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Abstract

Size fractionated airborne particulates including PMy; were simultaneously monitored at three
different sites in the Hokuriku region of Japan. These were Kanazawa, Suzu and Toyama. Research was
conducted over a three-year period between 2014 and 2016 in order to collect information concerning
the PM status and related seasonal patterns. Possible local emission sources of PMy; and the influence
of long-range transportation are discussed in relation to mass concentration and diagnostic parameters
defined by particle-bound carbonaceous components such as organic and elemental carbon, and their
ratios. The influence of trans-boundary air mass transport from outside Japan is also discussed based on
PMy.; characteristics and air mass trajectory analyses. The seasonal behavior for PM concentrations
were similar between sites reflecting similar meteorological characteristics. Due to larger numbers of
emission sources, the PM at the Toyama site was the largest between the three sites while at the
Kanazawa site, precipitation in the spring and the summer was higher than in the autumn and winter
seasons and this may have resulted in a decrease in PM levels. The concentration and influence of
secondary organic carbon on the PMy; carbon content were largest at the Toyama site. The Py-OC/O4
ratio was consistent with increases in the number of hotspots in the spring and autumn. Carbonaceous
components in the PMy; fraction could be largely explained by local emission sources. However,
explaining the influence of the trans-boundary transportation of air pollutants only by the behavior of
carbonaceous components in PMy; may not be sufficient, and a more detailed discussion of various
chemicals in different sizes of particles is needed.
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particles, ultrafine particles
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. INTRODUCTION

In the East Asia region including North East and
South East Asia, during the last decades, the transboundary
influence of air pollution between countries has now
become a serious and important environmental problem.
The long-range transport of dust and related anthropogenic
air pollutants from Asian sources over the Sea of Japan,
and haze episodes in Southeast Asia caused by the open
burning of forests and agricultural crop residues, for
example, are of great concern (Fujii et al., 2015, 2014;
Oanh et al., 2011; Le et al., 2014; Phairuang et al., 2019,
2017). In addition, East Asia is now a huge source of air
pollutants, particularly of airborne particulates, and these
pollutants are affecting countries not only within the
region but also regions outside as well (Koo et al., 2014;
Dotse et al., 2016; Wang et al., 2017). Such air pollution
could cause serious health risks that are closely related to
the inhalation of air contaminated by airborne fine
particulates (Delfino et al., 2005; Knibbs et al., 2011;
Oberdorster et al., 2005; Tobaldini et al., 2018) with
diameters of less than 2—3 pum, or PM;s. The reason for
this is that the fine particles frequently contain high
levels of hazardous chemicals and especially particles
less than 0.1 pm, or PMy;, which are small enough to
enter the deepest part of human respiratory system, or,
the alveoli region. In order to assess health risks and to
manage emission sources, it will be necessary to evaluate
the chemical characteristics of ultrafine particles (PMy.1)
and understanding their behavior is particularly
important. However, detailed information on the status
and behavior of PMy; in East and Southeast Asia (Oanh
et al., 2011; Thuy et al., 2018; Phairuang et al., 2019;
Seto et al., 2012) is lacking.

To address this situation, the East Asia Nanoparticle
Monitoring Network (EA-NanoNet) was established in
2013 to share information on the status, local emission
sources, transboundary influence and possible health
risks of ambient PMy; between researchers participating
from more than 10 countries in Northeast and Southeast
Asia (Yoshikawa et al., 2015) and some important results
have been reported concerning haze episodes (Fujii et al.,
2011; Thuy et al., 2018; Phairuang et al., 2019; Amin et

al., 2019). As a branch of the EA-Nanonet, the Hokuriku
NanoNet has been an important participant in activities
of the Japan NanoNet, a sub-net of the EA-NanoNet that
consists of 7 monitoring sites in Japan (Hongtieab, 2017).
The reason for this that the Hokuriku area is located on
the Sea of Japan side where the influence of the long
range transport of particulate matter over the Sea of Japan
is more significant than that in other areas on the Pacific
Ocean side. However, information concerning the long
term observation of seasonal behaviors of ambient aerosol
nanoparticles (PMy ) in this area has not yet been reported.
In the present study, size fractionated airborne
particulates including PM,; were simultaneously
monitored at three different sites in the Hokuriku region,
or, Kanazawa, Suzu and Toyama over a period of three
years between 2014 and 2016 in an attempt to collect
information regarding their status and seasonal behavior.
Possible local emission sources of PMy; and the influence
of long range transport were evaluated in relation to the
mass concentration and diagnostic parameters defined
for particle-bound carbonaceous components such as
organic and elemental carbon, and their ratios. The
influence of transboundary air mass transport from

outside Japan was also evaluated based on the

characteristics of PMy 1 and air mass trajectory analyses.

Il. METHODOLOGY

1) Sampling Sites

For a better understanding of the contribution of
local emissions in the form of traffic and open burning of
crop residues as well as the influence of long range
transport, the PM monitoring was conducted at three
locations spread over the Hokuriku region (Fig.1). As the
most northern site where the influence of long range
transportations would be more pronounced than other
locations, the Suzu site was selected while as a typical
local city with rather large populations in this area,
Kanazawa and Toyama were selected.

The Kanazawa site was located at the Kakuma
campus of Kanazawa University (KU) in an outskirt of
Kanazawa city (37°27'03.5"N, 137°21'32.2"E), the

capital of Ishikawa prefecture with a population of about



Kanazawa

Fig. 1 Locations of sampling sites: Kanazawa, Suzu and Toyama in Hokuriku region, Japan.

0.46 million. The KU is located in a wooded area behind
residential areas and is isolated from main roads while
there are temporal open biomass burning sources in the
neighboring local orchards. The sampling site was on a
balcony on the sixth floor of a 7-story building and is a
distance of 12 km from the seashore from the North West
of the site.

The Toyama site was located on the rooftop of a
(Building-M  of
Engineering), National Institute of Technology, Toyama
College in Toyama city (36°39'03.0"N, 137°14'37.9"E)

that is also the capital of Toyama prefecture with a

3-story  building Mechanical

population of about 0.42 million. The Toyama site was
located in the southern periphery of the city area
surrounded by areas of mixed land uses that include
paddy fields, residential areas with local community
roads. It was also a distance of about 400 m from the
Hokuriku expressway which is located south of the site
and could be an important local emission source.

The Suzu site was located on the rooftop of a
3-story lecture hall building of the Noto School in Suzu
city (37°27'03.5"N, 137°21'32.2"E), a city that is located
on the northeastern tip of the Noto Peninsula with a
population of about 14 thousand. The site was in a small
local community adjacent to a beach in its eastern side
(~120 m) and is surrounded by managed forest areas
with small agricultural fields. Although the influence of
traffic would likely be negligible, temporal open biomass

burning is conducted in the neighboring local fields.

2) Sampling Methods

A cascade air sampler, termed here as an Ambient

Nano Sampler (ANS), that was developed by Furuuchi et
al. (2010) and can be used to collect PMy 1, PM;, PM35,
PM, TSP at an air flow rate of 40 1/min was used as the
sampler. Quartz fibrous filters (QFF) (2500 QAT-UP, Pall
Corp., USA) of 55 mm were used to collect particles
(>10, 2.5-10, 1.0-2.5, 0.5-1.0, and <0.1 pum). The filters
had been pre-baked at 350 °C in an oven for 1 hour then
conditioned at 21.5 £ 1.5 °C, and 35+ 5 % RH in a PM, 5
weighing chamber (PWS-PM2.5, Tokyo Dylec Corp.,
Japan) for 48 hours before and after sampling. An inertial
filter (IF) consisting of webbed stainless steel fibers
(average fiber diameter di =9.8 um, Nippon Seisen Co.
Ltd., felt type, SUS-316) plugged in a cartridge nozzle of
@ 5.25 mm (Furuuchi et al., 2010; Otani et al., 2007)
was used for the separation of PMy; particles. Before
assembling the inertial filter cartridge, the stainless steel
web was cleaned with ethanol to reduce the blank value
for carbon. Each prepared filter was wrapped in
aluminum foil and then stored in a plastic bag during
transport to the sampling sites along with blank filters to
account for possible contaminants during the filter
transportation. Samples were stored at temperatures of

under —25 °C in a refrigerator until analyzed.

3) Sampling Procedure

Depending on the situation at each site, the sampler
was installed in a suitable type of shelter. The sampling
at the Kanazawa site has been used continuously since
2010 while it was started in 2014 at the Toyama and
Suzu sites. At all sampling sites, the duration for each
sampling was set as continuous 7 days, twice a month.

Information regarding the sampling is summarized in



Table 1 where Spring, Summer, Autumn and Winter are
defined as March to May, June to August, September to
November and December to February. 2110 available
samples in 356 sets from the 3 sampling sites in the
Hokuriku

Meteorological information during the study period was

region were collected as a total
obtained from the Japan Meteorological Agency (JMA,
2019).

4) Analysis of Carbonaceous Components

The thermal/optical analyses of carbonaceous
components in particles collected on the QFF were
conducted on a square, punched filter sample (10 x 15
mm) using a carbon analyzer (Sunset Laboratory, Carbon
Aerosol Analyzer), following the IMPROVE protocol
(Chow et al., 2004; Han et al., 2007; Kim et al., 2011a,
2011b). Briefly, the OC fractions were determined at four
temperature steps in 100% helium: OC1 at 120 °C, OC2
at 250 °C, OC3 at 450 °C, and OC4 at 550 °C. The EC
fractions were determined for three temperature steps in
a mixture of 2 % oxygen and 98 % helium: EC1 at
550 °C, EC2 at 700 °C, and EC3 at 800 °C. Prior to each
set of carbon analyses, the TC value was calibrated with
reference to a reference chemical, sucrose (Ci2H22011)
(196-00015, Sucrose, Wako Pure Chemical Industries,
Ltd., Japan). OC was defined as OC1+OC2+0OC3+0C4+
Py-OC while EC defined as ECI+EC2+EC3-Py-OC,
where Py-OC denotes the pyrolyzed fraction of organic
carbon. Char-EC, defined as EC1-Py-OC and soot-EC,
defined as EC2 + EC3 were also evaluated (Han et al.,
2009). The repeatability of the analyses of the punched
filter samples with deposition spots of ambient particles
was preliminarily confirmed to be reasonably good, with
a coefficient of variation (CV) defined by (standard
deviation)/(average value) less than 3.2 % for OC and
7.9 % for EC except 17.8 % for EC in particles > 10 um.
A blank filter was also analyzed to correct the results

obtained for samples.

5) Backward Trajectory and Hotspots
72 hour backward trajectories of air parcels arriving
at each monitoring site at a distance of 100 meters from

the average ground level (AGL) were calculated using

the Hybrid Single-Particle
Trajectory Model version 4 (HYSPLIT4) (ALR, 2019),

where the meteorological data from the Global Data

Lagrangian Integrated

Assimilation System (GDAS) resolution 0.5 degree from
the NOAA were used (NOAA, 2019). Geographic
locations of hotspots or active fires in Japan and other
neighboring countries with a resolution of 1 km x 1 km
that are available from Moderate Resolution Imaging
Spectroradiometer (MODIS) satellite remote sensing
imagery were used to specify possible areas

corresponding to biomass burning (MODIS, 2019).

lll. RESULTS AND DISCUSSION

1) The Status of Seasonal Characteristics
Particle Mass Concentration

Figures 2 (a) - (c) show the monthly average mass
concentration of PMoi, PMys and PM;, respectively at
the Kanazawa, Suzu and Toyama sites. The average mass
concentration of each size fraction of particulate matter
(PM) for the four seasons is summarized in Table 2.
PMy s at all sites was below the National Ambient Air
Quality Standards (NAAQS) (35ugm™, 1-day average)
and PMjo was below the NAAQS for SPM (100ugm™,
1-day average). There were similar seasonal fluctuations
at all sites such that the largest PM concentration was
observed in April or May (Spring) and the smallest was
observed to be in winter (Dec.—Feb.) although there was
a slight difference probably because of a difference in
snow fall. The PMy fraction was similar at all locations
and increased in the winter season although the
concentration decreased and the became smallest in
December at the Kanazawa and Suzu sites while this
occurred in February at the Toyama site. Such behavior
in the PM concentration during the winter season may be
consistent with the precipitation via rain and snow fall
during this period shown in Table 1. The peak concentration
of a coarse fraction as >1 um in the spring period should
be related to the influence of dust storms. Although fine
fraction of particles emitted in China and secondary
particles could be transported (e.g., Hidemori et al.,
2014; Yamaguchi et al., 2019), the contribution from

local sources may also be important as discussed later.



Fig.2 Monthly averaged PM mass concentration at the (a) Kanazawa, (b) Suzu and
(c) Toyama sites in 2014-2016.



Table 1 Average precipitation and snow accumulation (mm/day) of the sampling locations in 2014-2016 (Japan
Meteorological Agency).

Location Parameter ; Season : Average
Spring Summer Autumn Winter

Kanazawa Precipitation 4.74+1.38 6.23+£2.33 6.63£1.56 8.61+3.79 6.55+2.54
Snow accumulation 1.8+3.1 0 0 22.6£5.7 6.1 +10.4

Suzu Precipitation 3.72+1.31 5.48+1.83 5.63+0.37 7.89+£3.76 5.68+2.43
Snow accumulation 1.8+3.0 0 0 34.8£17.5 9.1+17.2

Toyama Precipitation 4.30+1.65 6.45+£2.06 6.38+1.52 8.42+2.98 6.39+£2.37
Snow accumulation 2.3+4.0 0 0 18.8+5.7 53+8.7

Table 2 Season averaged particle mass concentration in different size ranges at the study sites in 2014-2016 (ugm3).

. . . Season
Location Particle size : : Average
Spring Summer Autumn Winter
Kanazawa PMO.1 2.61+1.17 0.83+0.52 1.88+0.92 1.54+0.78 1.71+0.85
PMO.1-0.5 2.84+2.59 1.48+0.64 1.58+0.56 1.23+0.42 1.87+1.99
PMO0.5-1.0 4.31+1.88 3.88+1.62 5.184+2.03 4.1242.23 5.01+£2.48
PM1.0-2.5 4.31+1.88 2.81+1.61 3.81+1.76 2.59+1.06 3.5+1.88
PM2.5-10 7.68+4.41 4.63+2.59 4.57+1.81 5.574+2.72 5.8+3.83
>PM10 3.42+1.67 1.91+1.04 2.07+1.18 2.31+0.95 2.51+1.51
PMO.1
0.16+£0.24 0.25+0.36 0.15+0.12 0.16+0.24 0.15+0.2
/PM2.5
PMO.1
0.12+0.15 0.184+0.29 0.04+0.09 0.12+0.16 0.09+0.13
/PM10
PMO.1
/TSP 0.1+0.08 0.16+0.18 0.03+0.07 0.11£0.1 0.09+0.09
Suzu PMO.1 2.84+0.92 1.67+0.86 1.26+0 2.85+0.88 2.36+1.12
PMO0.1-0.5 3.4+1.91 2.01+0.58 2.43+0 1.66+1.05 2.48+1.68
PMO0.5-1.0 5.22+1.66 4.03+1.05 5.08+1.34 5.08+1.34 5.294+2.13
PM1.0-2.5 5.22+1.66 3.51+1.18 3.79+0.88 3.79+0.88 4.08+1.6
PM2.5-10 11.04+5.57 7.16+3.01 8.5+2.11 8.5+2.11 9.12+4.85
>PM10 5.2842.54 3.81+1.5 5.7+1.8 5.7+£1.8 4.93+2.8
PMO.1
0.16+0.17 0.21+0.41 0.15+0.28 0.21+0.24 0.16+0.23
/PM2.5
PMO.1
0.09+0.1 0.14+0.27 0.07+0.16 0.15+0.18 0.09+0.14
/PM10
PMO.1
/TSP 0.08+0.06 0.12+0.15 0.06+0.1 0.12+0.11 0.08+0.09
Toyama PMO.1 5.37+1.6 2.18+0.66 4.06+1.72 4.55+0.57 4.57+1.94
PMO.1-0.5 3.82+1.85 3.994+2.82 1.91+0.66 1.53+0.34 2.934+2.22
PMO0.5-1.0 8.06+2.22 4.62+0.35 8+3.05 6.42+1.01 7.17£2.93
PM1.0-2.5 6.96+1.9 3.5+0.68 7.37+3.08 5.06+0.56 6.22+2.78
PM2.5-10 9.77+4.27 3.94+0.92 8.6+4.5 6.15+0.97 8.2245.27
>PM10 4.04+1.73 2.06+0.82 2.86+1.58 3.48+0.38 3.53+1.99
PMO.1
0.22+0.27 0.19+0.21 0.15+0.21 0.26+0.31 0.21+0.24
/PM2.5
PMO.1
0.13+0.17 0.18+0.13 0.11£0.16 0.21+0.21 0.14+0.19
/PM10
PMO.1
/TSP 0.12+0.12 0.16+0.12 0.1+0.1 0.18+0.15 0.12+0.14




2) Possible Influences from Local Emission
Sources

The level of PM concentration and its behavior
were different between the various sites. This may also
be attributed to a difference in local emission sources and
a degree of influence by the transboundary movement of
air pollutants other than from meteorological conditions.
The PM concentration at the Toyama site was
consistently larger than other two sites, except for
February when it decreased to a level smaller than that at
the Suzu site. Such a difference is significant for PMy; as
shown in Fig. 3 and that appears to be related to
anthropogenic sources. Since the Toyama site was
located in the middle of a sub-urban area largely
surrounded by local residential communities and close to
the express way in the south, the influence of traffic may
be a larger throughout the year and an increased energy
consumption in winter as well as industries located along
northern coast of the city. The PM concentration at the
Kanazawa site was not as large as the size of city
adjacent to the site because of the rather isolated location
and more extensive precipitation than other sites in the
late autumn and winter seasons. The PM concentration at
the Suzu site appeared to be slightly larger, since it is
surrounded by very few anthropogenic emission sources.
This may be related to a contribution from seas salt

particles as well as smoke particles from biomass

burning in surroundings, as described later.

Figures 4 (a) - (c) show the seasonal difference of
the mass fraction of each carbonaceous component to the
total carbon (TC) in PMy; at the study sites.
Correspondingly, the monthly averaged OC, EC and
OC/EC ratios are shown in Figs. 5 (a) - (c), where the
OC/EC ratio is used as an index for the contribution of
emission sources (Duan et al., 2005; Hou et al., 2011;
Kim et al., 2011b; Liu et al., 2016; Vodi et al., 2015;
Zhan et al., 2019). The OC concentration and its fraction
were found to increase in spring and summer where
secondary formation may be of importance in the
summer. This was clear at the Toyama site for the
maximum OC/EC = 6.92 in August, indicating a larger
amount of emission of VOC from various activities
including natural sources (Tassi et al., 2013; Montero-
Montoya et al., 2018; Li et al., 2019). As also discussed
below, it is possible that the OC/EC ratio may have a
tendency to be shared between the OC generation by
biomass burning in spring and autumn, secondary
formation in the summer, the rain and snow fall that can
suppress OC from biomass burning, and the emission of
soot caused by energy consumption for heating in winter.
The OC/EC ratio was the smallest in winter and was in
the range of 2.72—3.64, essentially in the range of vehicle
emissions (Duan et al., 2005).

Fig. 3 Monthly averaged PMo.1 mass concentration at the study sites in 2014—2016.



Fig. 4 Season averaged mass fractions of carbonaceous components in PMo.1 at the
(a) Kanazawa, (b) Suzu and (c) Toyama sites in 2014-2016.



Fig. 5 Monthly averaged concentration and ratio of OC and EC at the (a) Kanazawa, (b)
Suzu and (c) Toyama sites in 2014-2016.



To discuss the contribution of biomass burning and
traffic, or typical local emission sources, a ratio of
char-EC to soot-EC and a ratio of soot-EC to TC are
plotted respectively in Figs. 6 (a) and (b), where
char-EC/soot-EC and soot-EC/TC could be parameters
respectively of the relative influence of biomass burning
and that of any emission of soot, particularly from traffic
(Chen et al., 2016; Han et al., 2010; Furuuchi et al.,
2014). The char-EC/soot-EC ratio for PMy is originally

of diesel soot so that the value is normally below unity

Fig. 6

(Phairuang et al., 2019; Furuuchi et al., 2014). Values
obtained for the present study are, hence, reasonable and
there is a slight tendency for the values to be lower at the
Toyama site, probably corresponding to the influence of
more soot emission in Toyama as was also seen from the
soot-EC/TC that is ~1 for diesel soot (Furuuchi et al.,
2014). However, the difference is not so significant
compared to the fluctuation in the data. Hence, the
relative influence of soot emission as traffic to PMy

may be rather constant regardless of the season and

Monthly averaged diagnostic ratios between selected carbonaceous components

at the study sites in 2014-2016: (a) char-EC/soot-EC and (b) soot-EC/TC.



mainly be from local sources.

As shown in Fig. 4, the Py-OC in PMy,; particles
increased in the spring and autumn. As suggested by
Fujii et al. (2015), the Py-OC/OC4 ratio, a key parameter
in peatland fires, may also explain the above situation so
that it is plotted in Fig. 7. The value of Py-OC/OC4
increased in the spring and autumn while it decreased in
the winter and mid-summer except in December at the
Suzu site. According to Amin et al. (2019), the
Py-OC/OC4 ratio for fine and ultrafine fractions of
particles is sensitive to biomass burning including both
peatland fires and the burning of crop residues. Hence, it

can be concluded that the influence of biomass burning

is very prominent in these seasons. A rather large level
(~2) at the Suzu site in Nov.—Dec. may be attributed to
the temporal usage of a wood stove in a building next to
the site. Such a tendency for the influence of open
biomass burning should be consistent with the number of
“hotspots” corresponding to an area of -elevated
temperature. Since small scale open biomass burning that
may dominate open burning in local areas in Japan
cannot be easily detected as hotspots, the total number of
hotspots in Japan is shown in Fig. 8 and provides an
overview of open burnings for agricultural purposes.
There was a large increase in the spring and a slight

increase in October while peaks in the summer may not

Fig. 7 Py-OC/OC4 ratio for PMo.1 at the study sites in 2014—2016.

Fig. 8 Number of hotspots observed in Japan in the period 2014-2016.



be related to open biomass burning but rather to
increases in the ground surface temperature caused by
solar radiation and energy consumption. Such a tendency
may be similar to that in the Hokuriku region and is

somewhat consistent with the present results.

3) Influence of air mass transport

Figures 9 (a) - (d) show air mass trajectories for
selected months in different seasons. As discussed
previously on the PM concentration, the difference in the
behavior of different size of particles with seasons was

not large. During the spring period (e.g. in May), the air

Fig. 9 72-hour back trajectories for Kanazawa for a typical 7-day period in each season.



mass to the study sites is likely to come from west and
north west of Japan, indicating that the transport of PM
generated in these areas should have an influence on the
Peaks

concentration of coarse fractions as > 1 um in the Spring

overall  process. corresponding  to  the
(April-May) were consistent with a dust storm that
occurred during this period where dust was generated in
west and north west of Japan. However, it may be
difficult to conclude that fine fractions as PMy; at the
study sites were also influenced by air mass movement
from areas located on western to north western sides of
Japan since the behavior of PMy; was also consistent
with those of local emission sources, as described above.

As described by Amin et al. (2019), the influence of
peatland fires, or biomass burning, by air mass
transportation was clearly found in a core size range of
ambient PMs in the size range of 0.5-1 pum and the
influence of the coagulation of ultrafine particles, the
secondary formation of ultrafine particles as well as the

washout of particles (e.g, Seto et al., 2012) should also

be taken into account. For a further understanding the
influence of air mass transportation, therefore, the
behavior of chemicals not only on carbonaceous
components but also other chemicals such as heavy
metals, water soluble organic carbon (WSOC) and ions

on other size of fractions should be discussed.

IV. CONCLUSION

In the present study, size fractionated airborne
particulates in sizes down to PMy; were simultaneously
monitored at three different sites in the Hokuriku region,
or, Kanazawa, Suzu and Toyama over a three year period
between 2014 and 2016 on an attempt to evaluate their
status, seasonal behavior, possible local emission sources
as well as the influence of transboundary air mass
transport from outside Japan. The seasonal behavior of
the PM concentration at all sites were basically similar
reflecting similar meteorological characteristics although

there were slight differences that were rather consistent

Table 3 Season averaged carbonaceous components (ugm=) and ratios between selected components in PMo.1 at

the three sites in 2014-2016.

Season

Location Parameter Spring Summer Autumn Winter Average

Kanazawa oC 0.53+0.08 0.45+0.04 0.39+0.06 0.23£0.03 0.4+0.12
EC 0.12+0.02 0.1£0.01 0.09+0.01 0.08+0 0.1+0.02
OC/EC 0.03+0 0.03+0.01 0.03+0 0.03+0 0.03+0
Py-OC/OC4 0.09+0.02 0.07+0.01 0.06+0 0.05+0 0.07+0.02
char-EC 0.360.04 0.39+0.08 0.54+0.07 0.54+0.05 0.45+0.1
soot-EC 4.21+0.05 4.62+0.4 4.35+0.36 3.07+0.44 4.06+0.69
char-EC/soot-EC 3.16+£0.34 1.18+0.31 1.95+0.73 1.54+0.61 1.96+0.9
soot-EC/TC 0.14+0 0.13+0 0.12+0.01 0.16+0.02 0.144+0.02

Suzu oC 0.41+£0.04 0.41+0.28 0.49+0.16 0.17+0.04 0.37+0.19
EC 0.08+0.01 0.06+0.04 0.1+0.05 0.05+0.01 0.07+0.03
Py-OC/OC4 0.01+0.01 0.02+0.01 0.54+0.02 0.02+0.01 0.02+0.01
OC/EC 0.07+0.01 0.04+0.03 0.06+0.03 0.03+0.01 0.05+0.02
char-EC 0.21+0.12 0.61+0.27 0.54+0.03 0.64+0.29 0.5+0.25
soot-EC 5.06+0.48 5.98+0.82 5.3+0.75 3.64+0.7 4.99+1.07
char-EC/soot-EC 3.18+0.67 1.53£1.16 1.77+£0.37 1.78+0.24 2.07+0.91
soot-EC/TC 0.14+0 0.09+0.01 0.1£0.01 0.14+0.03 0.12+0.02

Toyama oC 1.13+0.18 1.4+0.34 0.85+0.28 0.41£0.11 0.95+0.43
EC 0.21+0.02 0.22+0.07 0.16+0.02 0.12+0.04 0.18+0.06
Py-OC/OC4 0.05+0.02 0.04+0.02 0.04+0.03 0.05+0.02 0.05+0.02
OC/EC 0.17+0.03 0.18+0.08 0.12+0.03 0.07+0.02 0.13+0.06
char-EC 0.3+0.17 0.29+0.19 0.4+0.3 0.73£0.25 0.43+0.27
soot-EC 5.29+0.5 6.35+0.5 5.23+1.18 3.4+0.23 5.07£1.26
char-EC/soot-EC ~ 2.77+0.64 1.72+0.79 1.96+0.49 1.74+1 .4 2.03+0.89
soot-EC/TC 0.12+0.01 0.11+0.02 0.12+0.02 0.13£0.01 0.12+0.02




with differences in the amount of rainfall and snow fall.
Probably because of a larger amount of pollutants from
local sources such as traffic and residential energy use,
the PM at the Toyama site was the largest between the
three sites during nearly all of the study period while that
at the Kanazawa site was not as large as the size of a city
adjacent to the site because of the rather isolated location
and the larger precipitation than at the other sites in the
autumn and winter seasons. The concentration and
influence of secondary organic carbon for the PMy,
carbon content were the largest at the Toyama site. The
Py-OC/O4 ratio that can be used to describe the
influence of biomass burning showed clear peaks in the
spring and autumn at all sites, being largely consistent
with increases in the number of hotspots. The influence
of carbonaceous components in the PMy; could be
largely attributed to contributions of local emission
sources. However, this may not be sufficient to explain
the influence of the transboundary transportation of air
pollutants by air mass although, e.g., the origin of the air
mass during spring, or peak season of PM was from the
western or north western areas of Japan. For a further
understanding, therefore, more detailed information
concerning the various chemicals in different sizes of
particles should also be examined. Plans to accomplish

this are scheduled for the near future.
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The Economic Development of Two Villages in Shandong Province during

the Second Sino-Japanese War: The Case of Nanquanfuzhuang
in Jinan City and Zuoshanzhuang in Anqiu County

Saiichi BENNO!*

Abstract

The purpose of this study is to analyze the economic development of two villages in Shandong
Province during the Second Sino-Japanese War by comparing the villages in question.
Nanquanfuzhuang was a suburban village, while Zuoshanzhuang was in the hinterland. During the time
period in question, the opportunity to work outside of agriculture was expanding in Nanquanfuzhuang
whereas economic growth in Zuoshanzhuang was very slow although not completely moribund. In both
villages, labor force movements beyond the village boundaries were observed. However, the collective
use of draft (working) animals was practiced only in Zuoshanzhuang.

Key Words: draft animal, Modern China, mortgage rural economy, tenancy
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Fig. 1 The relation of land tenancy concerning Nanquanfuzhuang.
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Fig. 2 The relation of land mortgage concerning Nanquanfuzhuang.
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FEH X B R T (T RS 0S8 TR D255 AR DR,
T I3 2R L TW5, £77, 16~60DH Z 55 e R L,

HER CMEMERS B (EE RO ML L0 RS,
THE R,
LLEDRS),

HDAMGEHME LT\, F72, AT 7.88 D 9
HAMM OS2 %2 SFH LT D EFEES1SITMEE
P&, X7, frAMOsS2MEETEHLTWS
BEREFRITIA LT, 6I2, FrAH3.9MD 5> H A
B2 .61 2 B LTV 5 %R 5177 (1382 /N
FBBE AR 1T B OF T & Hda T D LIS,
AT D31 - 2.600 % T AL E AL & LTV 5 &
FHE 520 - 2613 L bICRHEE E LTEBL TR,
AL ET L CWD EF x5, —JF7, ALK
(1w a NITRE A - prAmeE) 1%, 10.1~20m4
JETIVNBEERTH L BEFE 540130k (15.604 6.5
i) & BIERETH D REE 520528k (1364 + 1364)
NV, 5.1~108 8 TIERZHEE 550078k (7.814

UNE 3
=l
[H A ) =3 B R (T RO R R O 21%

7.880) \ZIEHEEHEBHT R B O A HAE O Fef Ay
RNZ LD, ERITEHMIE T EEZE X B, S
ML T CIXAER Th D EFEFES20-26-41-43 -
37D3.1HA « 2.6HA * 2.68A + 2.38A « 1384, HIEHAIE
BTHHEFZESISO520 (2.6H4 « 7.81) & 5
F 1770261k (1.304 « 3.98%) DFF14.814 & D Ak
R H -7,

AR DT 250 TREBIIFE RSN &
PR & BRI TG AL, T~ DT
TIOHEFG IR T 72 <, £, TREHNCIH IMN
RET HHEEIITEO T X F I D 5 BT
M8 U TR 5T D O TUr B AR A I 7
\F %57 I ORAFRARR b B T o 1o, S BT,



AEr TERERFFENAIT 5 5 S b DIdsh L
ORI L THORE/FTFE I BT 55 S »
BT EFITHIE D O D, FERBITE L K2R
L (B2 AEDORSS.6%) ZALSSHH0RE
DREFIRFHEOELER IR THEAESN, B
AfIEEE UCHEmMMIICERE L), IR & ofk
FVRAFBR IO T oo ShTng H

1,p.2)

PLE, AFCIERERNCIT TEREHICKET S 2
SATIR D IR L L COMR Z LT S ICE 0 #iH
UTRRIS AT D Rk 72 ik & L COMFE BT HICE
S| L ER TN L)

2) HEEHISRE-BEKR

F12~6% R THhD &, PFERRFD 9 LIEEF
2310457 (46.8%) 1T L, BLELERNRY B o
Too 203, FERFI1047 D 5 HIREE (W EZET @)
F) XETNSFSA, AT455A, HITA33541
ANDFR2F51NICHZEL TR, ZORFOREE
B L, BAEILRIT2TI%ETL, Ly, B
O EH DB DFEIZATF T, RO RIT
211%7E o7z, Fiz, BELEBEFLTNARNE
WRLE S 2o 72, 1380 L 2 Fra 4 2 M=o 2
FH 174 (F1-2) I2EET, BEIIEFLT
Wignoto, £ LT, AMICBIT 2174720 OFK
DN L FIEN B 150, AR RIRTIF49A E3.0
N, BEZSF TIX6.1 A £3.6 N, FEREF1045 TlE3.5

Eol8F OMELISMNT, AIERMME (I y NI
AT EAE - BHER) 1T, BEEE121 416 - 273
#A) -+ 122 (5284 - 2.68A) - 203 (7.8WA - 5.28k) D3
FORT o7,

127 R THD L, FREFI1047D 5 HLHIESTIT,
174720 OF RO N & FENF B I150034.6 N &
32NT, HEEZOFEDISNE23N% EHl- TV
T2, AR BRI DA4IN 30N EIZIEFRL7E -
oo SHIT, BEFEEFSS (FTAEMS.20) T2 A0
ATELT, ¥, BFEES141 (FrAmmEL3m)
IFHTLE LTEMSN, 61T, BFEES170 - 233
XD T D658 520D EH A FH L TV AHICT &R
MNol-DT, HBEEIZLHIAIC L > TKit&#ib
D% 20T,

K132 R THDLE, SFOHTEEERL 96T DI
FIZBIT D1UF M7= 0 OFIENB L FIEN T8 1%
X, 2R & U TEIE L T B3R ORBAR O

#£1-2 FERECESITSHESFDIKR.

Table 1-2 Landlords in Nanquanfuzhuang.

A AET I &1 1 W =
Fa | W | N0 | i

191 169 3(3)

47 156 3Q2)

174 13.0] 7(6) =8
170] 6.5 5(2) HBE
98| 52| 5(4) |AI2A |JEE, AIESHIHS. 2
233| 52| 5(3) HEE
123] 39| 503) By
141 13| 43) |HL 7

ANE23ANTE ST, BT, FTAHMAI3@~169E L) RI-1FL,
#1-3 FEHEFFEICEITHIERRIGFDRR (BFDHEFERL).
Table 1-3 Non-farming families in Nanquanfuzhuang.
" . SBAEY I e e et
ek e K (4087 0) PRI 3 T B 4K
174 32 3.6(2.4) L4740, HLTFTA
JE 17 3.9(2.6) FETIFILA, HTUF1LA, BT16521A
(- 10 2.0(0.8) HT353A
HBE 7 4.7(3.4)
=/ 7 4.1(2.5) HATIFLA, HTIF2A
ARAH 4 2.7(1.5) ATIFLA, HT1IF1IA
LEIN 4 2.7(1.5) HT252A
I 4 2.2(1.0)
PEHR 3 3.0(1.6) HT12A
HEE 2 4.5(2.0) AHT1F2A
Z Dt 3 2.6(2.0)

) #£1-1ZF LT,

1)

17,

¥, WMNFAEE2F « TRI) (TRI) (FEE-ARIIRA) ORRY) 17 - T8k
TG 1P, £ OMISAAmLS - THERZE ) (—EEOHR) 17 - M) (e



% EEl->THY, HEE - BENE - 57 - JBE - 17
FAMNIERBRZFE O EEEZI1EIFE LRl > T, Z LT,
10FDZEDIBIFFXATE LTEIHWTEY,
WEHIA5F18A, HIHRA LA1F (1AE3N),
FETHNFIAR EDFITF2ANTE 5T, ks, BE
F5107 UEE) 12 oW CIEHEHE RN 2.6 D VEfT
NI TR, —F, BFEES177 (B1ER)
VR E AR 1.30A - PP A I AE3.91A + A B H M2 64
EoleZ&nb, BEBZIONIRZEEF1770 1
WHERF LTz Ez N5,

2 OATRED O BLEFEOITHEN2177, H TL04FE L

EIAATWIZ9F D 9 H8JF £ THEEDITH % Heta
THBY, BHOTRRER TS > 7= AR CIIES s m T o
B DR ATE S T2 2 RS,

LIAT, SFOHED D BLAFNREEBE L L
TREM S, ZO8F &R ITDIRZED 5 HR2
A (RI85%) MRFEIME L L TEMI T\
LD, EEMRBLEAL OMETIZER A A L L
TR ICHRIBTZ 5 Te L B 2 D0

Fl-4~6% A THD L, 227D 5 LEZN
11877 (53.1%) (2T T2 b, FMMEMNETIT
WAL 72 DT LTS Z bbb,

R1-4 BERFEICE T H10. 1B LE2F DIKIR.

Table 1-4 Farming families which cultivate more than 10.1 mu in Nanquanfuzhuang.
BFE | REmRE | RE | FEARK REEITEE VEA R (i) T
FE | (FrAEWHE) | B | G & BeREGE | R | REE | BRSE | 13K | U
138 48.8(48.8) | H 12(6) |#ET-HIL 325 130 78| 26| 228
65| 26.026.0) |H 13(9) |[4ET-HTI6A 104 156 104
120| 26.0(26.0) |H 103) | HI30H 143 104 13 13.0
70| 24.7(24.7) | H 105) | TL-HTL 65 7.8/ 39 13.0
147 20.8(0) |/ 93) |HI6H 156/ 39| 54 9.1
205| 20.5(20.5) |H 12(8) 11.4| 78| 3.9 7.5
60| 18.2(18.2) |H 13(6) | 4L 17.6 17.6
156 18.2(2.6) |/IE 8(3) 16.9 16.9
72| 17.6(12.4) | H/h 10(6) 9.6/ 52| 96
187 17.6(15.0) | EB/)s 9(5) |AT10M 13.7] 26| 5.9 7.8
4| 15.6(6.5) |/E 9(5) 104 39| 78| 26 AHLHIT 3R
57| 15.6(15.6) | H 512) | HT20H 15.3 5.2
93| 15.6(15.6) |H 5(4) L 6.5 7.8 6.5
165| 15.6(15.6) |H 15(8) HT3A 15.6 14.3
173| 14.3(143) |8 7(5) |FT-HT2A 78| 52| 3.9 3.9
193| 14.3(14.3) | B 42) BT 78| 52| 3.9 3.9
121| 13.7(41.0) |H#H 10(4) |FL-AL 13.7 4.6 7.8
13 13.000) |71 7(5) HI3A 13.0 13.0
52| 13.0(13.0) |H 10(7) 11.9 11.9 A HLHIS 254
53 13.0(0) |/ 7(3) ET 13.0 13.0
56| 13.0(13.0) |H 10(6) 10.4 52 52
162 13.02.6) |/hH 7(4) AT 78] 52| 13 52
168| 13.0(13.0) |H 7(3) 13.0 10.4
86| 11.93.1) |/INH 12(10) AT 11.9 10.9
135 11.7(9.1) | H/h 6(3) AT 11.7 7.0 2.6
160 11.72.6) |/NE 7(5) AT 11.7 11.7
188 11.7(7.8) | B/I 8(7) AT2A 11.4 7.8 1.5
63| 11.5(1.1) |/hH 11(7) AT 78] 39| 26 5.2
105 10.4(0) |71 3(2) 10.4 10.4
139 10.4(5.2) |H/N 17(8) AT 10.4 10.4 b=y
164 10.43.9) [/hB 8(4) AT 9.1 9.1
169| 10.4(10.4) |H 63) |AT 10.4 7.8

M) F1-12FEC,



£1-5 FERIEIZET55.1~10MAB38F DIKR.

Table 1-5 Farming families which cultivate 5.1-10 mu in Nanquanfuzhuang.

gz | meEER | RE | FRAK | REGBEK HESTAYHEN) e
T | (FAERD | OB | @ik | E M| MR | )E B8R SR | BE | BmE | O

16 9.10) |/In 7(3) 9.1 45 45| fEH
159  9.1(1.3) [/hH 17(8) 9.1 9.1 =8
189 8.5(0) |/ 7(3) 8.5 59 26|2tA

1 7.8(0) |71 6(5) [T 65 6.5 kT

11| 7.8(78) |H 7(5) |HL 52 2.6 2.6

50|  7.8(7.8) | H 3(3) 71, NERHLT 8L

75 7.8(7.8) | H 7(4) 5.2 5.2

94| 7.8(7.8) |H 6(3) 7.8 7.8
155|  7.8(7.8) | H 6(2) 52| 26 2.6 2.6
226 7.8(7.8) |H 12(6) 52 5.9

5/ 6.5(6.5) |H 7(5) 6.5 52

91| 6.51.3) |/hH 3(1) HT 6.5 5.2

92 6.5(0) |/Ix 8(5) AT2A 6.5 6.5 HERE
150 6.5(3.9) |H/h 4(2) 6.5 5.7
136|  5.9(59) |H 7(5) HT 5.2 3.9
137| 5959 |H 3(2) 3.3 3.3 2.3

58| 5.7(57) |H 9(5) 57| 52 i
158  5.7(3.1) |H/h 5(4) 5.2 5.2

17 52(0) |/h 2(2) 52 52

18 5200) |/h 4(2) 52 26 26

21 52(52) |H 53) | HI2A 52 26| 26

45 5200) |/h 2(2) 52 26 26

59 5200) |/ 6(5) 5.2 4.1

69 5200) |/h 2(1) |AT 52 52

83| 52(52) |H 5(2) 5.2 5.2

85 52(0) |/hs 4(3) BT2A| 3.9 3.9

87| 52(52) |H 52) |BTL HIL 52 5.2 JE

97| 52(52) |H 4(2) BT 5.2 13| 26
101, 52(52) |H 6(3) AT 52 26| 26| B
103|  52(52) |H 9(5) HT2A| 52 52 kT
148 5200) |/h 5(3) AT 2.6 2.6 2.6 | B ATRE
154 52(52) |H 4(2) BT 2.6 52
172 52(52) |H 4(1) HT 3.9 1.3 3.9
176 5200) |/ 6(4) 52 52 HBE
185 5.2(0) |/h 7(5) HT2A 52 5.2 JE =
190| 52(52) |H 11(6) HT2A 5.2 25 2.6| =fEE
218 5.2(52) |H 3(2) 52 52
223  52(52) |H 9(6) 5.2 5.2 HEEE

) E1-LZRE T,




£1-6 FHEREICE TS50 L TRE48F DIKR.

Table 1-6 Farming families which cultivate more than 5 mu in Nanquanfuzhuang.

i

B

o8 TR A

T E

EJ/IN -

BT BHE

A i (X

e | Frawk) | BR (GGBOB| B | WER | hE | B ME | O L
81| 4.8(48) |H 10(6) HT 4.8 4.8 BF 31T
178 4.100) |/ 7(4) HI2A 4.1 4.1 Rk
71 3939 |H 3(1) AT 3.9 3.9
40 3.9(0) |/h 8(3) 3.9 3.9 =1
182]  3.93.9) |H 7(4) 3.9 3.9 HiREE
213 3.933.9) |H 9(6) 3.9 3.9 NG
44| 3939 |A 2(2) AT 3.9 39| EE
67| 3.6(1.0) [/hA 7(3) HI2A 3.6 L]
149 3.3(0) |/ 4(4) 33 33
8 3.1(0) |/ 44) |BT2A 3.1 3.1 BT
200 3.1(3.1) |H 3(3) HT 3.1 3.1 SR, AHHI3 1
127, 2929 |H 1(1) 2.9 o=
134) 2727 |H 4(2) AT 2.7 2.7 TE
2| 2606 |H 62) |BT HL 2.6 2.6 TR
14| 2.6(1.0) |/hA 2(2) 2.6 2.6 | TFHEATRE
15| 2.6(7.8) |H 62) |HZL 2.6 2.6 | MELRRE, AR H S 20K
25 2.6(0) |/ 2(2) HT 26 26 TR
26| 2.62.6) |H 10(5) HT 2.6 2.6 B, AHHI2 6L
35| 2.6(26) |H 75) |HZL HT2A 2.6 2.3 Rk
41| 2626) |H 7(4) AT 2.6 2.6 TE =, ANHLHID 6L
42| 26026) |H 4(2) 2.6 2.6 | 17174
109,  2.6(.6) |H 3(2) HT Rk
122 2.6(52) |HiB 6(2) |HL HT 2.6 2.6 HERE
171 2.6(2.6) |H 6(4) 2.6 2.6 HBE
195 2.6(0) |/ 4(4) HT2A 2.6 2.6 L]
203 2.6(7.8) |H#HiA 2(1) 2.6 2.6
214 2.6(1.3) |B/) 4(3) 2.6 2.6 HmE
43| 233) |H 2(2) 2.3 2.3 w7, NS 3K
194 23(3) |H 3(3) HI 2.3 2.3 Rk
21 2323) |H 1(1) 23 23
9/ 202.0) |H 3(2) 2.0 2.0 HBE
12 2.000) |/h 1(1) HT 2.0 2.0 | B
48|  1.8(1.8) |H 6(4) 1.8 1.3 CEATRE
6 1.3(0) |/ 2(2) HT2A 1.3
37 1.3(1.3) |H 5(3) 1.3 1.3 IEATRE, AL 3K
95| 13(1.3) |H 3(2) 1.3 1.3 MR
116 13(1.3) |H 9(5) HT2A 1.3 1.3 TR
125 1.3(0) |/ 2(2) HL 1.3 1.3 TR
145 13(1.3) |H 4(2) HT 1.3 1.3 Ji J&
177/ 13(3.9) |H 3(2) 1.3 1.3 JERATRE, ASUVE I H2.604
183  1.3(1.3) |H 3(1) HT 1.3 1.3 TR
192]  13(1.3) |H 2(2) 1.3 1.3 B E
199 1.3(0) |/ 3(2) 1.3 1.3 BT RS
73| 1.1(1.1) | H 2(1) HI2A 1.1 1.1 PP AT R
46|  1.0(1.0) |H 6(4) HT 1.0 TR
3] 08(0.8) |H 7(3) AT-4T| 20 B 3ATRE
88| 0.7(0.7) |H 6(4) 0.7 0.7 HEE
89| 0.7(0.7) |H 4(3) 0.7 0.7 B E

) F1-1ZFE T,




LIFTlE, REEENICBT L REER - o
FE - BERFEROEIE - /IMEHIER « FiRO N L
FIENTT B IH - P AR & R A - R
D FEAEH & R - S REY OIEFRRDL - RS
B E DWW EITONTHHF LTV E 720,

e AR, 201800 B CIXBERSE - /N TE
BEE, 10.1~200AJ8 Tl =3 B EELS - BIEE10
Ao B/MERAF - NERRR6F - IMER3F, 5.1~10
g CIRBEMEE21F - B/AMERKOVNEERAS2F -
AMEEE3E, SEALL T CIdHi B B0 LA
TERA27 - BAEE337 - B/MERELT «/MER1077 T,
2JETHEEN S E D, BIEEOEIT20. 18
FE AR EL, ZAUSSELL TSRV TV,

FEOFEIE, 201880 & TIE5.0%, 10.1~20
A Tl1322.0%, S5.1~108AJE CTI332.2%, SHALL &
TIE40.6% L b %< o TWNDHZ Lk, 108ALL
TEIZ72.8%IZE L TEY, FHELOEI TN L
Mol Z ENbns,

1P Y4720 OFRO N L ZHEN T8 15D -1
B, 20.18ALL B CIX1I A &5.6 A, 10.1~2084)E
TIE8A4N 48N, 5.1~108E TIISIANE34AN, 5
ALL & Tldd.4 N 2.7 NC, B8 rfE & SR AN E %
OGN 718 115 & DORNCIZIE DFBIRMR S /b,
Fz, BRFSFOFEME (6.1 3.6 ) MAF 42
RDOFEIE (49N E3.0N) % EEIS T3, 1084
UTECTIIRREDOYLEE TlE->THY, FE
1E EBFEEORS R R L ER BN Lo 72,

MEHER BB TRIFEIZ 5 6O 2/ MEMIERE O FIS)
1, 20.1EALL B8 TUE12.4%, 10.1~2084)E Tl35.3%,
5.1~ 108AJE Ti41.3%, SHALL FE TI27.7%C, 5.1
~208AJE 3T D31.6%% LAY, 5.1~108k)E D3
T 73 e b FEABAI L 8 B BUR 22 K L Tz D1
xFLC, 20.18ALL B AR B O YR RI I3 B T
WA 72 > 7,

F7o, #iFREFEREZE0AFEROFEISE, 201
HALL L JE T1383.3%, 10.1~208AE T1342.3%, 5.1~
108AJE TI1%55.2%, SEALL T Tix72.9% T, 20.18ALL
FEOBEROBGH RS, 200N FETIEE
ABIZEBIEROEIENEZ L Ro TNl Lhb,
FHEMEREBEIT L W EE 25,

FIEINE T2 0 OFT A EE (7 > 2 RIS BN 578
TEANY =0 OmFE) 1%, 2018, L8 Trx2.2i

(4.384), 10.1~208A/E CIL1.184 (2.084), 5.1~10

WA JE CIE0.68A (1.064), SEWALL T JE CTIE0.484 (0.784)
T, B M ORI FEEN T B BN G T TIEK
0.7~2.UEF7Z 7203, FHEINYST= 0 TITH1L5~2%
~HE/N LT,

fih )y, FEINY T2V OREERE (B v TN
W BN M7= 0 OFERE) 1%, 20182, FE T
2,584 (4.984), 10.1~20A)E TiX1.684 (2.884), 5.1
~108AJE TIX1.084 (1.781), SEALL T & Ci30.584 (0.8
i) T, BEHOBEIIFHENTE NS0 T
ITHIL6~2. 1572 o 7278, FEHEIAN Y720 TlEf1.5~
UFTH/ N L TN e D, FBRIOKEIX, Fik
W EB BN YS 720 CRIATEERE LY bR mfE
WICBWTRNEN o720, FHRIAST- Y TIEFRET,
F 72, SHALL T 308 B L D YL R e & 1 IRAY 72 -
7o DIZxF LT, 10.1~208AE 73 e  FERAY T8 #1
ALK LTV EEZ D,

1P 4720 O HMIERE (U v G NIEETA mfEIC S
O HEIE) 1E, 10.1~20iAfE TIE27.304 (18.6%), 5
WALL N8 CII3.98 (7.9%) C, FrAHEFE20.18 0L E
J& « 5.1~108AE 134 < E LA 2V OTx LT, By
A HFE10.1~2084 8 | 3 b BRI T2 S L H L
THIERE 21T > T e, — 2, 14720 OfEAH
A (0 aNIEREmAEIC SO 2EE) 1%, 20.1
BALL B8 CIE20.884 (12.4%), 10.1~20#4)8 Tl34.8
#A (35.3%), S5.1~108AJE CTII2.58 (41.3%), SEALLT
JETIX0.60k (27.7%) T, fEAHLEFE & BE EREE O
FICIZEDOHBABRN RO 523, FEmiEs b 5
FIA 7 S IR E FE5. 1~ 100AE 23 e b AR 1
D AN TREBIE A TR L T\ Z & bh 5,

JEEORIEEEIL, £ T8N, HT228A T, 20.1
AL B TIAFE T3 A, BHLA10A, 10.1~2004)E
TITELA4N, BHILATA, 5.1~108JE CTIFF TR
LA, HIM5A, SHELTETIEH LA -7,
—7, WREMBEHEEITELNTIA, HIMN5A, HIAN
106 A°C, 10.1~208A& TIXHFE TN, HLABI5A,
5.1~108AJE CTIiZH L8N, SHALL FE CIEH LA
A, HILA32 AT, #ETITA TA2A, BTALA,
IEZTITFETNSA, AT3A, HILIAZ-
Teo X0 T, ELIABEFABIWAL, #iZ, H
TS5 N3 & B T8N 53 D 5718 1) H3 AR A~ L T
W Z Ll B,

TR RPEM O HFEA R b 2V FEOEIE (fil
TEW & [RB D EZ 7 5 1e) 1%, 20.18LL B Tid/h



F o« BEE - GEN66.6% + 16.6% * 16.6%, 10.1~20
A T3/ - BREE - T - FLEEH380.7% - 26.9% +
7.6% * 3.8%, 5.1~10WAfE ClI/NZ2 - BRBE - B3E - £
BEIZR - THN92.1% * 47.3% * 5.2% * 2.6% * 2.6%, 5
MALL T8 Cla/hE - BR5E - B8 - B HEH395.8% -
72.9% * 10.4% + 2.0% T, 1EAHT R 7E - 7o/
BrER OEIG LR R & ORIZIILT U B
BB Ao T, FEFEFOEIEG T/IEICRS
DN -T2,

BN S HEBE, 2000 BB TIZIA L 2L,
10.1~208A 8 TIEABIADHR T, 5.1~ 100 & Tt
BELESMHENAITEIAN, [RT) 22N - A
LW SATRENE A LN, SEALL T Tl 381708 &
HBENREIFTASN, FtEEMN3F3A, HEEME2
F2N, THifE] EEEBRFIFAIA, 175 (3 - X
B G - ) BEIFKEINER-oTW, 20D
MG, EESARESEITIZITI0MLL FEICER L
THY, ZOMFEIIITRE: EOMERER R HZ <,
CHICHBENRE, IR <SSEEXL0
WAL TR IZHET L Tu e,

m. el

1) #% R

VeI TEEERER O 5 HAK & g OS] i
LEER LR E AT D HOIEHEAL 153 DU
AT C, TREDRIEMIITOD S & 5 iR ENR
oInE b TWELEES L L, TWELHEIZHN

THUS |2 & 1379 563 B 7n 2 SRR <), HE 5 HEfl
ARG &, THEHSK B2 2 BB X E
HOTHIEEDRTEINDBLDONE] <, THIT6X
B2 L2815 THEI b~ ~EL | 0o
7=,

AFTIE, 47857 ) O b 120077 % 8 5E
U CHigs ) Shuzas R W0 gl N M 7282,492 N 72 -
T2 b, 1748720 OFBEANBUTHKIS 2N LR,
F 7z, THHE A2 LT /imRl 7 5 20T, i
F97 3 L U CEEIICR ORI EESy
e LT ig, #EkEoFE22s b 01353
5B OMICH 2 BEWE, FEEW, HEBOEMIC
U CREH SRS, WREEBMNZ W, KoM h1.5KE
AL EFEN, RSB DM, RIS E
72 %M S SR ORI HAE S LD, HVEILED
PAIE BT BERMROE T L LT bil~~%5%%)
Moty EHIT, K TR L0 ORI O
INHEIZRN CTOBA OGNS RBEIGRET), Lo,
(AR OEENBERT), MEBIE - 2FIE - &F
i - e o TEA IR T A5 & o Bty
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Fig. 3 The economic relation between Zuoshanzhuang and its environs.
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Table 2-1  Non-farming families in Zuoshanzhuang.

ELIN 4

55 EhhN | wmwmmmsmE | 5% W
52 9(3) P BRI LA, R
72| 8(5) |#T4A1,200H
107] 602 HT.100H
11| 5Q2) HT3A300H
103|  4(4) |[4ET256H 41598
124  4(4) HT.180H
129 44 B
53] 3(1) HBEETA
741 2(2) i (7. 88AFTR)
84|  2(1) HBEETA
4] 1) 7R
68 1(0) HT30H, A T120H (%>
85|  1(0)
12| 1(0)

) TERBR A ERETIA WS & P RRIVE LB (ZZER0Y) WEILSHE] (19404F) Fff
FOER, 7Zrds, FRNTTBNEITR 1-1& RIS L TR LT,



#®2-2 WRILFEIZH T HEEEIR10. 1B LE43F OIKR.
Table 2-2 Farming families which cultivate more than 10.1 mu in Zuoshanzhuang.

BE | REER | B (R % @ VEAT TR (L) i "

BE| (rAmi) || GEN | 2 | BE | BB | B hE &R |[EREKE Rt

21| 22.3(22.3)| A 16(8) 1| 2|15.6 52 15.6 HBEZIAGES)

140| 18.2(18.2)| H 84)| 1 2110.4| 2.6| 5.2 7.8 2.6 FEINA60TL, JER14H

152 17.4(17.4) | B 8(4) 1 10.4| 1.8| 5.2 7.8 2.6 JEE10H

18] 16.9(16.9)| A 145 1 2| 6.5 52( 26| 1.3 26| 52| HI2A200H

174 | 15.6(15.6) | B 8(5) 1 52| 26| 2.6 2.6 26| 5.2

167| 14.3(14.3)| B 7(2) 1 7.8 6.5 5.2 2.6 HT60H, 4 L300 H

54| 13.0(13.0)| B 14(7) 1 7.8 5.2 3.9 2.6 HBEE1A, BT2A1200, 1.3

60| 13.0(13.0)| A 5(4) 1 1| 65 2.6| 3.9 2.6 1.3| 2.6| HT.10H

170 | 13.0(13.0) | B 6(6) 1 2|78 52 5.2 2.6

187 13.0(13.0) | & 7(5) 1 4|52 52 2.6 26| 2.6/ HI30H

188 | 13.0(13.0) | B 8(4) 1 1| 7.8 52 52 2.6 HI60H

193 13.0(13.0) | B 5(3) 1 78] 1.3| 3.9 6.5 1.3

150| 12.4(12.4)| A 512) 1 72 5.2 52 2.0

33| 11.711.7) | A 7(5) 05 5|65 1.3 39 13 2.6| 2.6/ HT20H

39| 11.7(11.7) | H 6(3) 1 59| 13] 3.9 26| 1.8| 1.5 HBEE1TA, HT10H, Z£0.584

57| 11.7(11.7) | B 7(2) 11 6.5 2.6| 2.6 2.6 26| 1.3

148 11.7(11.7) | B 5(3) 1 6.5 52 52 13

157 11.7(11.7) | & 74)| 1 6.5 2.6] 2.6 52 1.3 HI30H

176 | 11.7(11.7) | & 6(2) 1 2| 52| 2.6] 3.9 2.6 2.6

180 11.7(11.7) | & 7(4) 1 78] 13| 2.6 52 2.6

127| 11.4(11.4)| A 10(6) 52 6.2 2.6 2.6 HT.180H

50 11.1(11.1) | B 9(4) 1 52| 26| 2.6 2.6 2.6

19| 10.9(7.8)| H/N| 13(6)| 1 5.7 52 3.1 2.6 H T3 A300H

194 | 10.9(10.9) | B 8(5) 1 7.8 3.1 52 2.6 HI100H

130 10.7(10.7) | B 41| 0.5 1| 52 52| 26| 1.0 1.3| 02| BT.10A

38| 10.5(10.5) | B 6(4)| 1 11 65| 13| 2.6 52 1.3 HI20H
10.4(10.4) | H 6(5)| 1 52 52 2.6 13| 1.3| HI2A120H
10.4(10.4) | H 7(3) 1 2| 52| 2.6] 2.6 2.6 2.6

28| 10.4(10.4)| H 5(4) 1 52 52| 26| 2.6 HI90H

56| 10.4(10.4) | B 6(4) 1 52| 26| 2.6 2.6 2.6

81| 10.4(10.4)| A 43)| 2 21 52 2.6 2.6 2.6| 2.6

108 | 10.4(10.4)| A 8(5) 5.2 52 2.6 2.6

120 10.4(10.4)| B 6(3) 1 52] 26| 2.6 3.9 1.3 HI70H

122 10.4(10.4) | B 9(6) 1 3| 52| 26| 2.6 2.6 2.6 HBEX2A (Fh, AN

123 | 10.4(10.4) | B 8(5) 1 52] 13| 3.9 2.6 2.6 HT2A230H

138 10.4(10.4) | B 12(7) 2| 52| 1.3] 3.9 2.6 2.6 HI150H

149 | 10.4(10.4) | B 53)| 1 52] 26| 2.6 52

169| 10.4(10.4)| B 3(2) 1 52 5.2 3.9 1.3 AE T2 {#300 A

171 10.4(10.4)| A 7(3) 3| 3.9 26| 13] 1.3 2.6| 2.6/ HT2A9H

181 10.4(10.4)| A 53)] 1 52| 26| 2.6 3.9 1.3

184 10.4(10.4)| B 4(3) 1 2| 52| 26| 2.6 3.9 1.3

195 10.4(10.4) | B 4(4) 1 52 5.2 3.9 13 HI100H

197 10.4(10.4) | B 6(4) 1 1| 52 52 2.6 2.6

M) F2-12F L,




+&2-3 WeliEic & 2R EEME7.1~108E43F DARIL.

Table 2-3 Farming families which cultivate 7.1-10 mu in Zuoshanzhuang.

B | REEE | e FRA Hih ERRL s =
T |((THERD| TERE | GBI | 2F | BE | % /2| @R FE EBR| KE | sE | 1 wE
65| 9.6(9.6) | H 5(4) 0.5 1| 52 39| 1.0| 07| 05| 1.3 1.3|HB&EE1A GRAD, 20,704
17| 9.1(7.0) | B/ | 5(2) 1 1| 52| 20| 18 2.6 2.6 HT90H
25 9.1(15.3) | BHL | 7(6) 2| 52| 13] 26 26| 2.6/ HI3AI80H
147] 9.10.1) | H 5(2) 0.5 3.9 52 1.3 2.6 HT20H
151 9.10.1) |H 5(3) 1 1| 52 3.9 3.9 1.3
153 9.109.1) | H 8(3) 2| 39| 26| 26 2.0 1.8 HT60H
161 9.10.1) |H 32) | 05 52 26| 13| 3.9 13
109| 8.8(8.8) |H 8(2) 1 2.6 3.6 1.3 13| 2.6
183 8.5(8.5) |H 8(5) 1l 2] 52 33 2.6 2.6 H T2 A300H
192 83(83) |H 4(3) 1 52 3.1 2.6 2.6 HT200
146 8.0(8.0) | H 5(2) 0.5 52 2.8 3.9 13 HT300
3] 7.8(7.8) | B 6(2) 52 2.6 1.3 13
4| 7.8(78) | B 3(3) 52 26| 2.6 2.0 0.5 HT.100H
13| 7.8(7.8) | H 6(5) 52 2.6 2.6 2.6/ HT100H
16| 7.8(7.8) | H 5(5) 1 5.2 2.6 2.6 2.6 HT2A150H
22| 7.8(7.8) |H 5(2) 2] 52 2.6 5.2 HT.60H
23| 7.8(7.8) | H 5(2) 2.6 2.0 2.6 3.1| BT100H
31| 7.8(7.8) | H 5(4) 2| 26 52 1.3 1.3 HT70H
58| 7.8(7.8) | H 5(3) 1 1| 52 2.6 2.6 13 13
64| 7.8(7.8) H 6(4) 0.5 3.9 3.9 2.6 13 HT90H
69 7.8(7.8) | H 11(5) 1 3.9 2.6 3.9 1.3
73| 7.8(7.8) | H 7(3) 0.5 1| 3.9 3.9 1.3 13 13
90| 7.8(7.8) | H 5(2) 3.9 3.9 2.6 1.3 HT2A165H
91| 7.8(7.8) | H 32) 2.6 2.6 1.3 13| 26
105| 7.8(7.8) | A 3(1) 0.3 1| 3.9 1.8 2.6 13| 2.0
117 7.8(7.8) | B 5(4) 52 2.6 3.9 1.3 H T2 A200H
18| 7.8(7.8) |H 6(5) 1| 26 52 2.6 HT2A160H
119 7.8(7.8) | B 5(2) 39| 26| 13 2.6 13 HT.60H
132 7.8(7.8) | H 2(1) 2.6 2.6 2.6 2.6| H120H
134| 7.8(7.8) | H 5(4) 52 26| 26| 13 1.3 HT2A60H
143 7.8(7.8) | H 8(6) 1 1| 52 2.6 2.6 2.6 HT40H
144| 7.8(7.8) | B 3(1) 1] 39 2.6 3.9
154 7.8(7.8) | A 4(3) 31 3.9 3.9 2.0 1.8 ATI120F
172 7.8(7.8) | H 6(5) 1) 3| 39| 13| 26| 13| 13 1.3 HBE1A, HI20H
173] 7.8(7.8) | H 5(4) 5/ 39 13| 26 2.6 13
179 7.8(7.8) | H 5(4) 52 2.6 2.6 2.6
185 7.8(7.8) | H 5(3) 52 2.6 3.9 1.3
186 7.8(7.8) | H 6(5) 2| 3.9 2.6 2.6 13 HT2A130H
189 7.8(7.8) | H 2(1) 52 2.6 52
70 7.5(7.5) | H 5(2) 1| 46 1.8 2.6 2.0/ HT.100H
145 7.5(75) | A 4(3) 4.9 2.6 3.9 1.0 AT250
100] 7.2(72) |H 7(2) 0.3 1| 26 4.6 1.3 1.3
2000 7.2(72) | H 4(2) 1 33 3.9 2.6 0.7 HT300

) F2-112F T,




®2-4 WeliiEic & 2R EETES. N~ 7 BAB52F DARIL.

Table 2-4 Farming families which cultivate 5.1-7 mu in Zuoshanzhuang.

JESE | RREHR | REE | R X & VEA IR s o
FE| FEEE |JERE G | BE | BR | B /NE|ER| T \EER|RE | BRE | R ERE "
198] 7.0(7.0)| B | 7(4) 1 1| 3.9 2.6 2.6 1.3 B E LA (D, 13008, A T30H
1116767 B | 3(1)] 03 2| 39| 13| 13 2.6 1.3 H T.90 H
12/ 6.7(66.7)|H | 5(2)| 0.3 2| 39 2.6 2.6 1.3 HT90H
15/ 6.7(66.7) | B | 42)| 0.3 26| 13| 2.6 1.3 1.3 HT.100H
1165658 | 605 3.6 20/ 1.8 1.8 1.3 HT2A160H
20| 6.5(6.5) | H | 4(3) 4| 3.1 28| 13| 1.8 0.5
86| 6.5(6.5)| H | 3(2) 2| 39 2.6 2.6 13
98 6.5(6.5) | 0 | 6(5) 5.6 1.3 5.6
141 6.5(6.5) | H | 54) 1] 3.9 2.6 2.8 0.4 HTS80H
158 6.5(6.5|H | 42 1| 39 2.6 2.6 1.3 HT50H
159 6.5(6.5) | H | 3(3) 1 1| 39 2.6 2.6 1.3 HT100H
166| 6.5(6.5)| B | 3(3) 1 3.9 2.6 2.6 1.3 AETTJEH300 H
175] 6.5(6.5) | 0 | 5(3) 2.6 3.9 1.3 1.3 HT30H
191 6.5(6.5|H | 8(2) 1 3.9 2.6 2.6 1.3
196 6.5(6.5) |80 | 4(2) 1 1| 39 2.6 2.6 1.3
550 62(6.2)| H | 4(2) 1 3.1 3.1 1.3 1.8 H T.40H
190 6.2(6.2)| H | 5(5) 1 3.6 2.6 3.6 A T2A200H
2715.9(5.9) | H | 42) 2.6 2.6 2.6 HT120H
10| 5.75.7) | B | 6(2) 1 1| 3.1 2.6 3.1
445761 H | 20 2.8 2.8 1.3 1.5
59| 5.7(5.7)| H [15(8) 1 2] 3.9 1.3 2.6 HT2A110A, 5136
164| 5.7(5.7)| A | 7(3) 3.1 26| 15| 1.5 HBEE1IA
135| 5.4(5.4) A | 3(2) 2| 3.1 2.3 1.8 13
6525280 |303) 1 1| 39 1.3 3.6 0.2
9152(5.2)|H | 6(5) 3.1 2.0 3.1
241 52(52)|H | 3(3) 0.5 3| 26 2.6 13 1.3 H T.95H
26| 52(52)|H | 5(4) 2.6 2.6 1.3 13 HT2A160H
30| 52(52)| B |10(7) 5.6 5.6 HBEE 1A, B TJERSOR
3215252 | A | 5(1) 2| 26 1.3 13| 2.6/ HT90H
37052(52)| A | 4(2) 26| 13| 1.3 2.0 0.5
49| 52(5.2)|B | 2(2) 2.6 26| 2.6 A TJE{f6 H
500 52(5.2)| A | 33) 1.3 1.3 13| 2.6/ HT183H, H T.80H
61152(52)|H |303) 1] 26 2.6 1.3 1.3 HT60H
7515252 |H | 303) 0.5 26| 2.6 1.3 1.3 HT2A60H
771 52(5.2)| B | 6(4) 2.6 2.6 1.3 1.3 A L/E#2 A
781 52(52)| A | 9(6) 26| 2.6 1.5 1.0
79]52(52)| A | 53) 2.6 2.6 2.6
88| 52(5.2) | H | 4(2) 2.6 2.6 1.3 1.3 HI.120H
99| 52(52)|H | 4Q2) 0.3 1| 26/ 13| 13 1.3 1.3
110] 5.2(52)|H | 8(2) 2.6 2.6 2.6
113 52(52)|H | 5(2) 2.6 2.6 1.0 1.5 ATI2A160H
114] 52(52) | | 2(2) 1 2.6 2.6 1.3 13
115 52(52) | B | 6(3) 1 2.6 2.6 2.6 HI.100H
126 52(5.2) | H | 5(4) 2.6 2.6 1.3 1.3 HT50H
128 52(5.2) | B | 5(2) 2.6 2.6 2.6 HT.100H
136| 52(5.2) | A | 3(2) 2| 5.6 5.6
139] 52(5.2)| B | 3(2) 2.6 26| 2.6 HBEZ1A, H LEH2H
160| 5.2(5.2)| A | 3(1) 2.6 2.6 1.3 1.3
16215.2(10.4) | Wi | 4(1) 5.6 5.6 A L/E{#H40R
163| 52(5.2)| B | 3(2) 1 26| 13] 1.3 13 1.3 HT.100H
177| 52(3.2) | A | 7(4) 26| 13] 1.3 1.3 1.3 HT40H
199] 52(5.2)| B | 6(2) 1 2.6 2.6 1.5 1.5 HBRE1AL HI200H
i) F2-1CF T,




F®2-5 Weliic & (7 2 R EEESIELT E48F DARIL.

Table 2-5 Farming families which cultivate more less 5 mu in Zuoshanzhuang.

JRE | e | B FEE F & ERAYE s -
Foo |FAER) | PR (GEN| BE | B |E | &R F \ERR| KU || HEE kL
5114.6(4.6)| B 1(0) 2| 26 2.0 13| 1.3 H TJE15H
9214.6(4.6)| B 8(2) 1| 26 2.0 2.6 A TE{E70 A
125 4.6(4.6) | 1(1) 2.6 2.0 2.6 A T/EE15A
133]4.6(4.6)| & 7(4) 2.6 2.0 2.6
1554.6(4.6)| A 2(0) 3] 05 1.3 13 2.0| H LJE{#20H
168 | 4.6(4.6) | A 4(1) 2.6 2.0 1.5 1.0 A LS5 A
178 4.6(4.6)| A 3(2) 2.6 1.5 1.3 1.3 HT40H
40 4.4(4.4)| B 7(5) 4.4 44 HT.2 A120H
3513.93.9)| B 3(2)| 0.5 1.8 2.0 0.7 0.7 HT20H
413.93.9)| & 2(2) 1| 26 1.3 0.5 0.7| 1.3|HI25H
7613.93.9)| @ 3(3) 20/ 1.0] 0.7 1.0 1.0 HIL5H
8713.93.9)| H 2(2) 2.6 1.3 1.3 1.3 HT150H
9413.93.9)| B 74)| 05 2.6 1.3 0.7 1.8 HT.100H
95(3.9(3.9)| | 53)| 0.5 2.6 1.3 1.3 1.3 HT90H
104/3.93.9)| & 7(3) 2.3 1.5 1.3 1.0 HBE1A, HT100H
11613.93.9) | A 42) 1 1| 2.6 1.3 1.3 1.3 HT.100H
131/3.93.9)| A& 5(2) 2.6 1.3 1.3 1.3 HT.200H
182/3.93.9)| & 5(3) 2.6 1.3 1.3 13| B2 A300H
4813.6(3.6)| @ 2(2) 2.0 1.5 1.5 0.5 HT.100H
62/3.6(3.6)| B 2(2) 2.6 2.0 0.5 HT20H
80/3.6(3.6) | { 4(4) 2.6 1.0 1.5 1.0
3413.13.1) | @ 5(3) 1.8 1.3 0.7 1.0 HTI0H
83(3.13.1)| & 6(3) 3.1 1.5 1.5 HT150H
2912.6(2.6) | H 7(4) 2.6 2.6 B E LA (BRET), HT100H
36(2.6(2.6)| B 43)| 1 2.6/ HI30H
4212.6(2.6)| B 3(2) 2.6 1.0 1.5 HT6H
43]2.6(2.6)| A 3(2) 2.6| HIL50H
6312.6(2.6)| @ 3(2) HT.I120H
662.6(2.6)| B 3(2) 1.5 1.0 1.5 HEBEE1A
701 2.6(2.6)| B 8(5) 1.3 1.3 1.3 HT3A200H
7112.6(2.6)| B 7(5) 1.0 1.5 1.0 HT50H
8912.6(2.6)| H 6(2) 2.6 | ZHEILAS07E, A T.50H
962.6(2.6) | | 7(3) 2.6 2.6
106 2.6(2.6)| & 4(2) 2.6 MBEE LA GEIER), BT90H, B T/EH#30A
165]2.6(2.6)| A& 6(3) 5/ 26 1.3 1.3 FEILAS05E, HT.100H
97/2.02.0)| H 5(2) 2.0 1.8 IR E 1A (&), HL100A
142(2.02.0)| & 66)] 1| 2| 2.0 2.0
67]1.8(1.8)| | 1(0) 1.8 0.7 1.0
101 L.7(1.7)| & 2(2) 1.5 0.7 0.7 HT.100H
102|1.7(1.7) | & 3(3) 1.5 #T323H
46/1.5(1.5)| @ 5(3) 2| 0.7 0.7| 0.7 HT80H
45/1.0(1.0)| @ 3(1) 2| 1.0 0.4
47/1.01.0)| B 2(1) 1.0 1.0 HT200H
8211.0(1.0)| & 1(1) 1.0 1.0 Gy
9311.0(1.0)| 2(0) 1.0 1.0 R
121 1.0(1.0)| & 10(4) 1.0 HT30H
137/1.0(1.0)| B 3(1) 1] 1.0 1.0 B
156/0.2(0.2)| A 4(1) 0.2 0.2 Z &, HT30H
i) F2-1CF T,
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Table 2-6 Families which borrowed draft animals in Zuoshanzhuang.

-3 R I F s DFRAH Bl By i =
FE (A7 ) G B %0 R
140 18.2(18.2)  |BkkE (20H) ot 6 (EFEEE145) &
152 17.4(17.4) |25 (60H) fofil BUR (E53F518075) & 234t
54 13.0(13.0)  |B&E (15H) fe il AR (JRFEFZSS555) &2
60 13.0(13.0) |4 (23H) ot T (EFTEE58E) &
170 13.0(13.0)  |5&% 30H) fefil R T169%5 & ATHA
188 13.0(13.0)  |B&FS (20H) i il o (BEEF1515) & &St
150 12.4(12.4)  |4(20H) fe il R (EFH) &
33 11.7(11.7) | BEE (9H) fefil Bz (EETH) & Ac#
39 11.711.7)  |BEE (6H) forfil BUR(E&R) & 2cH
57 11.711.7) | B&E 25H) Fafl bt (R FFB595) & aZHh
148 11.7(11.7)  |“#F@25H) fe il B (EFRHES1195) & AcHh
180 11.7(11.7) | B2 (60H) fefil Bl (BF K F1525) L 22Hh
130 10.7(10.7)  |%#5& (30H) fe il JLCERAE) & 33
38 10.5(10.5) | (18H) fe il ME (BFRE T & M
2 10.4(10.4) |BEFE (15H) ot o (ERE) &t
56 10.4(10.4)  |4=(19H) fofil o (BEEF16175) & &St
149 10.4(10.4)  |BiE (25H) fa 5L (EFEF 51485 & ASHA
169 10.4(10.4)  |B&FE (30H) o BRE 1105 L S
65 9.6(9.6) |BRE (4H) fafil FIEAE & ASH
151 9.109.1) |4U5H) Fafl 5L (EFEF 51885 ) & ASHA
161 9.19.1) |B&E (38H) fe il 5t (BEFFEBS565) I 19 & A
58 7.8(7.8) |B&E (23H) fefil L (BFFE 605 & 2ZHh
64 7.8(7.8) |4 (@®H) i il RN CELF) & Z3#
73 7.8(7.8) |BEE(3H) #e il FEHIT & AR
143 7.8(7.8) |4(10H) fefil L (EFE 1405 & A3
1 6.5(6.5) |4=(1H) fofil R EI8E & AT
55 6.2(6.2) |BEE(SH) Fe il AR (JRFFEH54%) & 23
59 57(5.7) |B&S (4H) fe il o6 (EFEEESTE) &3t
77 52(52) |BEE(6H) fefil BFEE355 365 &
40 44(4.4) |44B) Fafil I (EISAR) & A
35 3.93.9) |B&EQH) fe il B (BFEFTT5) &2
36 2.6(2.6) |BEEB(1H) fefil BUR (BFEZTT5) & a5

L) F2-11ZF T,
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Table 2-7 Families which rented draft animals in Zuoshanzhuang.

P A (T A ) | BREOBGERE) | Bl - B - i Ol ik
49 5.2(5.2) A4 i (1 H) fafil, 278 FHAMBUR L Y TR
160 5.2(5.2) iS5 H) fafin, 270 TN &0
30 5.2(5.2) A= i (F:3H) fafir, 6T TN CERB £ &Y
92 4.6(4.0) BikS (1H) #fi, 278 FEZR XY M
87 3.93.9) BikS (20 H) b, BRAEAT T REEFT19575 K 0 EM
182 3.93.9) 8BS (10H) fafil, 576 RFEFE 1705 X 0 M

) F2-12F T,

#®2-8 WILEICHTHREEER LI2F DEREH.

Table 2-8 Borrowing condition of draft animals in Zuoshanzhuang.

BZEL | ReEmE(rAmiE) | KB0oREGERY) | He- B mEE0R)] fii =

5 11.1(11.1) =(7H) Fafil T4 & 0 EHE

153 9.1(9.1) (5H) e il B PNUREY

146 8.0(8.0) B&is (5H) Hafi FEORF ONAE) L0 EH

3 7.8(7.8) FQ2H) e finl Wiz X0 [

4 7.8(7.8) B (48) Fa il oMK & 0 EHE T

22 7.8(7.8) B (5H) o fil PUR (EFE) L IEEHEH

23 7.8(7.8) 4 (6H) ot oMU & 0 EHE

90 7.8(7.8) B&is (8H) Hafil BFEEFE 1S X0 B5H % RS TEA
117 7.8(7.8) £ (150) o fil B (ESHIF) L 0 HepH:

132 7.8(7.8) eBERS (B%2H) #afE, 1.57T FPOMBUR K 0 4B | P sd JEpHE , ERE LV
134 7.8(7.8) BiEFS (81) i il A AR (& B - B %) X0 Mk H

154 7.8(7.8) B (10H) Fa i A (Eag) £ v SaE A

20 6.5(6.5) B (5H) Fa il Bk (5% 51955) X 0 HERHEH

98 6.5(6.5) F(6H) o fil BUR (E W) X e

166 6.5(6.5) bR (2H) e finl BRE18T5 L0 BIAI0H 9% R4 THE
44 5.7(5.7) BiFS (417) i il 5L (BEFRF176%) L 0 HEHEH

126 5.2(5.2) B&S (5H) o fil 2 L0 B1A108 B%5 D3 EFIC T
128 5.2(5.2) BERS (4R) e il F At L 0 B1A10H 9 RS A
139 5.2(5.2) -BRES (52 H) i il BURK (BEFEF19477) X 0 Mk A

162 5.2(5.2) A BEES (B1H) Hafi 5t 0 e

125 4.6(4.6) B (10H) e il RPN K 0 s

155 4.6(4.6) BRS (19H) o fil BUR (E2RH) X0 RHE

178 4.6(4.6) e (1H) e finl BEFFS15 L 1HM Y Mo I TEH
41 3.9(3.9) Bk 2H) i il O (RZFEE5575) L0 EEHEH

76 3.9(3.9) BaS (1R) o fil BEFFTT5 L0 1H RS oI TEH
34 3.1(3.1) B (4H) #& 1, 0.8 o (EFES69%5) L 0 &

165 2.6(2.6) BRI (6H) Hafi BFEETR6E L MEHE

42 2.6(2.6) BERS (1) Fafil FoZ X0 e

142 2.0(2.0) BERS (1H) e il bt k0 fEH

45 1.0(1.0) B&RS (1R) o fil BEFFS6H L0 EEHEH

47 1.0(1.0) BRE (2H) e finl RF K56 L0 HEEHE

93 1.0(1.0) BiFS (17) i il &M S~

) F2-1ZRF C,
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A Report on Honorific Phrases in Japanese Language Textbooks at

Elementary Schools during the Japanese Occupation of the
Korean Peninsula (1910 - 1945)

Seishi IKEDA!"

Abstract

During Japan’s occupation of the Korean Peninsula, the various Governor-Generals gave
instructions to make the local school children learn honorific Japanese language phrases at elementary
schools. The local children used Japanese language textbooks. A very limited number of, but helpful for
governing, honorific phrases in the textbooks were learned for four years at elementary schools during
the thirty-five years of Japan’s rule. The honorific phrases were necessary at every aspect of their lives
such as when talking to parents, classmates, and teachers. The relevant Japanese Educational
Department published the elementary school textbooks in the Japanese language. What they aimed at
was to make the school children behave politely and obediently in Japanese to their elders as well as the
Japanese rulers. Moreover, they were expected to be respectful not only to their elders but also to their
classmates or even people younger than them.

As the international situation became more tense and conflict broke out between Japan and China
(as well as other powers), the importance of the Korean Peninsula as the supply base for Japanese
military materials and manpower became more apparent. The escalation in tensions also caused the
Japanese rulers to deprioritize education by reducing government spending and granting less attention to
the teaching of honorific Japanese. The number of Japanese language lessons (including honorific
Japanese lessons) was reduced. By doing this, the initial objective of teaching honorific phrases to local
school children was sidelined. The opportunity to comprehensively teach respect to others including all
people, young and old, men and women, was arguably lost.
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Fig. 1 Honorific phrases frequencies in the textbooks of Japanese language at elementary schools in the Meiji era.
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Fig. 2 Modest phrases frequencies in the textbooks of Japanese language at elementary schools in the Meiji era.
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Fig. 3 Honorific phrases frequencies in the textbooks of Japanese language at elementary schools under Japan’s

rule in the Korean Peninsula.
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Fig. 4 Modest phrases frequencies in the textbooks of Japanese language at elementary schools under Japan'’s rule

in the Korean Peninsula.
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A Report on Research Visits to Villages in Central China (I)
- Hunan Province, October 2018 and October 2019 -

Tatsuya KOIZUMI', Jingjing ZHANG?, Pingjiang HU? and Hiroshi TANAKA3

Abstract

This paper is a report on visits to a number of villages in Hunan Province, the People’s Republic of
China in October 2018 and October 2019. In collaboration with the Institute for China Rural Studies at
the Central China Normal University, several interviews of elderly residents living in these villages were
conducted. Given that only a small amount of the post-1949 first-hand resources on rural China are
freely available to foreigners at least for the time being, oral information regarding the villager’s daily
lives are of great value to academics trying to sketch a picture of modern Chinese history.

Key Words: central China, family history, Hunan, personal history, village
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Erratum: A New Species of the Genus Detonella (Crustacea: Isopoda:
Detonidae) from Rishiri Island, Hokkaido, the Sea of Japan

Noboru NUNOMURA"
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Accepted 28 October 2019

The new Japanese name for Detonella oblata n. sp. "Hirata-hama-warajimushi’ proposed on line 6 of page 2 should be

corrected ‘Hirata-hamabe-warajimushi’.

"Noto Marine Laboratory, Division of Marine Environmental Studies, Department of Environmental Research, Institute of Nature
and Environmental Technology, Kanazawa University, 4-1 Mu, Ogi, Noto-cho, 927-0553 Japan
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