to disturbances by typhoons is important for future
prediction and adaptations. At Tomakomai, a typhoon in 2004 killed trees and carbon stock in the
remaining living trees decreased. Typhoons caused increases in the amount of leaf and woody
litterfall in Aya, Amami, and Yona. The abundance of ground beetles increased in the following year
after typhoon disturbance in Aya.

An intense typhoon disturbance that occurs once in several decades or a century may cause
long-lasting effects on forest ecosystems. Because such effects on biodiversity are still unclear,

long-term monitoring is necessary.

5.6. Effects of pest outbreaks on forest ecosystems

Climate change due to global warming is likely to change the intensity, frequency, and area of
disturbance caused by pest outbreaks. At Aichi, Japanese red pine (Pinus densiflora) was Killed by
pine wilt disease in 2006 to 2007 and the carbon stock in the remaining living trees decreased. The
species number and abundance of ground beetles changed in 2006. The ground beetle community
may have sensitively responded to the change in the forest floor environment due to low
precipitation or the death of pine trees in the previous year. Japanese oak wilt was reported at
Kosado in 2000, at Asiu Masukami in 2002, and near the plot at Aichi in 2006. Continued

monitoring will reveal the effects of pest outbreaks on the biodiversity and carbon cycling.

6. Results and discussion of the satellite sites
6.1 Geographical distributions of forest bird diversity, and their changes

One hundred forty-six species of birds were recorded in the breeding season, and 125 species were
recorded in the wintering season. Bird communities in the breeding season were classified into 4
groups, whereas those in the wintering season were classified into 3 groups. Climatic zones and
environmental factors determined the community classification. Bird species representative of the

groups were, for instance, Eastern Crowned Leaf Warbler (Phylloscopus coronatus), Eurasian
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Nuthatch (Sitta europaea), and Coal Tit (Parus ater), which occurred in forests in a cold region, and
Varied Tit (Parus varius), Japanese White-Eye (Zosterops japonicus), and Pale Thrush (Turdus
pallidus), which inhabited forests in a relatively warm region (Figs. 10 and 11). Monitoring these
species closely is required because their distributions and populations may change in the future due

to global warming, among other factors.

No. of individuals No. of individuals 00"
O : absent O : absent .
o1 :
1 2~3
:4~10

Fig. 10. Distribution of Eastern Crowned Fig. 11. Distribution of Varied Tit (Parus
Leaf Warbler (Phylloscopus coronatus) in varius) in the wintering season.
the breeding season.

6.2 Geographical distributions of grassland bird diversity, and their changes

Grassland birds were counted in a total of 50 sites in the breeding season, and in a total of 36 sites
in the wintering season. Bird communities were divided into 4 groups in both of the seasons.
Geographical factors determined the community classification in the breeding season, whereas bird
species richness was a major determinant of the community classification in the wintering season.
Bird species representative of the groups in the breeding season were, for instance, Grasshopper
Warblers in the genus Locustella, Great Reed Warbler (Acrocephalus arundinaceus), Japanese Marsh
Warbler (Locustella pryeri), and Japanese Reed Bunting (Emberiza yessoensis). In addition, a large
number of forest and forest-edge birds were also recorded. Continued monitoring of the above
representative species and species composition is required because changes in the grassland

vegetation community due to succession may lead to changes in bird community structures.

6.3 Status of introduced and rare species of birds

Four introduced bird species and 40 bird species listed in the Red List (Endangered species list of
Japan) were recorded in the satellite sites. Based on the number of sites with sighting records, the
number of recorded birds, and distribution changes, the following introduced species are considered
those whose distribution and population changes can be monitored: Chinese Bamboo Partridge

(Bambusicola thoracica), Hwamei (Garrulax canorus) (Fig. 12), and Red-Billed Leiothrix
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(Leiothrix lutea). Among the rare species, Lathum’s Snipe (Gallinago hardwickii), Ashy Minivet
(Pericrocotus divaricatus) (Fig.13), Ryukyu Robin (Erithacus komadori), Japanese Marsh Warbler

(Locustella pryeri), and Japanese Reed Bunting (Emberiza yessoensis) are considered as such

species.
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Fig. 12. Distribution of Hwamei (Garrulax Fig. 13. Distribution of Ashy Minivet
canorus). (Pericrocotus divaricatus).

7. Recommendations
7.1 Survey method and procedures for analysis and evaluation

The Forest and Grassland Survey of the Monitoring Sites 1000 Project adopted the standardized
survey methods used in the International Biodiversity Observation Year (IBOY, conducted by
DIVERSITAS) and the National Survey on the Natural Environment (conducted by the Ministry of
the Environment, Japan). This facilitated smooth understanding of the methods by the researchers in
this first phase. A Network Center was set up to collect the data and to effectively conduct the survey
at the core sites and subcore sites; experienced amateur researchers were recruited to survey the
satellite sites. As a result, the survey has been implemented efficiently and data were accumulated
and analyzed effectively.

Nevertheless, because of the number and variety of people who participate in the Forest and
Grassland Survey, we must develop a more efficient methodology to ensure high accuracy of the
data, which will enable the detection of ecosystem changes. In the second phase of the Monitoring
Sites 1000 Project, incorporation of a variety of existing data from other monitoring schemes will be

important to complement the results of this survey.

7.2 Sustainable survey framework of the project
For long-term, ongoing surveys, we have co-located core sites in the experimental forest sites of

universities and other research organizations. For satellite sites, we have conducted training courses
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for the amateur researchers at each site. This has contributed to promoting activities and information
exchanges between researchers, both of which are useful for maintaining the researchers’ motivation.
However, it is still necessary to update the survey manuals, conduct more training courses, and
recruit new researchers to make this survey system sustainable.

7.3 Information sharing, archiving, and dissemination

Sharing the obtained information and data with broader entities is necessary to detect ecosystem
changes and problems and to support conservation policies. In the phase 1 Forest and Grassland
Survey, we already agreed to “rules for data open” in 2008 with the site representatives. The value of
this open data policy has been deeply recognized by the participants and has led to incorporation of
the metadata into the “Clearing House Mechanism” under the Convention on Biological Diversity.
Detailed, high-quality data gathered through this Forest and Grassland Survey should be
accumulated and managed systematically. Utilization of geographical information systems (GIS)
data will aid the accumulation and dissemination of ongoing information and data. Safeguarding the
data from unauthorized usage should be considered in cases where data show the precise locality of

rare species targeted by collectors.

7.4 Applicability to conservation policies

The results of the Monitoring Sites 1000 Project are widely used in the development of nature
conservation policies in Japan, as well as in scientific research. For example, they were used as
baseline data in the discussion of whether to upgrade the Amami Gunto Quasi-National Park to a
National Park, and data were provided for researchers to contribute to policy makers and enhance
scientific knowledge. We need to provide this information on ecosystem changes, together with risk

assessment, so it can be utilized for the development of conservation policies.

7.5 Linking with international monitoring schemes and databases

Because global standard protocols were applied in this survey, the raw data from this project are
comparable with data sets from other international monitoring schemes. The original data and
metadata should be registered in databases such as the Global Biodiversity Information Facility
(GBIF) and the International Long-Term Ecological Research Network (ILTER).

Furthermore, for the upcoming 10th Meeting of the Conference of the Parties to the Convention on
Biological Diversity (COP 10) to be held in Nagoya, Japan in 2010, the Monitoring Sites 1000
Project will disseminate its results and achievements internationally and will seek collaborations
with other monitoring schemes outside Japan.
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4. HFW - EREBROZRE L BITOARE

ARk« EFEARRRITHERERILDO X 5 7/ v — LR RER (L, AR, WERBLOY
1 DZIRILHENNC X DRI R D K 9 7a Mk 72 BR e A (70 &L Bix R BRBE O BB 8
ICEHENTWS, BEHARRBINEZI T TWHE=F Y 7% A 1000 Tix, 295 L7
BB T D ARRRDOZALIZOWTHHMET 2 Z LA RO BN TWD, LanL, 14
W ONTZ AEROT — 2 ORI LY B2 @ m 25+ 5 2 Si3# Ly, £ 2T,
51 MO Clk, REIRARROZICEBNT 5720 DX—2A T4 V2 iET 52 &
Z HEZ, ZEMRY7R X2 o O RN, IR 7R B IR E B OT 21T - 72,

BIAR & HRGEEEH . BE BEH & W o 7ok - SRR R OB AMRET, A
BLTWD, BIARDAEFEMIIEEMRGE S LT, HWEOEREIKEFET 5 B REICHE L 5
A WHIHIRE O LA RH & U TRz Ui B E e o IcE S 3 57
W, BARICEEEY 525, BEIT, RESHE O, H EPHHMER oA E L T,
BIRL MR L 525 5T, BIR, FROZEENSHEICEEL B2 TnD, I
OOIEAEMFEO SRR VIZER L, ARBREKE LT, YO X9 2MlEfEEL b > T
HMEHOENITHZEAHEL TS, 207D, a7 A FT, BIR, HRELE B
DFERE R A L TR L7z,

BRI, BAF O 5 #FCREdT L7=,

(1) HEKEEBIEICELLTIRIEES

i. KA - Bk 2 DB, TEMLIRFIRED LR BEEOEL

O BEhEY A OZE N, FEEEREDZ b

T CITHR A I AERE T, S A | I~ D ARk DO 2k, AR O/ ) -
RPN FESNLTEY, ZRERBLEANELIEREEZLNL TS
(Rosenzweig et al. 2007), ARMHLAFF OEEFHIRIZIT W ARAR TITAE A DB LA
C. BIARBEDSNDOEMIZ L > TOAERBREOESCWERENRKE S BT 5 2
EHEALND, HIHORMBIKSE, SEIFHWIC6HE1BIT2HiCE
WTHED Ak, BRMAEAE D3 A & ZARMEIZ DWW T, BIRFR TOR—RF 1 &
L COENT 21T o712, B2 WX, 2O ORMBEDN—R T A NZE{UH

MNRLNRNNETF =y 7 LTS BERND S,
VU RIRmEIA T, MBS AT DRI B BB S TWnD
(Rosenzweig et al. 2007), LMD RZ L& BT O ERK L LT, BHAHE
K, 7 mEEOE, IR, bR, KESME, ERENE, TEE - i
TEaM:, BREOZEM « ANEM, IWELOFEECREZ Y 7, AMEHEEER (5
B, FEBEFORS 72 L), ANEEBH R ERH T 545 (Chown and Gaston
2000, Gaston and Blackburn 2000), L72723-> T, EMHEORHESCZ LS DK
DR, FEESEEOLRIL L R Z LR TREND, 2072, X—2F A4
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VERT S H T, EMSERIEO MBI R 2 U AR, FERUE & U CERT L
7=

© AEWoOREE. EEEE L ORHEE D%

KEZEET, EVOE R, BRI TRELZ (LS, [FRHOBREIC R E
bz ETRIND, FRTBERE ) MRV AEY A B L Zy Wi k234 T T
LR, WEEZZITOTWEEZEXONDL, 7Y TR, EFR, BIARDEBMER
ML TERY, ZRRURFRE O EH° A BEOHN & ORRMER R ST
W5 (Laurence et al. 2004, Lewis et al. 2004) , KAEZENI G2 SGIE. BIA
DOEBEFEIC L > TH R > THBY |, RO HE EN TS (Laurence et
al. 2004), —J,. 2 A% VU % (Clark et al. 2003), /X~ L —37 (Feeley et
al. 2007) TIEHEAP L TWDHEOWELHY, A =—=aCLHHBELORED
RBMRMEDNFER SN CW D, F72, 7T~V L OBEMTIZ, TR & BEIMAZEN
W 25 T L T\ D Z &G STV % (Phillips et al. 2009), K[E 7
EIZBWT S, AR TR % 40 R CTRIARDOIETENEIN L T Y . FHHEMA
LM B WA IIEN A DN T-, ZOERFERE, FHRIEEFICX
HELRA LA L EZ B D (van Mantgem et al. 2009), HARICB W T, 5%,
DX RBARDER, FECEROENEZXDAEMERH D, H 1 MO ¢
X, 5EIHIWNC6 E1HB IR 2HITBWT, 2 MUBEICB W TE{LE i
RDTDDR—=AT A & LT, BEBoEELIT-7-, £72, 5 ®2Hi
BWT, BIRDHMEEDN—AT A MEOHREZIT 7o, H2WURFIX, b
DAL & BREEDRAELAL & OBMR AT+ 5L ER D 5,

@ RIEMEEROLEAL
BMAERERITE EARBRICERE L CWAHREFEOR LD EE L, BEEARER
wWE@4~5%%wo1métwammzmn e e S ES [FON

TV, HIERIEBELIC & b 72 5 KUEE BT, HARORBREERICHEEL 52, I
REEE~T7 4 — KRy 735 L TRINTWS (Luo 2007), FRADRFENEER
X, W DOINCER. B OSR. WENEER. KERREDO T2 ANEbD- T
BO, o070 ANEHICER LL - TWD, FEETHIET VDL I

OB T e AR BEML L TR, EEOAEROMKGITR LD ZEbE X
LD, FDOTDIZTHIER BITONTWD A, FEERFECHIRIC L > TR D
%%ﬁ%%ﬂf%@(hmzmﬂ\E%%@ﬁm@%ﬁé%?bfwé%@km
bivd, ST, BB, BRSO A THED 72 8 &g

7~ R 7o s 2 Lob\fﬁﬂz%ﬁ‘éﬁﬁﬂ%éo L7223 -> T, WHWDWWMJEE%%
ZHINCTEMME=2V 7352 L0, EBEOELERZ DT-DICEETH D,
) LIEfERIE, BT ARGERS Y v A O ROREDT=HIZE, KA T
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BEOE=FY 7 E2AT IR ST, BWERERORFBN S R (ERBRMAERE
& NEPY) 1%, BIRIC K 2 ERORFEWIG (Mi—RAEERE NPP2) & B0
WSe THEE M ORI & b7 o IRFEHUINE (ERRBEVMOMNRE) DONT
ATRE D, ARERMAERE (NEP) OFELTHICIE, Mi—kAEEE (NPP) O4F
EENERRT A OMNRBEOFELEH LY LR L TRBY, IbIChM—RAEER
(NPP) ODH THRIADREZEDOFELEFBOTFLGNRKRE N EDOHE L H % (Ohtsuka
etal 2009), ZZ T, BE2HITIX, SBRDOEMERZDIZDDN—RF A
& LT, BR, HEREEERE . TP O RFEHELHETE L. 2004~2007 FI2H1T
HBA~NDRBEEEROBNEEZ RO, S5I2, BIADM EERH—RkAEEER
(NPP) ., BIARDRE &, YRR TERE O s /s 258 % B 2 5 HERE T
EEBIOEEORE, EFREEZRDE, Znb0EEMIT, [IELES. £
ZREED AL, NABRELCHRMREHIC L > TELT A AREMN D B 720, F 7
LARSOBIFEIE L D B2 2 MM, & D VITRREMR & kbR Tl L7, 72ds, &
FEEICHT 5B REWRELOEIT 5 H5HI T, WERORBEDKEITS ¥ 6 Hi TH
L7

@ EWmEENE - AT O

AARIZNZEDOZEICE A, EWIFEEICH O -ITE) (W) 277,
T 7 OBt b, BARENTEYEEENE B Th 5, EWTEE (R
- TERE) CHEREZRICEMHICODOELIFEHZIToTWNHID, KELE
I EEHMICEE LY 5 2 45, T TICESNCI, WO, KIE, B, &
F. BOEY , BEOHBORINZ(L L, FHZEN BRI RDEmNA AN TND
(Rosenzweig et al 2007), 772 L. HUIRIZ L > CIIEZENE X TENEL 2o
7= & OE L & 5 (Kozlov and Berlina 2002),

AARTYH, BENBOEMTY 7 7, XURRREDOHIENEZY, A Fa U
AT ORIE, HENEL 2V, FLERBOYRE, Fa voPRORHNED -
7o LW SN TV D (ESIT 2005 ; Doi and Takahashi 2008), Z i1 5 D2 < (34
M THEINTWD Z L, #ERERILOEE T T2, #ikic L 5%
i EFORELZIT TWAHERET 2005), AliflbOELE S IFIZ WK TOA
WZREMEDEALIZONWT, BB LT — 213 <720,

FRARDOPHIE - BIERFH O bIL, ARREYORE B B th 7e Lt A=) DTGB~
WELH525, I6IT, HERINEEY | DORERIIPE 2D, FHRIC
JBEL TWDOIHIMNRELS 25 2 & T, BRORBWRINENIEINT 5 RN & 5,
ZDTH, 5B ED I D ITHRAROBREE « BEERFINZT 202 THT 52 &0

L AERERMiAEER (Net Ecosystem Production) (F4ERERMN S DIEBRD RIEDWRIL S D\ T E T,
—WAPER (NPP) MOEREEBEMOMER EEZ SNV bDTH D, EYDRFRINETH D —IREE
& (Gross Primary Production) 7> bHEYCHEIBRBAEY DML ELZGIWTRO L Z L HTE D,

2 fi—wAEpER (Net Primary Production) (%, GPP /> SAE#) O R % 5N 7o, AE) O IERR D R FEW N
®BThD,
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HETH D, FATHIETIL, BEORKE - BIERFHOZ( L [IRE L E D%
RTWAH2, KURIZBIEHIE T 2 Critth LMZEL L T2 724 2008), 4
BOLEKIRIZER LoD 5 & FHIEN TS (Rosenzweig et al 2007), 2°C
PLE RS L7256 OBREE - BEER O FHIE, BUEE TIZHE ORI &
7o TNDTm, THIEIZER D ZENE Z D REMEN H 5, B L - T,
BRZE - HIET =/ u V— b B 57200 Tl RIBEFICxT 2 BI3E - KRR
DORUGTEIFE 72 Y Menzel et al. 2008), L7=23-> T, BHFEMER O LIS B
725 biE, & HBFERICE S PRI B L2 b D & e D ATREMED B 5.
2T, B 1Mo CiX, 5 E3HICBWT, ARRIEED 10CH 5 KM
THIER I Z e L, KR & OBIRAZ TR~ T, HEKIRBRLIZ M O HER O£k
IZOWTHRRT LT,

A FE RO AL

BIARDOBAIE - fEFERECEATE I, JESRMN - BIAROEFRERBICEE L
T D, Lo T, KEEE e EOREZAICE Y, ETAEEENELT D
ETHlENDG, EoIT, BEAMITE T - RELZEDERR EOREE OMEE
HEREICLRELY 2, MEECEREE T R2A6T 5, 20X ) RBREAIC
eI AFEROEALIL, HRIROTH, BIRHEDOZIRIEICHEEL 52 D55 %
bivd,

RO B TR A R AEM DR L I > T WA T2, FTAPEDOEIZTAWHE T
BRSO TVDLEL DEMITH REREELHE 2D, LKTIEIF IO N7 RnE
EIZo 4RI, Ry 7 ) BRRDRAAIRV I OMIEENIE 2=, TORE, =
NOOEMIHET DX =N X, =BT 57 A DR OREE NI 2 72 &
it ST 5 (Ostfeld 1997),

% OBIARTIEL, FAENZL RLBIFEELDROREERH Y | FFIZL - T
FFAEENED D, ZOBGITEXBL LTINS, FIZIX T 03
N2~3HEBXC, 7HES~THEBXIZEBIEC/RD, DD, BT AEEES
OGO, EHoRE S, ZEOFMREORX—2T A U EEED
HI2i%, BRHfRENLETHD,

FEAEEORMT — 2%, —HORE L REE R EREROHER AR, £
< OBFETIXT —Z D3R E 70 < FRICHEBRILERITD 70, ZOEE., AAREN
TIHBEFOMRADEH D7 F e EO—EBE AR E |, RNk S CRif-AEE 4 thig
THLZENNETH -7, Lol HUISE TOlRRIT, FTAEEDOFELEFD X T
S ALRERR~DOFEBLHET 5 L TEETHDL, IHIC, BREAIHE -4
PEIC 5 2 D58 % TS D DITHESLD,

BRRAETIX, 2004 LD 1TV A FTUH— - —RF T T EHELT,
FErAMEREZREL CE7z, bEAHITIL, F1HMTHEONAFELOT— 2 %
FAWT, TREOMIZHEH LHET-AEED 4 FE£MOFELE) & 2 O Mg i 217 - 72,

o JbiEHEN S IUNE CENIZIAL AT 5 > T
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B EEEL DL
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JBUZ & D HEELIE, BERDTE T, ZARMEICE L 52 2720 Tl | WHEHRERPS %
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O HERICLDHE
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et al. 2007), Z 5 L72EMITxIT 2BIARDOEGIIEIL, BREE(LORELZT 5,
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LTV THIRELO MR SCHE N LT REERfEfRi ST b, iz,
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FEREONEAROEDY FOEY, RO RBEICEELH 2 5,
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YDA HE SN TW5 (Hino 2000, HE 2004), 7=, A XU ATHA
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BIARIE 326 38, AH LR - KUYV ETILSHBARIE 107 &, BETFEHIC 73 &,
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X 5-1-14 BRODHEHE YA S TOHBIKR (KRt & Y EREEFRI 15 T B AMERIM
e (1968, 1971) ZHE),

BRI oA AN LSOO R BR 2R BR BT LSS L 72 I, BB 7 — L AN & <
To IRBREEC IS U 72 AR DAL PEDSHE L2 oo, HIERIRBRL O BEN BN T W E D
TS (RY2003), £z, B« U & THEAL L7 FRIL, g - (L72 & OHIBIIEERE) &
D TR AEBEMASOBE BT b D, BT BT &0 AL U 7o AR R
PULE - JLIN - R - FVURE B O W) 2R H S . R TH 2, Z< OV A M 2R E S
HZET, ZHOLIHEOEILL AL ZENTE D,
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Bl ZIE, YA T H o \NFAHRE &AM OIS LTS (K 5-1-14), AFEIE, 8
FEEECHENTIIIAS A L TWD Z L b, R R BREEICHIS L TW DT Tk <,
M SPOJRK TREENT 5 L9 ICholm e BEXbND, BRETIEYZHT I L R O@K
BB IO FEEROELSBHLI LN R-TETWD, $12, Y27 vt FH AT
BABOEAETHS (K5-1-14),

. HRGMEERR

AV LVHEHI0TED 5B, 1 SOFERX TOARHE LT 39/ T, &K D 4 E% b,
HIROBEGMER BN ERRENT-, —F, 10 Y LoOREX @ U CTHBL L-fEIE 15
BRETHY, WEXEERD 173 U EORAEX THIA LM, 7oy eI F2aI0y,
YASANT IV REDSFETH -T2, FrlZ/mYYeI XTI LT, LB L THELE
MEREDS L, FHRIBERIZLALORER THLNS, /oY YEFH T3
LY DOHRHIIEER O LIFIEF L Thoz (K 5-1-15a), IV MEF T2 I L VIFBEF
DA THIM T O SMR SN TS (LBFS, 1985), A EOFE THBIRLL %
TULDER SN > T~ (7 5-1-15b), [AkElc AT ey AR 7 AT L (14 5-1-15¢)
BLOZ VA uFHAI LY (M5-1-15d) b EERID /3 AT OFFH TIEA RO FHA ToHAm 3
R S oz,

[RE—(7~EIfE] IckoT, 7B IFpAE2ITAT TWAE Z E RSN T
W5, ARITRESVHERICZ < | BEEREEmALRE Wb T\ e I TH Y . BIHHT L
ORI LS & OBRNAERS N, AROILROBEIIEN < 225 Z & THEBE RN
THAREM LM SN TS (T2 —==2—X 2008), A EIOAV L B OFHER
RClE, DABOBRTER A BN Z ERN TRI N, ALV ROEEITIE,
BNV EDLRIRT D LRI VBN IFHI SND, A7 0T HAY LT
I IREESRIFEA 15, 20, 25°C L LGB, @millE EEINAIIHI S D 2 &350 > T
% (H 2000), EOBVIHEIAE 25 & AT L BARBICHERH 50 b LR,
EMH R IR LOKEE= 2 U o 7 OEIC L - T Ao BEns o sk o 5 g 25
(LW A DR RO LB~ RIETHBERATE 259,
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D RVER A R O NTe, 29 LIRS DO TH 2028 5 04 R & Mkt
TLOMENRD D,

Fro. SEOHBRIIT, 2EZE T, BHICIL 73 fE, AT 52 fA RS
iz (¥ 5-1-17), ZHbdHH, WBIHLEOZWVE 10 flie LTk, Bz, o=
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5.2HFMDRFREE - RUBEEE TDZE(E

FMERZRNELDORRF/RICREIRIIKREND, REBBROLELESRIZZS=00
R—RSGAMEEL T, ZMDRFEREE. BIRICKIEKRDRFZWINE ., HIFEEREDHHER
E.BRORZEBREDEILEEZRD. NoDEXFEFEHRE. BRBTEOANLRIOREE
DELDIHFMETLELz, HFMRICETBL TLVSkF=IL 100~500 MgC ha! THY. mEdtd
FMRTEENRONGEI o=, BADKIEINBELHFMTIE. EMERIZZDORENERELT
BY. AFOKBEAEALGHEMRTIELIEDRICZLERBL TV RIBN LR THE REDETRE
G GEMARE TIR) DN EDLDATHEME L H D, MKRICHBL TV ZED S REL. mDRE
&ﬁ%fﬁ#ﬂaitmL%ﬂ—miﬁ%&ﬁﬁ@ﬁ%f%uﬁmﬁﬁmw;“ﬁﬁﬁ
PRIEREDTBICHTIREHEIFELGLIEZZON ., KIBED LFICKY D RELRIND /NS
xﬁ%mu%hzbgbéﬂhﬁ#ﬁ&m%ﬁﬁ@-uﬂMH%ﬁEb“%%ﬁ%ia
IEEGELNERLTEY. EMEHREOELPLER - ABRIENLEICEHEELREM
ZHR) U ERGT AEDNDETH S,

BHRAERERIIIZEORENERE L T D, KETIE, BIA, HRE%EERE, HEOKRSE
HrRE A RO To, BWERBRORBI R (ARERMAER NEPY) 1%, fE®IZ X2 EKD
PRFEWIE: (Mi— R AEFER NPP) &, BiOIER-CMAMIC L 5 B O RIC L b
720 REHE (REREREMOTFRE) ONRT U ATRES, BIAROH -EH— k4 #

& (NPP) %R, HEFEREIERE ORI A HEE L, s e % 5 2 5 MR e
&R ORSE - BRPEEZRDT, & 5HI22004~2007 BT DEIAD KRB EREDOEL
BaoRDTZ, KR EA. ZAEMEOZE, ABHELSCHENRE I L > TREBEBERITENT S
FIBEMED D 5 7D AR RIR SO FE D e 70 5 F/ AR, & 2 WA & AR T,

FROEIEE A R LT, FREICHT 5 EROEEIL 5 T 5 Hi, WERORAEDOKEIL
5% 6 f{i TR T 5.

(1) FEMORZELEE=E
BARCERE L CWAHIRFEORE2IL, FKkZ A TRITRZ2 > TEBY | FEikeHERK - $HA

1 AfeR#iAEPER: (Net Ecosystem Production) 13AEHER )N D DIEBRD RE DRI S DU MTHHE T, #i
—WAFER (Net Primary Production) 7»GIEREEEMOMEREZGIWZHDTH S, NPP X, D
IR TH DI —APER (Gross Primary Production) 7> S HEY OFEW &% 5 =, *ﬁ%@fb%@
RBWINFETH D, L7z > T, NEP X, GPP 2 LR KB EMOMNRELZ G Wb D THLH D,
2 RIORHE RS (iR, B ) BEUMITHE () ORFERIT, £ 521 DEKEDOT X b —XhbRD7
B BORFTOEIC, REFEREE 50% & L TRDOT, RITITHR G E 700720 /DFEM O AT e 3
b5, HIEKRERORFERIL, A MEOHBEERIRFRELNT TRk, HERFEHEIL TS0
~ 5cm DR RENTRE 10ecm ifm\m‘o IR j:fi%@{ﬁf‘fﬁ 2.5g / cm3, [HFHDEIG 30% & L TRz,
FERIFT OV S 10em UL IS IRFBIIFEET D720, @/NHEO /iR H 5, 1 MgC 13KRFEE 1 ton
EEL,
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TRAZMRB T 5 fok S BERE AR « YR ERI AR L 0 K& vo 72 (K 5-2-1a. ANOVA, P<0.001),
JREERARCIE, TP HRIEA L 1ZEEA A 5T (ANCOVA, P < 0.54), EAMDIEH N
TR ELVEL ot (P<0.03),

. (a) - E (b)
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FFEHTIR(CC) FEHTIR(CC)
o . ((‘) ] o ] (d)
g _ THORE 2 _
Q 87 KieEn Q27
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i o e o
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e [ ] ]
e B o
3| 5= |
K 3 k3
=
O - o -
T T T T T T T T
5 10 15 20 5 10 15 20
FEHTUR(C) FEFEHTR(CC)

®5-2-1 &Y4 FOHMD (a) EEBFEK, (b) LIF - HEEER. (c) BAMLEE, (d)
BARHTE, [CBELTVAORIE, MK (B). 2% (RE). RERHEMK. A#KL
B, OFELESK, @FRLEEK, X HEBAIK, EREIEFHTEICHT DLERH
BAMOEIRER (). LEBZRMOEFER BR) 7Y, ELIE, #HEXER
TR E ZRHRTENGA o128, [REEK (BEK. ZRHK) 2B HEEETRT,

3 SIEER O M WA &R S SR O M SBT AL GO 40% L L. 60% K D IR & S AR E Lz,
4 ARSEEIRURIE 2004 E0 5 2007 R0 4 AERIOFEBEE Ve, &84 RBFHIIL T aR%RT — X %
W, FIHTRER SR T — 2 N WA IR EY OT A X A - [G¢F - lEFTOT — X Z AWz

(http://www.data.jma.go.jp/) s ZILHDRET —HF &, PHEROIER THIIE L7z, EE2S 100m EH-32
L 065 CIKTT 5L Lz,
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ZOHH, BT L OHEREERICERE L Q0D REREIT, FREHEERA - $HAER
T, WRRAZERIAR - EIEIRIERR L Y b E VMBS R Shiz (K 5-2-1b, P<0.07), &
FRIRIERIAR « AR O RFEOMEIZ, TPCC % = RHERE (2001) OILFHOMEELY &
B odz, Eio, APFEIZIIT 2 BBEILEBMORFAREIT AN (2002) OB EEILTER
MEV/hEL . FERAEERAR O RFE RS Al (2002) O E AL D /NS UMET
botz, G, AEFIEOEN R EEZEEL, REBOFMEEZIT> T MLERH L, K
BB TIHAEEHRERE W E /N E < (P<0.05), WK E “ R TIIEN 2o 72 (P>
0.18),

BIAROH EEBICER L TV D IRFRIT, RSB - $HAIRZM T, HhkIR R -
VEHEILBERRIC LK & v o 72 (K 5-2-1c, P<0.001), #l2, ¥ 7 AF & KEEITRE 22
AR LT, ZHUTEE RO EME 143~222MgC - hal LV b RERETH - 7= G5k
2002 ; Luyssaert et al. 2007) ., JAZEMK TIL, FFHKENEWIZ ERE < (P<0.002),
FREARIZ AR L D b R&E o7 (P<0.007), WTILOFHEMAS A 7120 TH, IPCC
SWeEEE (2001) OfF L SRS L EIT R ZVEHICH o 72, i, IPCC
BERMEECTIEIURMREZZATH DI L, ARETIIIZE A EDRRBRTH L7
LEZLND,

BIAROHITE ORI BT, IRBEBAR TITFEEHRIENENEERELS (K 5-2-1d, P<
0.02), FREMKIZ ALY b RED-72 (P<0.001),

BIICEE L TV DIRFIL, M OKMEN L 0 REARFATIIEMIRIC L 0 2 ER L.
EDRAEA KV FER AR TIE LR (HHOCHEREE IR ) I < R L TV (1K 5-2-2,
2=0.39, P<0.004), +HRFEIT 10cm OFESETEEL TWVDEN, EHLBHRITE
EBKITEE 10cm P RIS b RFBIZFEET D720 BHRBEAR TITHERZ~OEREA 1T -
ERmWATREMED B D,

(2) HBWRIZLKDRFRINE

TN E R TRFE 2 WIS D L RIRFS, PRI K > TRF 2B L TWD, HEMRT
W L7 (—RAPER GPP) 7O TRONICEZGIWZ S DA TP DIERD K
FWINE (WMi—RAER NPP) L7205, BIROM EE—RAEERSIL, IR TH 5/ Me
TSR IR TR o7z (K 5-2-3), WRkIAZEM OfEIX, Luyssaert et al.  (2007)
DR AR & RIRRE T o 7o, BEILEBAROMEIZ, IPCC % =k#H&EE (2001)

5 Hh B — kA pER (Net Primary Production) %, AFAKOIEFILHOAEE R+ ¥ —m (CE+HZEFH
RE) E LTk, Ak, M EEM—RAEERICINZ 5E, R E, SHEICES VTR LT,
Biogenetic volatile organic compounds i, HIENHE L WDl Tipuy, M B —k A PE sl i b
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EXERTRHEATH D, EIRERE. ZR#H Oh

5-2-1 58, EESH &R TRMK) Z2R<.

DI Luyssaert et al.  (2007) OIRAFERIEILIEBR S L~/ NS REE o7, Zh
DOPREIT KM EZLeOIZRI L, AFERRENREZ EL L TWDLdEZ2 65, /D
Ve BRSO IR Z BRI A . [EN LV IRERY A P TREVEAS RS (22
=0.60, P<0.002),

(3) TIE-HEBEREEBOSEEINZTERAT HER

T, MR ERORFERMEL LAATLIERE UL, V¥ —MaEm, Ao iRk
ERD 5, V2RI EHRIEO RS OHAEX TEL o7 (K 5-2-4a, 12 =055, P<
0.001), HEREPKBE BLIT, W5/ INEBR < &V EARIRA @Yo S Tldd7edr o7z (1K 5-2-4b,
12 =0.34, P<0.008), #&TlLU & —fiqi, HERKLEED 2004 FEICRE < o7, Th
FHERICE AN ThH o7 (5ESHSHR),

KA. B RN BHRRIE TR WS AW O S s R E K ET D, 2D
TOKIRN AT 5 &, N 25 L PRI TWD, HEREKIER 5 fRd L6 T4 1)
RIBREWEEREL o7z (X 5-2-4c, 12 =0.46, P<0.003), [BIJFEHMROMBEE X, 0.058

B O ATREMED B %, FE M AR RAPE B b E DS WEEZR 72 03RO TZauy,
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E1CT (FEYEIRZZ 0.016 4F1°C ) L 72 0 | BFIARTIE 0.12 4 1°C 1 (95% 15 X ] 0.06,
0.18 =1C1) L ST\ % (Raich et al. 2006),

HEREVE S O IR FBIRIE L KIR L OBMRIZA ST (X 5-2-5a, P> 0.09), HHEDRFER
FEITAIR L ADRRB A, KUEN KLY BnRFEKRTEro7e (K 5-2-5b, 2 =0.16, P
<0.03), ZHUFEHRHH T, KIEOTZONREENEN D EEZBNRD,

OrFE IR LANT . A OB G B AT 5, HERKEER LY b shod
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RERETRY .

7 2007 HEICHEHMEOE TICE AR —RA T 4 L F — (RrFa— |k 2300916, Uy hwiflh) BRE
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D EERS LAEEHRIR EOBRIZR bR o72 (K 5-2-5¢, P> 0.09), HHEOEFR
X, BmpHERETEE -7 (¥5-2-5d, 2 =0.24, P<0.007),

HEAEPETERE O CN PLid, BIERTEMIARIL, WRkEHERIAR, $HAIRZSHIS K OVE kIR ZEMT
HEVIRWMEB AL (K 5-2-5e,  P<0.001), TEHELIEBAR TIIN ¥ OFL/IMENE
S TEnole, tHED CON HIIEMLEFTELNTEN D, ZNOER EHRHKRZ A7
MOEITRONR o7z (X 5-2-5f, P>0.27),

INHDOZEND, AEMOSIREREIL, [IRSCHIE LA OB Tl VF—D
B, BHRES EESMAEREOEIC L s THEDL LB X LD,

(4) BARORFREBREDEIL

BIARDRFEFRERIL, 8. HORRICEI28INE | RO L 5D DT 2T
RE D, M EHBEAROMERSIL, BAEREORE REHEEBAC KA TR E REAmSAD
iz (¥ 5-2-6a), A MIEo UIRERICKE REEMBA SN, ZOJRKIZRIT
HHN, SHREBES E=X Y VT ERT 20ERS D, BIFRPRKEVESIE, 20
MEROREL 2D, £IC, AEEOIEEL LT, #i BHBFROEIRRIZ RO (X
5-2-6b), EFHKIRE OBRITRA LT (ANCOVA, P> 0.57), _RHABHEM LD b
mnolz (P<0.02)

BIRDIRFZEEEOELEDN, KM EROTH D, IMEBENPDMIERICL 2B EE
ZLBIWIZbDTh D, MoiAER & FEHKIROMICITEBRR Ao R2ho7 (P>
0.57), H—HIZBWTIX, MREDOHEMLD 0~2 MgChal ML Tz, HlTik-2
MgC hat 41 L3 2356 (B frakil, 722 L) bR (X5-2-60), [F—
A FCTHEILEL > TREL B DIFE LD o1, KEARIHRROKRELHE~DFLG K
TV, BANPKIEL TOHRRORBEFEEIIWDTHZ 03D D, HEFENED L
DI o T B /N E BT OW T, ENEN 5 EEHiL 536 Hi THlE T 2.

(5) ®w®RRIC
Mo HEEZR DO RFEEBEITIRIE L OBBZA RO, KRN EHT 25 L HARICERL
TWHRFZLOREIFE(N L TH, REOIFEIGAT Wik L LBR) BNED S etk

8 i FEHIEREORKEE (Aboveground biomass increment) (ZEfEA « FHMAARDE « B OJEKKE

®EThHD,

O AR L1, H EHBFREOANEDLY OMELZ RITHETH D, Ml BHBFROFE L RE R
(Aboveground biomass increment) % FBr4EO il EIBEBIAF R CEl> TR D=,

10 —EROMyHiAE B (Net biomass increment) %, tFEDOEFEAROM FHHRGEE — (¢ —1D)EDOEEFER

O EEEAEE LR, il EFRGFEOKREENGHECAOHM EHHRGFEZOWEER L TH D,
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5.3 HHOEDFMHEDHEBH/ NV E/EFRSIILSEL

BAZMOZERP LR EDERERN. URIEEICK SFERYPDENERE L1
HEBMOZELEMMTIISEEL., TORHEIHME T2y ABEEL Y., FiY
TEN1CESBDHIELICSHEMN O =, BERLEMMTIIETDFAELRFFISEEL.
TORHAIHME T2y ARERRGY., THREN 1CHEL LGS TEIZ6AEMN ST,
DI EMND, HEGREEEICHED. [URE1COLERIIHL., BERHNAS~6HENHD
ATREMEMN R ST,

A HO B ARO—FOBEMEY TIX, KIS EH LAEMEREIN EEchbbeEmo
TEE) N2 LT 2 &R STV A (KEIT 2005; Rosenzweig et al. 2007), & HFED
EWZEE & RUR & OBIRN GE LD TRNE, BEMIOZLE & b 72 5 BRI AW
FEMEOZEAC L IT R D AT B D, AETIX, HARBHOWAMBFED 72 2 /D%
TERFHA 2 e U XUl & OBIfRZ G~ HIERIRIRZ (LI PE © SRR O 2RI DOV TGS L
7

(1) =RNOFYINOF &-3:3:[0): 1k S VA A

BHEERIAR, EHEILIERIAK, SHARZH TIIKICEERZROE— I BA L, 2O — 71X
BRICL o TR ST (K5-3-1 1), HEEND - & b x 2L, K[ENED
BHRTIZOATA2LL10A TATHY, KENEREZHFARTITL 1 H EA~THA&EN
>72(% 5-3-2 b), EEOEMEZR5E, 9~1 1 HOVHEKEN 1 CE b T Lic, &
WO — 7 PR 5 HEN->721 (P<0.001, 2=0.67),

— . WRAEBMKTIIREE DL LIMOE2ROEEOE—7 RALE (K 5-3-1
e REVA THAVIRELL OFFKEER CTIIROMIEL L HICIAFEOELE LT
(Nitta and Ohsawa 1997), % D7D HEFHAEMMMKTIL, BROEEEDSEM L ZREIEZ, Z
DD K OBIARNBHZE LI LS LTV, BEORHEREIT, ERRHFKTIZ3 A
2% 50, IR LWHRHKTIZ S Alce—2 "R (0532 F), 2~5HD
VRN 1 CHEL 722 Z L0, FEEOHBEEIC L 72 ) IHIEDKEIENK 6 H R o722 (P<
0.001, 2=0.78), KOEEEDO L — 7 [THFIZ L VRN RV | 2005 4 & 2007 FlLH
RO & KHE LT, KE AR ESR L7z 2006 121, 58 & |ETITKD
BHEDOE —7 PR TR o7, BEF, #E i/ XTI 2006 FI2bHKOE—7 B H 60,
ZHUTER O T HRKICEIET 24 2 ) IOREMCHIER OECTCH - EZ LN D

14 o & HEEROL) > -HMOEFOH % 9 ~11 A OFEHXKIE CEMBER L-, FOMEXI1E5H - C
LGl A F 3 004 AT DT, KIEOR T 5 H L ZDRID 2 » A OKIR & TELER I O 2 5
W= (Doi and Takahashi 2008) = Z Ti% 9 ~11 H OYHEIR & DA Z A 7=, F =4 FH5IE TEFE
L7z6a, 1 CELS DT LI 5 BEENEN>T- (P <0.001, 7= 0.68),

2 ARSERIRA 1 CRI 85 Z L ITR 7 BRER R 572 (P < 0.001, F#=0.78),
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(1 2006) .

AP Tl IR S R E < 225 AARREORKZ K U, &k ATEBAR,
WIEIRTERIAR, SHERIMR CIIBERI N R 5 2 & KRS 1 CR 2B TIL, BHEE -
WIHERHIN 5 ~6 HER D Z E¥binole, LIERo T, KUEEENC L 0 B HELTER-OH
BER 2 s & T DM D FERRAER Z RO L LI DIZED D &9 7T, TFIER 2K
MHBEFE~NET D ETFRESND,

HARDA F 2 7 CliE, 1953~2000 FEOMICHHEEN 4 B R, HENS HELL Y, HA
DL, 1961~2000 T 1.3C EA L TWe/z, Rl 1 °Co LF THZED 2.9
H OWEEEN 4.4 BIEEL 72 o 72 L5 STV D (Matsumoto et al. 2003), A 72 /NH 5 T,
1953~2005 FT, X 1°COEFIIH L#HEIL 44 HiE<72->7 (Doi and Takahashi
2008), ARMMEDHIATITRIES 1 CLEFT 5 &, BNV 3.4 RS, HHEN VY 6.2
HENLD LTRSS TWD (A 2008), iz, MIANDIHFTEL £ LOIHRND L, HEOR
BN 1 CERT2EVY 256~6 H, ENEL 2D L THIEI TV % (Rosenzweig et al.
2007),

ARAROVELRE, BIZERFIICIT, RIBLIAMC bRk RHERN BB L 520 2 LITHET L
YR D, BIARDNES, JES TE DRIRECITITRAN D 5, BFEIZ K-> T, BT, %&HE
7 x/uaY—H B 51E0 KR AR 5 BHEE, ﬁﬁﬁ#ﬂ%@@}iﬁf‘f 3872 5 (Menzel et
al 2008), & BT, F—HFECTHBEEIZ L > T, KR EFISKT D RISVEDR B le 255 D3
HIN TS (Doi and Takahashi 2008), % 1 EQ@EEE“C“ %, WRAEBARTERIZ X D
SR EEN R ST, g - AR R SIC X o THREERIEA D 5 (Nitta and
Ohsawa 1997, Menzel et al. 2008),

ARMDOBILE « BRI OZAGIT, MR EVER 7R Sho Y oiFEh ~wE % 5
B DI, PHERHINREY | 2 ORERGZNE 20 | FERAIZEIEL TV HIRH
MEL 72D 2 LT, HRORBWILE NS DATREMEDNH D, T O K O ITHIERF D%
bix, BIROWEIEER MDY OBNRE/R & KD ERRRHEEFICREREELER D
AREMEN B D, T DT, MkRANICKERBAZE=2 ) 745 L L bl MR LFE
DD BRI DS EIERFINC RITTHEITIER L TS ER H D,
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5.4 BTEELVI—EDOELEH

SUREH K YBFEENEDLDLIEFRINTLS, ZLOBEBEORBFEEICEIZ2MELX
FEEVWSEZBARONT-, BFEEOEZLBEL. BAZSHMTRFAL TV IEPLENH S
—A., BTk > TELZDIEZEELH o1z, TTORLEFOEESIE. BFENLZLLEDIF
EBLGAERANH >, BFHINLERHZTE, FEALEDEBFATRELY A b
LEHolze 1 XTTHTIK. BEFEIC. VI—DS5LFBEHREENER. BEENED L.
BUA—EE1.2~1. 31121z, SXIZL DRIV EZ—ED X —DEOELIE. MER
BAEEZEZADEEZA DN, BILZEL LA 5OICF, EEEIE HIBRAENH L0,
10 FLUEDRBICHI->TEMATHRAET AVENHY .. F1HTEZD-ODRKRHMNE
271

SRAEBRR A Wi L 72 & D BB mﬁ<§

LIZ X0, BAROFET-AFE RN EAT 5 /
LPRENT WS, FFARERELT S . al”
Lo BRAROTH, BRSO R Ay
TR, BT, RERILDE LTAY ik Zi%mm
M TO7R Do TV Dk & 72 BT REN HYOF \ 4 _;__jm
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100164 FIE HEEsSEKEER. ZHB. FKR) 3b A 16 15 34.0 133.7
100165 FINE  S#l 3b A 20 19 34.2 133.9
100172 BHE AXS 3a A 15 11 33.7 133.7
100175 BHE BrE 3a A 17 19 335 134.0
100177 R JAF~H 3b A 17 23 26.8 128.3
100178 HRE REEEELE 3b A 13 17 24.4 124.2
100183 HRE  KEWME 3b A 14 14 26.7 128.2
100190 =EE XFIFEE 4 [¢ 13 14 343 136.4
100192 HBEERE EdHFESsELE 3b A 23 18 35.1 136.1
100198 R mFHRETIRGF 3a A 17 20 35.2 135.3
100206 EEERE #BmFh 3b A 17 17 35.1 135.3
100207 EER L@ 3b A 25 20 35.1 135.1
100209 EER WMEH 3b 15 35.7 134.8
100211 ZRE  EBHW 3b A 18 13 345 135.7
100212 Z=RE BT 3b A 22 23 34.6 136.0
100218 MPLE HE)IBETTE 3a A 14 18 33.6 135.7
100220 MILE SEEN 3b A 23 21 34.0 135.3
100221 MPMLE FETEHEE 3b 23 33.8 135.9
100224 EEE Haw 3a A 18 14 335 130.7
100227 HERE KM XKERERE 3b A 19 22 33.3 130.3
100233 AR XEFLERI—R 3b A 20 20 32.7 130.8
100237 KOER  WEYR 3b A 23 28 335 1315
100242 FIFE SE&SEZLE 3b A 20 16 31.9 131.3
100243 ERESE WBBEHMEARGER 3b A 15 18 31.8 130.7
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100244 BERBE RR/&EHKE 3b 16 31.2 130.8
100245 BEREE RyEES 3b A 15 21 315 130.8
100246 #EIE BEEBRBFZEOH 3b A 19 21 35.3 139.6
100247 FINE EZEFE 3b A 19 11 345 134.3
100248 EHE ZHTEHRHFZEOHFBI—X 4 A 18 21 35.1 137.2
100249 HmEE  #L 2 A 21 15 33.9 134.1
100252 wEE {#5 4 A 15 16 338 134.8
100253 FEE  EBERE 3b A 12 13 36.4 140.3
100255 imE AuEXRF 1 [ 29 18 425 140.8
100256 EEE =) 3a 33 35.6 134.6
100257 EER AREPEWLEAZ 3a A 28 20 348 135.2
100258 EEE  k/WLUR/B 2 26 35.3 1345
100259 EEE SHBEPLELAS 3b A 15 19 34.2 134.8
100260 EEE  EBUsRE 3a 20 35.1 134.7
100265 dEE +/A\ERI 1 [¢ 27 20 438 1435
100266 IiEE REE 2 11 438 144.7
100267 disE FIHvT 1 [¢ 25 20 436 143.9
100269 EFE Bl 2 20 36.8 138.1
100272 MIUE FF A 35 342 135.3
100273 MFLE FAFLESEWL 3a A 31 20 34.2 135.6
100274 MELE  EEEEIL * 9 34.1 135.6
100275 dimE RROM * 10 437 142.8
100276 dimE  mERTKi 1 30 440 142.4
100277 dimE mn 1 29 437 142.3
100278 ItimE 21 nH 1 19 43.7 142.7
100279 g HE 1 28 433 1425
100280 ttiEE FHhE 1 [¢ 18 14 438 142.4
100281 EI N 3b A 24 23 349 134.0
100282 EILUE R RERE (UR) 3a A 18 17 34.7 134.1
100283 EWE  FE/0OWl 3b A 21 22 34.7 134.0
100285 EILE  ELFEEs 3b A 14 13 34.7 134.0
100286 EAE  HHESR 3a A 24 23 33.0 131.0
100289 BRARE  J\RHTEFEDHK 4 A 24 18 325 130.6
100292 EAE  KEW 3b A 17 13 32.2 130.6
100294 WOR  fEREEM 3b A 19 22 345 131.6
100295 WOR &S 3a A 14 14 34.4 132.0
100297 WOgR 48 3b A 17 23 33.9 132.0
100301 FEE ERINGEFBE~TEER) 4 A 17 26 35.7 140.1
100302 FEE REBARLE 4 A 29 38 35.6 140.2
100304 TEE HEULHFEOH 3b A 22 23 34.9 139.8
100306 HERE #BaM 3b * 23 20 36.5 138.9
100307 ZRE  EHWEEHK 3b 24 34.7 135.9
100308 ZRE XHEE 3b A 21 19 34.6 135.7
100310 ZRE XK&YERE 2 14 34.2 136.1
100311 =EE HIEES 3a C 17 12 35.0 136.5
100313 =ER #FEW 4 A 21 20 34.7 136.5
100314 ZER HRERLEEDOH 3b A 23 21 345 136.5
100315 =ER XK® 3a A 18 13 34.4 136.7
100316 #EINE FHREGAR)EKE 3a A 21 25 35.2 139.0
100317 w/E)E BRAEERD 2 * 19 6 35.5 139.1
100318 #HENE AELU-FEER 3b 30 35.4 139.6
100319 #EJIE  FHRALE 3a A 22 16 355 139.2
100323 EHE  FEESNER 3a A 23 16 38.8 140.7
100324 ERE  AHEWL 3a * 14 9 33.8 133.1
100326 BRE B#d 3a A 24 23 33.9 132.9
100327 ZEE My 3a A 20 18 33.7 132.9
100328 ERE ZREREEHLE 3b A 21 21 33.8 132.8
100329 ERE RSB ERAKRER 3b 18 33.4 132.4
100330 EBRE &L 3a 22 33.0 132.7
100332 BEE  EHEHSYIL 3a 27 375 140.0
100333 EEE HEHSOH 3a A 28 18 37.7 140.0
100336 BEERE RAKRBKEZHEH® 4 A 22 18 35.9 139.7
100337 BEE BEE#4E 4 A 22 21 36.0 139.3
100338 BER KE-WHALS 3a A 21 16 35.9 138.9
100341 EEE  EE 3a A 28 33 338 130.8
100342 LBE  [kvIE HERE 3a A 25 31 34.3 132.6
100343 HEE  FEW 3a A 19 16 36.5 139.1
100344 HBEE FERHHLE 3a A 28 17 36.5 138.9
100345 KRR SUmEUAE 3a A 18 15 36.1 137.3
100346 IKER AR 4 A 18 14 35.4 136.9
100347 IFEE &L 4 A 26 17 35.4 136.8
100348 KRR  BAMER 2 A 13 14 35.9 137.4
100349 ERHE —OWE 3b * 23 4 38.3 140.6
100350 FEER BEOHF 4 A 21 20 35.3 137.2
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100351 KEE  Bl-A)IIBRKERK 2 15 36.1 136.8
100353 L8R BHERGEEZHEID 3b A 28 38 34.9 132.8
100354 BHME @EOK A 14 35.2 137.6
100355 EHE BLOH A 22 35.2 137.1
100357 BHME KU EEFS A 31 34.6 137.1
100359 BHE FRF 3a 29 35.8 136.5
100361 BHE =B 3b A 24 30 35.9 136.2
100362 FBHE  KEFXLR 3a A 24 18 36.0 136.3
100363 BHE  FHRWL 3b A 24 23 35.6 136.0
100368 deimE  AEKIE 1 [¢ 29 24 430 141.4
100369 ItiEE HRHMLAETIVIIU/NI—X 1 c 25 19 43.1 1415
100370 EFE  RIEASDOINBI—X 3a 25 39.1 140.9
100371 EFE  EGIR-BI 3a A 19 10 39.3 140.8
100372 EFE HFB 3a 21 39.3 141.3
100374 LER  BEA\EW 2 22 34.7 132.2
100375 LEBE (EBEE 3b A 22 34 34.3 132.3
100376 LBE  ZYEEmEIl 3a A 25 20 34.7 132.4
100377 LEBE  JIHBGEED) 3b A 18 27 34.7 133.3
100378 LEBE  +AKE 2 c 17 13 34.6 132.1
100381 HEE AT 3a * 17 4 36.3 138.7
100382 HERE =¥k * 9 36.9 139.3
100383 ABRAF  EEWL 3a A 26 11 34.4 135.6
100384 KRR ANUFERREFRSHE 3b A 26 20 34.9 135.6
100385 XRFF  EEBHERERX 3b A 19 23 34.9 135.5
100387 KRpF  FREBILT T 3a A 24 10 34.3 135.4
100398 MEHE BFHURARIIXER A 15 39.3 140.7
100390 MEHE  BHSI/0ILAH 2 17 40.0 140.6
100391 MEHE  ZABUIUTEERR * 21 40.2 140.1
100394 MEAE  dBEELYII—TarnEk 3a 11 39.2 140.0
100395 MEE  JUEWL 3b 17 395 140.2
100396 MEE  K#EK 3a 20 395 140.6
100397 MHE EXERAHREEH 2 19 40.4 140.3
100398 MEHE BFHURARIIXER 3a 24 39.3 140.7
100399 MEHE XKELULUBARALE 3a 23 39.8 140.2
100405 EFE HZ 3a 26 39.7 142.0
100406 EFE  HRB 3a B 22 18 39.6 142.0
100408 EFR FTEH 2 14 39.7 141.6
100412 FaE  AHWLU 4 B 21 25 37.8 138.9
100413 FRE  AREME 3b A 28 21 37.6 139.0
100414 HRR XHKH 3b A 24 10 37.7 139.1
100415 AR ARl 3a 25 37.3 138.8
100416 HiBE  FEJFFLE 3b A 30 23 37.1 138.2
100418 HaR REBRTE 4 19 38.0 138.3
100420 N 3a * 24 11 37.1 140.0
100423 HARE HELE 3b A 17 26 36.5 140.0
100424 WmARE  KFWL 3b A 16 22 36.4 139.7
100429 WRE  IRIEETERG 4 22 35.6 139.0
100430 IWRE  KEOHNEBEORK 4 A 28 21 35.7 138.5
100431 R mmEE 3a A 24 22 355 138.5
100433 dtiEE AR -HEMRE 1 [¢ 18 13 45.2 141.2
100438 dtiEE THRBEARBEEEEH 1 18 419 140.2
100439 dtiEE  EfE 1 14 418 140.7
100446 BEHE 1+l 3a 25 40.6 140.0
100447 BFHEE BERLUEELE 3a A 18 13 40.6 140.3
100448 FEIBFE  EUWHIAHBI—X 3a A 17 12 32.7 130.3
100451 RBE tyEGEEBEINS) * * 10 12 32.7 128.7
100454 EHE  1000m#E 3a A 26 26 36.3 138.5
100457 EFHE = * 10 36.2 138.5
100459 BEER BAmREXFAR 3a A 16 23 37.1 140.2
100462 EHE EHEOH 3a 32 40.6 141.0
100463 BHEE ERHECAME) 1 27 41.1 141.4
100465 BHEE  THHER 3a 21 40.8 140.9
100467 EERE FBIELE 3a 24 37.6 140.3
100468 BER RER-—/NMEKE 3a 14 375 140.9
100470 EWLE Byt 3a 25 36.5 136.9
100471 SR HuEH * 8 36.5 137.4
100472 EWLE  FEROFHF 3b A 21 18 36.6 137.0
100473 EWLE Ao 3b A 28 22 36.7 137.4
100475 BEE  /EL 3b A 18 12 34.7 138.0
100476 BIE  EFEW 3b C 21 13 36.5 136.8
100477 HRE  HFNE 3b A 16 15 26.7 128.0
100478 REEARE  IHEW 3b A 21 20 32.8 130.7
100485 RE#l  =EWl 3a A 26 22 35.6 139.3
100486 HE#F  =EEW 1 A 28 18 35.7 139.0
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100487 BEE  HLERE 3b A 21 22 358 139.4
100489 ERE  E/WRI 3a 30 35.4 1345
100491 HIFE  #HHHEOHF 3a A 27 27 31.9 131.0
100492 =HIFE TR 3b A 22 21 32.6 131.6
100493 FIFE  XKEUKE 3a 22 32.7 1315
100496 HFE BRXAA A 13 324 131.2
100497 HIFE  BN\EES 3b A 22 22 31.7 131.4
100498 TiEE IZHTHHEOFHF 1 23 428 141.4
100511 HEE EaME~Z=ELUA@T 3a 30 35.5 136.0
100512 IiEE BEFER 1 20 436 144.7
100514 IiEE EBLGXELE 1 [¢ 36 23 43.2 141.0
100517 AR EBEE 3a A 29 28 33.1 131.3
100520 AXHR PrETERE 3b A 25 25 33.0 131.4
100521 AR  SEUBRLE 3b A 22 38 33.2 131.7
100522 AR HIER BROFKZ 3b A 27 26 33.2 1315
100528 SHE  #EEW 3a A 22 14 335 133.2
100529 SHE  IAW 3a A 13 16 33.6 1335
100530 2HE  HEhok 3a A 25 14 33.3 133.0
100531 BHE AL 3b A 22 20 33.6 1335
100535 EREE %EW 3b * 14 12 32.1 130.4
100537 EREE —RRroRILI 3b A 23 15 31.4 131.0
100539 BEREE WEERENE 4 A 15 22 315 130.4
100541 BHE SHIEFDS * A 9 14 32.7 132.6
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FIEH A

B4 AE () B RBIHm B REHm
Hoh/34 969
ED=t 116
Va4 470 EHE #h E
B =] 1775 RAB/AER AR/ AE
NFHR 1040 RAB/AE
rE 1126 RAB/AE AR/ AE
ooy 3898 HB/ARB AR/AE
*TA7T 5480 AR/AE
*745h 801 AR/ AR AR/AE
PE 113 HAR/AB AR/AE
NEH 118 HAR/AB AR/AE
7R 917 AR/AE
J2R1) 917 HB/AR AR/AE
HON 744 HB/AR AR/AE
VALY 2258 HB/AE AR/AE
EYP 4237 HEB/AE AR/AE
HoLITY 1000 HAB/AR AR/AE
NAAF19E 371 AR/AE
Favke 671 AR/AE
NYJ4 814 HAB/AB AR/AER
FINYITH 220 AB/ARB AR/AE
aFIVTURY 203 AR/AR
FausoRY 245 RAB/AB AR/AE
Z4F3aw 515 HMB/F0i H#E B/ T #E
IVSAFay 375 HMB/F0M HE B/ TODH
IVSA4Fay 375 HMB/F0M HE B/ T
xS 112 RE/BFE HtE
<R 1062 HME/FDi HE HEB/Z0M i
*o 996 B/ T HE B/ T
I79XS5 100 HBFE ¥ w®at
AIX 165
Th7 o % 132
Yix 313 ERE #h
FTHILX 180
HS R\ 402 REE® #E EES .t
<5a/,\k 195 FHFE ih E EF #ot
FUNk 248 BFEB #hE BF #hE
ES7NS 220 RBEE® ih E EES ih E
FAINR 245 BREH #E EES #E
XTFHhT7 A bk 2600 BREHB #E EES H#E
PEDEE 123 RHE #E
w5 ohyay 119
Svary 119 E#R§ RS
VYR 101 ERE #E
RERFX 49 ERE #E
3274509 1000 AEB/AE RB/ A8
rS2XH 287 RB/ A8
O33X) 308 RB/ A8
a/N\XY 90 ERE LUOE
AAa/N\XH 138 HB/AR AB/RE
FANZY 192 ERE EUDE
b=l 604 RAB/AB RB/ A8
EEY] 102 E#RE8 z
INJFTYINA 125 E#RE z
EATTYINA 30 ERB z
FIYINA 48 ERB z
vt 194 HWR/AEB AB/RE
FhiavEy 85 AB/AE Hh b
HT+=2 30 AB/AE AB/AE
TRy 138 EHRE z
F7)ARA 30 ERE et ERE et
TAYS 123 EHEB B EHRE B
Y55 143 EHEB B EHRE B
JUFFS 120 EHEB B EHRE B
IRTS 350 EREHEB B EHE B
THh5S 70 ERE B EHE B
THTHTS 119 EHRE B EHE B
aA7H5S 25 ERE B EHE B
a5 20 ERE B EHE B
SAEHS ERE g EHE B
YA(OF3H 100 EHRE i E
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FIEH A H
[E X KE () Bt EBIHm B et Lol
e/ 33 ERE w®at BF #o
AR YA 12 ERE Zh
YINA 19 ERE ot EHE w®at
IEEE DI 20 ERE ot EHE w®at
AT HYINA 23 ERE ot
AT IINA 18 E®Rg Zh
YA FHEFLA 21 ERE #ot
FE¥L4 21 IEN #h kb ERE #h kb
NnNItexLA 30 ERE ®at EHE w®at
w5 O0tFlA 31 EHRE ®at EHEB ot
EVXA 23 ERE #h E ET #h £
AN 23 ET #ot
Hoiao4 23 ERE EUDE ERE Bt
DaFaoyiansA (&) 23 ERE LUOE ERE [N
2OAYS 75 ERE #E
==1\J] 86 ERE #E EES [N
E3RY (FHFE) 86 ERE #E EES [N
FIAEX 29 ERE #h E
E 38 ERE ®at EHEB it
FHEX 38 ERE L
FAEX 56 AR/AE
A HZEX 60 AR/AE
FLUOYH 75 = #E
ELTvY 53 = #E
HIHSR 80 ERE ot EHEB #ot
SYHHA 9 ERE ih kb EHRHE #h E
A7\ 39 ERE ik BF #hE
Hh¥o5) 17 EHRHE ik EHRHE #h E
a<ky 17 ERE ik
b= 23 ERE ih E ERE #h E
/3d< 19 EHRHE ik
ajLy) 17 EHEB B
JLJEAX 16 EHEB B EHEB #hE
PEPI= L 17 ERE #h E
JEAX 14 ERE #ot
4YE3RY 75 ERE #ot BRE ih E
e 139 ERHE ih E ERE ih E
<3O 75 ERE ik
VIEPZE 63 ERE ih E
THIND 75 ERE ik ERE #h
S EDE 75 ERE #h E ERE #h
> ans 78 ERE h
TEIFvIFA 75 BERE #h b
PLE 78 EES #h b
T IH A 10 EHRE B
PR 18 EHRE B ERE B
FAtvh 23 EHRE et ERE ot
IVtr=a1H 27 ERE #ot
REU=ay 21 ERE #ot
HFNIt=ay 20 ERE #ot
X /to=ay 20 ERE #ot
a3 13 ERE #ot
FA3LF1) 31 ERE #ot
AR LA 11 ERE 1 E
ARV LU OA (EFE) 11 ERE #E
I LIHA 10 ERE #E
AL OA 11 ERE #E
AAOILIDA 10 ERE #E
X155 F 6 EHE #E ERE Bt
tvh 10 ERB #ot EHRE et
FESF 14 ERE EUDE
L¥X<x 13
A7 24 ERE EUDE
HAEAT 15 ERE EUDE
IJVERx 22
aJYAESF 12 ERE EUDE
HrayF3v 24 ERE EUDE
I+H 8 EBHE #E EHE #E
URIFH (ERE) 8 EBHE #E EHE #E
NTNAS 11 ERE #E EHE #E
aAaS 9 EHE #E Br Bt
EAS 9 EHE #E EHE #E
YIAHS 17 ERE #E Br Bt
oavhs 16 ERE #E EHE #E
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FIEH A H
[E X KE () Bt EBIHm B et Lol

aATa19h5 20 ERE B EHE B
e 9 ERE B EHE BiE
A0 11 ERE #E EES [N
50 EHE HE EES ht
wATnO 23 ERE #h E BT #h £
EPEUP) 17 E®Rg ®at BT #ot
wAT7H 23 ERg w®at BT #ot
aRATH 20 BT #h kb
*vakATn 20 ET ik
Hhi 55 h 21 ET #h kb
SvvRATn 20 BT h E
IRTAD 20 ERE #ot
/>3 18 ERE #h E
TAY 21 ERE #h E ET #h £
I=Pj 26 EHEB #h kb ET #h kb
=P 23 EHRE ®at EHEB ot
YAFAERA DD 20 ET #h £
aF¥FRAD0 20 BT kb
TR 24 BT #hE
Hh75ED 20 B¥E hE BT h E
<ED 14 BFE #E BF (2R
~NZED 24 BT #E
NETa 24 BT kb
FA<ia 29 BT #E
FoHoTO 60 B¥E B BT #hE
ARH 39 EF #E
FTFARXN 39 EF H#E
R=7>a 18 BF H#E
Y 25 EHEB B ¥ thE

TADY (EE) 25 BF #hE
1AL 71 E®RE HE /¥ #hE
A 53 EHEB HE ¥ thE
ZaDFARRXA 21 EHEB HE ¥ w®at
ZAX A 23 ERE w®at BF thE
=V 53 ERE BE
LYFY 86 HBE/TOM #E B/ TOM #E
hir R 135 RHE ih E EES ih E

SYINT R (EFE) 135 RHE ih E EES ih E
WA R 135 ERE BE EES ih E
*F+H 71 EHRE BE BB/ TOH
hYyyFx 221 ERE BE
R"HAHSR 189 ERHE ih E BF ih E
A9TILASR 400 BB/ FOM HE
SVYTAHSR 467 BF #ot
NURYASR 563 HB/FOM HE BB/ FOM HE
NTMHSR 668 HB/FOiM HE BB/ FOM HE
PEDEEZS 800 RB/ A8
aakbrA 275 HB/FOM HE BB/ FOM HE
[YNS 240 FHEFE b BF #h b
HEFaw 70 EHRE B ERE B
o Fay 22 ERE B ERE B
INRE 200 BF #h b
! 70 ERE EE RBERE B
XL F 21 ERE #ot
EIRYE 85 EES (BN
LooxoF 53 EES (BN
VI EF 75 RBERE #h b
PErS:! 18
oavhSE 9 EHE 1 E
wATOF 22 BF i E
HS5 AR 563 HB/ZOih tht HE/ T
PPE VL AB/RE
H3%E 9 EBHE [EHS ERE Bt
LIOA5E 15 EHE BE
HS5REE 563  HB/ZOih tht HE/ T
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[EET
O—RID RAEHE EERFE HBEHE FEH MEH BF E #E
FM 100003 #ERH ItisE  ARE 25 17 35 43.2 142.0
100004 E &) TEE SEF 27 15 36 426 140.7
100005 HEZM#HEH timE AERH 31 12 39 42.6 141.3
100010 fEEF TEE SEF 19 19 435 142.6
100012 E¥$h timE AERH 29 10 35 45.1 142.1
100016 = ERIEH tiEE SEF 15 16 27 441 145.1
100018 FEJII dtisE ART 32 9 34 42.9 143.2
100019 P9 AIETZ 40 tiEE SEF 20 12 28 425 142.2
100031 5% EFE  AEH 21 21 33 38.9 141.3
100034 ZiR EFE  AEF 20 12 26 395 140.9
100036 ¥R A IL#AE ERE  ART 29 14 34 38.6 141.4
100038 B ERA ERE  ARW 24 16 33 38.0 140.5
100048 KiFEMHBEAYO IWE AR 30 16 38 38.1 139.8
100049 EMAILER WHzE BERH 23 18 31 39.0 139.8
100050 /4@ WHE  AEF 19 7 21 38.6 140.5
100051 ;BiE WHzE BERH 41 19 50 38.6 139.6
100054 {Ek 1L BEE ERE 24 18 29 37.8 140.5
100059 AHEFFILE RBE  EEWE 21 22 31 36.7 140.4
100060 RIHERDFF RWE  BERW 18 23 27 36.5 1404
100061 JLFRKEE LE RPE BERT 18 13 26 36.2 140.1
100064 ZE L4 KEF IR HRE HEF 25 8 29 36.8 139.6
100071 EREETKIE HER BERT 19 12 25 36.5 139.3
100081 RE#GE FEEBE [EEE 24 18 30 35.2 140.2
100084 EAHEIERE #HERINE EEF 22 20 28 35.5 139.2
100090 EJIIA L FiRE BBET 33 22 40 37.6 139.5
100093 J\E (JREL) EILE BERT 15 16 26 36.6 137.2
100095 EXFFEEI—R EWLE AR 27 27 36.6 137.5
100098 FlIfT&E RIINE BIRT 27 12 32 37.2 136.9
100106 FAEWLEFLEAD WHE  BERF 12 4 12 355 138.8
100107 #R3E 7K G AR EFE HSEF 24 16 30 36.4 138.2
100108 EE/INELBRIEDEKEE EHE H/EF 34 24 40 36.0 138.1
100113 R IRENS EFE HSEF 22 16 30 35.5 137.7
100114 EEER BHRBEEK EHE ®BEH 24 11 28 36.7 138.5
100115 KREH L EFE HSEF 22 16 28 35.9 137.8
100118 T B H#HERE IFEE  BREF 18 14 24 35.8 137.3
100125 d L)1 B3R BERT 20 9 23 34.9 137.9
100129 i ER THE  EBEWE 30 35 43 34.9 1375
100130 E& BHME ARH 30 18 35 35.1 137.5
100132 kLl ERE BEH 27 10 29 35.4 133.6
100133 KRS -REHR EHRE EET 27 27 35.4 134.0
100134 KILsF ERE ARH 32 14 36 35.4 133.5
100135 £ E ERE BEF 22 11 27 35.4 133.1
100142 HiEHi5H EWLE BB 29 28 39 34.9 133.7
100143 F¥[F1-2 BILE  BEEF 22 20 32 34.7 133.4
100144 [#ILEHMAE i LR RS 18 9 24 35.3 133.9
100145 EEIL LR  HEF 21 21 35.2 133.5
100160 ZEEFSE mEE RS 31 19 34 34.0 133.8
100161 /&L FNE R 17 18 27 34.3 134.2
100162 HIEFRBIE FIE  EBEF 17 18 23 34.3 133.9
100163 FERE EFNE  EBEF 19 19 34.2 134.2
100164 FEF =k (KR, A, HX) EFINE  EBE® 19 15 25 34.0 133.7
100165 S#ALU FE R 20 19 28 34.2 133.9
100172 ARS SHE EEW 17 11 22 33.7 133.7
100175 fE~ F© SHE EEF 17 19 27 335 134.0
100177 AF ~ & HEBE  EET 17 23 24 26.8 128.3
100178 REEEEILE REE  EHE 13 17 22 24.4 124.2
100183 KE#E HEBE  EET 15 14 18 26.7 128.2
100190 K11 =E8 BE¥F 13 14 23 34.3 136.4
100192 B FErELNE HBEE  EEW 24 18 32 35.1 136.1
100198 RFHKETIR AR BEH 18 20 30 35.2 135.3
100206 24 L EER BERT 18 17 26 35.1 135.3
100207 LM EFERE BEE¥ 27 20 35 35.1 135.1
100209 fAE & EER RS 15 15 35.6 134.8
100211 B ZRE BEE® 25 13 28 34.5 135.7
100212 & E ¥ ZRE BEF 29 23 40 34.6 136.0
100218 HPE)IET T 5% MPLE EEF 17 18 22 33.6 135.7
100220 =:EEJII MPLE BB 23 21 32 34.0 135.3
100221 FirEhe HEE MPLE EEF 23 23 33.7 135.9
100224 EALLL EEE  EEW 18 14 23 335 130.7
100227 K/NEF— KAERI#E EBE BEERW 21 22 32 33.3 130.3
100233 XEH L EFa—X EEAE BERW 20 20 30 32.7 130.8
100237 EL AHE BBEE 24 28 39 335 131.5
100242 EEEEIE FIFE BERT 20 16 27 31.9 131.3

145



146

O—RID RAEHE EEFE HBEE FEH MEH B85 E #E
100243 R EBEADER ERER BET 20 18 25 31.8 130.7
100244 [FiR /R ME BERER EEW 16 16 31.2 130.8
100245 Ry HEGES ERER BEF 16 21 28 31.5 130.8
100246 HEEBRBTZDFH W2 pEEE 19 21 28 35.3 139.6
100247 EER FIE  EEw 19 11 20 345 134.3
100248 EHTEABREZDHFBI—X FBHE EERH 21 21 33 35.1 137.2
100249 &1L EERE HEF 24 24 33.9 134.1
100250 Fr B D7 BER BEEF 15 15 34.1 134.5
100252 £ & EEE  pEERE 17 16 24 33.8 134.8
100253 {£ B AL RPE  EEW 16 13 22 36.4 140.3
100255 HENLF dtisE ART 29 18 39 42.5 140.8
100256 =JIILL EEE  BEEW 33 33 35.6 134.6
100257 7<EL/EA EER BEF 28 20 36 34.8 135.2
100258 Jk/ IR/ & EEE  AEW 26 26 35.3 134.5
100259 F#EeFIL EHE EEE  BEEE 15 19 25 34.2 134.8
100260 IEILSE EEE  AEW 23 23 35.1 134.7
100265 +/\&RJI| dtiEE AR 28 20 36 43.8 143.5
100266 RIB & tiEE FEF 11 11 43.8 144.7
100267 F3I4v7J dtiEE AR 28 20 36 43.6 143.9
100268 BiIEFEIFILER EFE SEF 21 21 36.5 137.7
100269 EiELL EHE HEF 24 24 36.8 138.1
100272 &F MPLE BT 35 35 34.2 135.3
100273 FFLESEFIL MILE BREF 32 20 37 34.2 135.6
100274 EEEIE L MPLE SEF 9 9 34.1 135.6
100275 ER Dt s HEF 10 10 43.7 142.8
100276 ®EATKM tiEE AEW 31 31 44.0 142.4
100277 /i dtimE ARF 29 29 43.7 142.3
100278 214D & tiEE AR 21 21 43.7 142.7
100279 #AEB dtimE ARE 33 33 43.3 142.5
100280 HFHE tiEE AEW 19 14 25 438 142.4
100281 ARILF FEILE  BEEE 24 23 33 34.9 134.0
100282 {ERITRRAS (R) fif] |12 BERT 22 17 29 34.1 134.1
100283 FE/ AL FWE  EER® 22 22 31 34.7 134.0
100285 & LLIFEER LR BERER 14 13 18 34.7 134.0
100286 FMER REARE ART 24 23 34 33.0 131.0
100289 \RTEHEDFH N BERT 25 18 29 32.5 130.6
100291 #ELL EAXE pEEE 23 13 25 32.3 131.1
100292 XEALL HEARIE  pEEE 17 13 20 32.2 130.6
100294 AEHBith WAgE BEEREW 21 22 33 345 131.6
100295 F{&ER Wog BRE® 15 14 21 34.4 132.0
100297 4 & =t 21 23 31 33.9 132.0
100301 FERJIGAFIE~TEEB) FER EET 17 26 28 35.7 140.1
100302 REBRNE FER RS 29 38 45 35.6 140.2
100304 fELLEFE DFF FEE BET 23 23 31 34.9 139.8
100306 4 it HEE ART 29 20 39 36.5 138.9
100307 & HILEREIAH ZRE EET 24 14 26 34.1 135.9
100308 XHEE ZRE BEBEF 22 19 29 34.6 135.7
100310 X&EYE ZRE AE® 22 22 34.2 136.1
100311 EiEREA =EB [EEE 17 12 25 35.0 136.5
100312 3ETEE L =EE BEBRH 14 14 34.7 136.1
100313 #F B 1L =ER RS 21 20 32 34.1 136.5
100314 ¥BRH EEDFE =8 ES®E 24 21 32 34.5 136.5
100315 KEK& =ER RS 20 13 24 34.4 136.7
100316 FE4RET GH )18 A E #HENINE AERF 21 25 32 35.2 139.0
100317 #&iRALEELRED #HEIE AEF 19 6 23 35.5 139.1
100318 AL - LR #HEIE EET 30 29 43 35.4 139.6
100319 FHR#L#E #HENE BEF 24 16 29 35.5 139.2
100323 it &L E RS ERE  ARH 27 16 32 38.8 140.7
100324 GHELL ZRE il 17 9 21 33.8 133.1
100326 S#2LU BIEE  ARH 24 23 33 33.9 132.9
100327 M~ EZRE ARW 23 18 31 33.7 132.9
100328 B EHREEFHLE BIEE BEH 22 21 30 338 132.8
100329 FWEHS B ARAKREM ZRE RS 20 23 29 33.4 132.4
100330 f&LL BIEE BEH 22 22 33.0 132.7
100332 EH YL =mEE AEF 29 29 375 140.0
100333 HIFEFEDFHF BEERE AE¥ 28 18 38 371.7 140.0
100336 R AR AKEZR BER BERT 22 18 27 35.9 139.7
100337 5 E EifsAE BEE  EEF 23 21 32 36.0 139.3
100338 K& -HARLE BER AER® 21 16 30 35.9 138.9
100341 E&R EEE EBEE 29 33 43 33.8 130.8
100342 R~ HRIEHER LEEE BERT 26 31 41 34.3 132.6
100343 FRiELL HEE HAE® 23 16 29 36.5 139.1
100344 FERZHRLE HEE ASAEW 35 17 4 36.5 138.9
100345 S LU AE IFEE  BERH 18 15 25 36.1 137.3
100346 ZEf&1 I B I8 BERT 18 14 24 35.4 136.9




[EE

O—RID RAEHE EERFE HBEHE FEH MEH B85 BE #E
100347 £l IFEE  BEH 26 17 31 35.4 136.8
100348 EFLER IFRE  EEF 15 14 22 35.9 137.5
100349 — A#E EHE  ART 27 4 28 38.3 140.5
100350 MR D 7% IFRE  BERW 21 20 29 35.3 137.2
100351 AILU-AJII BRAKERK FEE  ART 19 19 36.1 136.8
100353 B3k (#2301 LEEE  EEW 30 38 48 34.9 132.8
100354 ED K BHE ART 14 14 35.2 137.6
100355 # LD BHE  EEWE 22 22 35.2 137.1
100357 Kl BEH S FHE  BEEW 31 3 34.6 137.2
100359 FRF BHE SEF 32 32 35.8 136.5
100360 = B;E/\TF A AEEMK BHE BEF 25 2 35 36.1 136.1
100361 =81l BEHE EEW 28 30 41 35.9 136.2
100362 K FEFKILER BHE BEF 24 18 31 36.0 136.3
100363 FrimLL BEHE EEW 26 23 33 35.6 136.0
100368 4 [E /K iRith dtisE ART 32 24 44 43.0 141.4
100369 FHigHFMAR LT A XY/N\a—X IiEmE AEF 25 19 34 43.1 141.5
100370 FREGEH/DSNBI—X EFE  AEH 26 26 39.1 140.9
100371 FERJIR - &)1 EFE  AEF 19 10 25 39.3 140.8
100372 FFiG EFE  AEH 26 26 39.3 141.3
100374 BABELL LEBEE AEW 22 22 34.7 132.2
100375 (BE8) &S B2  BEE 23 34 38 34.3 132.3
100376 £ EEEEAE L LEBEE  AEW 28 20 37 34.7 132.4
100377 JIIFBGEREII) LEE  BEEE 18 27 36 34.7 133.3
100378 +A#E LEEE  AEw 20 13 26 34.6 132.1
100381 J\AF HEE AEET 21 4 23 36.3 138.7
100382 =F i HERE HEF 10 10 36.9 139.3
100383 FHiEL KRR EBEH 28 11 29 34.4 135.6
100384 K|LF BRREREHE KBRAF  BERW 27 20 32 34.9 135.6
100385 EmEERERX KB AT BBET 20 23 30 34.9 135.5
100387 FIREBHILT 4 KBRAF  BERW 24 10 25 34.3 135.4
100390 E#%FF/O)I| LA MEHE AEF 19 19 40.0 140.6
100391 ZABHUTYTHEBUMNRBRTY7) MEE BEEF 32 32 40.2 140.1
100394 FEELY)I—avDFE MEHE AEF 11 11 39.2 140.0
100395 J\ELL MEE ASAEF 21 21 39.2 140.2
100396 K##mk MEHE AERH 23 23 39.5 140.7
100397 ERXRERBEHEHR MEE ASAEF 23 23 40.4 140.3
100398 #EFHILRKMWIIIKXER MEHE AEBEF 24 15 30 39.3 140.7
100399 KEILBARAE MEE ASAEF 25 25 39.8 140.2
100405 AZE EFR AE® 30 14 33 39.7 142.0
100406 BF{F IR EFE  AE® 23 18 30 39.6 142.0
100408 EEFx EFE  AREBEF 19 19 39.7 141.6
100412 AL Hiag EET 22 25 34 37.8 138.9
100413 AREME FRE  BEF 30 21 40 37.6 139.0
100414 X{XH Hiag EET 26 10 30 37.1 139.1
100415 Al e RS 25 9 29 37.3 138.8
100416 IEEFS LE HRE BEREW 32 23 46 37.1 138.2
100418 R{EE+E FRE  EEE 19 27 34 38.0 138.3
100420 #RE HARE HAEF 26 11 30 37.1 140.0
100423 FEAE HARE EBE® 20 26 36 36.5 140.0
100424 KFEWL HRE EEH 18 22 28 36.4 139.7
100429 IRIBET BRI R  BERT 25 31 40 35.6 139.0
100430 KHE D RNEEDFHF WHIE  BREF 29 21 34 35.7 138.5
100431 POEEH# R  BERT 26 22 36 35.5 138.5
100432 FiEAILE/FLXHE iEE AEH 20 20 45.4 141.0
100433 &7 - tHEME timE ABRE 19 13 28 45.2 141.2
100434 ghB imE AEH 18 18 45.3 142.0
100438 TIEEARBEHEH timE ABRE 21 16 28 41.9 140.2
100439 ERfELL imE AEH 16 9 20 41.8 140.7
100446 + =i BEHE  AET 25 19 32 40.6 140.0
100447 ERWLEZEILE EHE  AE® 25 13 31 40.6 140.3
100448 ELHETHBI—X RIBEE AEF 20 12 25 32.8 130.3
100451 v E(RBS) FEBE BEEF 10 12 15 32.7 128.7
100454 1000m#sE EFE AEF 27 26 40 36.3 138.5
100457 ZE&l EFE HFEF 10 10 36.1 138.4
100459 HiAIHRERF AR =mEE AEF 17 23 28 37.0 140.3
100462 EFEDFH EHE  AE® 34 34 40.6 141.0
100463 [EEEE GARE) BHE  AET 27 27 41.1 141.4
100465 FHT#EIR EHE  AE® 25 25 40.8 140.9
100466 FHER BEHE  AET 26 26 414 141.0
100467 ;21 B L8 EEE AR% 25 10 27 37.6 140.3
100468 B H R —/MEHE =mEE ASAEW 18 18 375 140.9
100470 #B4ith EWLE  ARF 25 25 36.5 136.9
100471 HIEH EWLE  AEW 10 10 36.5 137.4
100472 $ERL D 7% EWWE  BBEE 23 18 34 36.6 137.0
100473 Fihith EWE  EEw 29 22 37 36.7 137.4
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O—RID RAEHE EEFE HBEE FEH MEH 85 E #E
100475 /MELL BRER BET 21 12 24 34.7 138.0
100476 EFE LU AINE EBEw 22 13 27 36.5 136.8
100477 HFEFIE HRR  EEE 18 15 22 26.7 128.0
100478 SZHLL EXE BEF 21 20 28 32.8 130.7
100485 SELW HR# BEH 29 22 37 35.6 139.3
100486 =8&ELL HE&E  AERT 28 18 36 35.7 139.0
100487 L FE BEE BEBEF 23 22 32 35.8 139.4
100489 &/ RJII ERE AEW 30 30 35.4 134.5
100491 EHIHMEFE DFF HIFE ERT 27 27 38 31.9 131.0
100492 1TH&LL FFE BERT 24 21 29 32.6 131.6
100493 KA LLAKE HIHE  BRET 22 22 32.7 1315
100496 HEXAA FIFE  AERW 13 13 32.4 131.2
100497 ¥/N\EZEH HIHE  BREW 22 22 3 31.7 131.4
100498 X 7HHE D& ItiEE AEF 23 23 42.8 141.4
100509 LRI HBEE  ARW 9 9 35.2 135.9
100511 EAIME~=EILAE BEE  EEW 33 33 35.5 136.0
100512 BEE4ER dtimE HEF 22 22 43.6 144.7
100514 EEHZIFAE IiEE AEF 36 23 45 43.2 141.0
100517 B & KB AEH 34 28 47 33.1 131.3
100520 1 EH i FE S B NN BERT 25 25 40 33.0 131.4
100521 EEILBA AR KB R 25 38 45 33.2 131.7
100522 FriEH ERDFHF XPE  BEEREW 29 26 37 33.1 131.5
100528 &L SHE  ERR 26 14 30 335 133.2
100529 AL SHE BB 14 16 22 33.7 133.5
100530 HF s S8 BERT 28 14 32 33.3 133.0
100531 54 L SHE BB 27 20 35 33.6 133.5
100535 £ E L ERER BEF 18 12 23 32.0 130.4
100537 Z Rk L ERER BEET 28 15 32 31.2 131.0
100539 Mk EEEREAR EREE BET 15 22 28 31.4 130.3
100541 SHIEHDE SR 9 14 16 32.7 132.6

HE 100011 ¥ 3 ItimE ABRE 25 25 45.2 141.6
100020 FHRET 34 dtimE ARF 29 9 34 42.7 142.4
100035 EHAJII ERE  BEEW 23 30 42 38.4 141.0
100062 8R:BJIIZEFIERA RFE  BEREH 22 23 33 36.0 139.9
100104 EMJIIEZRA)I HEE BERT 19 22 30 35.6 138.6
100120 27 B E RiREH X ey B I ART 23 10 27 36.0 136.9
100121 $BEJIFHHRER Ik B2 18 BERT 23 22 36 35.3 136.6
100147 £EE LEE BERT 20 15 27 34.8 133.0
100159 =48 wmEE EEW 4 4 33.8 134.0
100193 Z50J1AT 118K HBEE RS 24 31 40 35.1 136.2
100238 Z;&)II;IA ARE  BET 23 23 33.2 131.7
100254 ZEER RFE  BET 17 39 47 36.0 140.5
100261 BER iEE AEH 36 18 50 445 143.1
100262 L RAETEE timE ARE 38 38 44.3 143.5
100263 1% = A1 iEE AEH 29 7 35 441 143.9
100264 /INEKRETEE timE ARE 30 7 34 43.9 144.4
100270 FEBEFH) FER EET 24 37 43 35.9 140.0
100271 1| FTER ERF 21 23 35 35.8 140.7
100284 S [EETHhith fif] L2 EET 22 32 41 34.5 133.5
100287 —D'E (FIER) REXE BET 7 7 33.0 131.2
100298 ES agE  IEEF 11 3 12 34.2 131.3
100303 ARZE;E/ME) A0 = £ FER RS 11 27 30 35.4 139.9
100309 EEE ZRE EET 24 17 31 34.5 136.2
100320 |LSTET44ERAR EHE BET 27 30 42 38.0 140.9
100321 |1BJL EJITFR ERE  BEH 25 22 36 38.5 141.3
100322 & BEHE  EBEWE 29 29 46 38.6 140.9
100325 4 7% BIEE BEH 10 10 33.8 133.2
100334 BERMIEF =mEE AEF 25 14 34 375 140.1
100339 HER - KREBHEDFHF BEE BEF 35 38 49 36.1 139.4
100340 FFEE 12 R BERT 19 9 21 33.8 130.9
100356 A & uf 1At BHME EEW 29 29 35.0 136.8
100358 EBF LU =HE RS 21 21 35.9 136.4
100386 &)l & KBRFF  BBEH 15 22 30 34.7 135.5
100392 BTl KEISHEH MER il 27 27 40.0 140.0
100393 ZEMEER MEHE AE% 24 24 39.2 140.0
100403 ATk ;8 THath ABINE  BEE 25 25 36.7 136.7
100422 BBy R FFB~ =AM HRE EEH 21 21 36.8 139.5
100425 & R #iEKih s 1 5R5 it mARE RS 25 30 42 36.2 139.7
100437 BFE EHE HAEF 21 5 24 36.5 138.4
100443 R tEE SEF 31 18 42 414 140.2
100444 ERINTHRARE EHRE iR 13 13 41.0 140.4
100455 Fith EFE AEF 31 16 37 36.3 138.6
100456 F4igith DD HHE5E EHFE iR 21 21 36.1 138.2
100464 AKFE BEHE  AEW 18 18 40.7 140.9
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O—RID RAEHE EEFE HBEE FEH MEH B85 BE #E
100469 A%&4%35 (B%k) BEAE  EEE 15 15 33.0 131.1
100488 Z IS A ET HEE  BERW 35 37 50 35.7 139.3
100494 [E L BB EEEES HIFE  BEEE 16 12 2 32.0 130.8
100499 #&)I;AT0 TEE SEF 25 25 426 141.9
100505 T {3 timE AERH 15 15 43.6 145.3
100506 /NS4 >iA tiEE FEF 25 8 31 43.4 145.3
100518 AERRHR ARE ARE 37 36 50 33.1 131.2
100519 HHAES AHE  BERW 18 18 33.3 131.3
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