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Meteorological estimation of high mountain and plateau on the days of climbing mountains at Mt.

Bessan on 6-7 and at Mt. Tsurugigozen on 11-12 in September 2018
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Taichi MAKI (Prof. Emeritus of Kyushu University, Member of Science Council of
Japan and Research Faculty of Agriculture, Hokkaido University)
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Possibility of Solar/\Wind-hybrid Pumping System in Wadi Agriculture in Djibouti
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CRHURU SR IR BE R0, R R), R R H R
Kiyoshi Tajima™, Airu Sato™*, Masataka Jitsuno™***, Shinji Suzuki*®, Sawahiko Shimada™, Fumio Watanabe™
(*Department of Bioproduction and Environmental Engineering, Faculty of Regional Environment Science,
Tokyo University of Agriculture, **Obayashi Road Corporation,
4 Teacher-training Course, Tokyo University of Agriculture)
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Optimization of Irrigation Depth considering the Cost for Water under a Saline Condition

ORREIEIT (UK TE), KPUH L (E B R KPE W28 > 2 —), Hassan M. Abd El Baki(JSHUK ),
Toderich, K.(JHHUK )
Fujimaki (Tottori University), H., Junya, O. (JIRCAS), Abd El Baki (TU), H. M. , Toderich, K.(TU)

Introduction

We have presented a new scheme, “optimized irrigation”, in which irrigation depth is determined such
that net income considering the price of water and weather forecasts during each interval is maximized
using WASH_1D/2D which are numerical simulation models of water flow and solute transport in soils and
crop growth. To evaluate whether the optimized irrigation is also able to restrict salinity stress and avoid
salinization without any intentional leaching, we carried out an irrigation experiment.
Materials and methods

Mung bean was grown in a greenhouse in Arid Land Research Center, Tottori University, using a
drip irrigation system whose emitter distance was 20 cm and lateral spacing was 60 cm. On April 21,
seeds were sown below each emitter after leaching with more than 200 mm. Three treatments were
established: 1) irrigated with fresh water using an automated irrigation system using two soil moisture
probes installed below 10 cm (F), 2) same as above but irrigation water contained NaCl at 2 g/L. and
leaching was carried out once in maturity stage (C), 3) irrigation depth was determined with the
scheme and 2 g/I. NaCl solution was used for irrigation water (O).
Each treatment had three replicates. After May 21, irrigation using the saline water started for
treatments C and O. To evaluate if WASH_2D can predict water flow and solute movement under
such a condition, soil moisture and salinity sensors, ARP WD3-WET-5Y, were installed at the depth of
10 and 40 cm below emitter. The same amount of liquid fertilizer was applied to each treatment at a
constant daily rate.

Results and Discussion 10

Time evolution of cumulative 160 g
irrigation is show in Fig.1. Treatment F 140 e
received the largest amount owing to the 20 000 = = /-’

largest transpiration rate without any
stresses. Treatment O received the
larger amount than treatment C to
avoid severe salinity stress. Leaching
for treatment C was carried out so that
totally applied amount be nearly the
same as that of treatment O. Figure 2

Cumulative irrigation (mm)

compares net income under producer 4121 5/1 511 521 531 610 620  6/30
price of 0.9 $/kg, saline water price of
0.1 $/m? and fixed miscellaneous Fig.1 Comparison of cumulative irrigation

costs at 50 $/ha. Treatment F gained
the highest gross income owing to the 600
largest yield (0.49 t/ha). Treatment C cost for water

gained the lowest income and yield 500 misc. costs
probably owing to delayed leaching. If § 400 net income
we set a 1.3 times high water price for =
the fresh water, net income of S 300
treatment O was nearly the same as E
that of treatment F. £ 200
Q
£
100
0
F C @]

Fig.2 Comparison of net income


shima123
長方形


O-04

Optimization of Cultivated Area in a Water Harvesting System
with Plastic Sheet and Tank
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Keywords: Supplemental irrigation, automated irrigation, drip irrigation, drought, peanuts

1. Introduction

Rainfed agriculture in the semi-arid tropics is a fragile and risk-prone ecosystem due to high spatial and
temporal variability of rainfall. Rainfall is concentrated in a short rainy season (approximately 3 to 5 months),
with few intensive rainfall events that are unreliable in temporal distribution that is manifested by high
deviations from the mean rainfall [Wani et al.2011]. In rain-fed agriculture in semi-arid regions,
supplemental irrigation may stabilize crop production by mitigating drought stress. In hilly sites having poor
access to canal or ground water, water harvesting would be viable option. In sandy field having high intake
rate and low available water, the combined use of plastic sheet and tank may enhance collectivity and
effective use of collected water.

However, methodology of how to determine cultivated area has yet to be established. The purpose of this
study was to present a methodology to determine cultivated area under combined use of plastic sheet and
tank.

This study presents results from a selected experiment hilly site in Arid Lands Research Centre, Tottori
University sand dune field, in a water harvesting bank for supplemental irrigation of rainfed cultivation. This
experiment was conducted in simulation of rainfed agriculture in dry sub-humid/ dryland conditions.

2. Materials and Methods

2.1Study area and experimental set up
Three water harvesting systems having the same area of plastic sheet and tank capacity of 300 L, were used
to automatically irrigate three treatments
having different cultivated areas, 10.5

§ Catchment area (plastic sheet)
Hilly

mz_(A), 21 m2_(B), and 315 m2_(C), Location

— ‘ ~ Storage (tank)
corresponding ratio of catchment to / ! ;‘J 3 ‘ H
cultivated area (CCR) were 1.20, 0.60 and — V’?/ R ' :

0.40, respectively through a drip irrigation ( Pipe e
system. The polyethylene tank was located at e
a place lower than the lower edge of the 07m

plastic sheet. Gutter was attached to the «—

lower edge of the plastic sheet and water
delivered to the tank and down to the
cultivated area through pipe by gravity. The
amount of harvested or irrigated water in
each treatment was evaluated using water B A c 5 A
lever sensors. Two soil tensiometers were
installed for each treatment at a depth of 10
cm from 5 June to 2 September 2021 and at a depth of 20 cm from 2 September to 26 November beneath
the emitter. Irrigation was made when the

average suction value was above 50 cm by

automatically opening solenoid valves using CR300 datalogger.

S5m

Cultivated area

Figure 1: Experimental design

2.2 Cultivation

Peanut were sowed on 1% June 2021 along drip tubes with a crop/emitter and lateral spacings of 20 cm and
70 cm, respectively. A N-P-K fertilizer of 8-8-8 in solid form was applied to all the treatments on 14 June
while Dolomite fertilizer (Ca?* and Mg*) was applied on 18 June. A N-P-K fertilizer in liquid form was
applied at the 36 and 70 days after sowing to all treatments with a concentration of 1 g/L. First and second
growth surveys were conducted on 21 August and 7 October, respectively. Harvest was done on 26
November.



3. Results & Discussion
Cumulative depths of irrigation for
treatment A, B, and C were 179, 107, A
and 85 mm, respectively, while
cumulative inflow depths were 209,
119, and 90 mm, respectively.
Treatment A had the largest yield per
area 735 kg/ha compared to other
treatments B (536 kg/ha) and C (149
kg/ha), while B had the largest total

yield of 113 Kkg. Cumulative 200 1= o n
irrigation  was combined  with C

effective rainfall of 181 mm to obtain
total water supply. Water use
efficiency for treatments A, B and C _
were  0.00029, 0.00022 and Total applied water (mm)
0.00007g/L, respectively. As shown in Figure 2: Totally applied water versus yield levels for each
Figure 2, yield increased linearly with treatment.

total water supply beyond a threshold,
implying that rainfall alone is not enough,
and supplemental irrigation is quite - .
effective to enhance water productivity.
Optimum CCR was then obtained by
fitting relationship between CCR and total
yield (kg) with the gaussian or parabolic
function, as shown in Figure 3. Both 1.0 |-
fitting gave around 0.84. Considering
cultivation cost, which is nearly
proportional  to  cultivation  area, 05
economically optimum CCR would be
smaller than the value.

800 ' | ! | ! |

600 |- —

kg hal)

2400 -

Yield

0 1 ] L ] L ] L
0 100 200 300 400

20 T | T |

15 F -

(kg)

Yield

@ measured
| —— vy =-49(x-084)°+14
y = 1.7exp(-(x-0.85)%/0.16)

4. Conclusion 0.0 0.5 10 15
The results of this experiment show the
use of rainwater harvesting for
supplemental irrigation  increases  water  Figure 3: Relationship between CCR and yield under a
productivity and by examining three largely storage capacity of 24mm.

different CCR under various combinations of soil, climate, and crop, we may find the optimum CCR for
each condition..

Ratio of catchment to cultivated area X(CCR)
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Introduction

One of the ways to increase water productivity in agriculture sector is using proper crop cultivars
and modern irrigation systems. It is vital to increase crop production with less irrigation water to
supply enough food for the current and future population, particularly in arid and semi-arid
regions (Gany et al., 2019). Therefore, various on-farm water managements (e.g., irrigation
scheduling and drip irrigation) and different crop cultivars have been introduced in order to reduce
water consumption and increase crop yield and water productivity (Mirzaee et al., 2021; Wang et
al., 2021). A few limited studies have been conducted to compare different maize cultivars under
different irrigation systems. In this study, the crop yield of three different maize cultivars in term
of majority group were evaluated under surface and subsurface drip irrigation (DI and SDI,
respectively) in a semi-arid region.

Materials and methods

The field experiments were conducted at the experimental field at the College of Agriculture and
Natural Resources, University of Tehran, Karaj, Iran. The local climate is classified as semi-arid
with an average annual rainfall of 251 mm, an average annual temperature of 14.1°C and an
elevation of 1,296 m. Experiments were carried out during the end spring and summer of 2017,
when there was no effective rainfall. Irrigation water was supplied from groundwater (well). Soil
texture was clay loam and the electrical conductivity of irrigation water was 0.7 dS/m. In this
study, three maize cultivars with different majority groups were chosen including KSC704 (late),
KSC600 (intermediate-late) and KSC400 (early-intermediate). The split-plot design was
implemented based on randomized complete blocks with three replications. The planting date of all
cultivars was the same (13 June 2017). Planting density was 74500 plants/ha. Irrigation was
applied according to the daily needs of the plant during the growing season by the FAO 56
guidelines (Allen et. al., 1998). Daily meteorological data required for calculating crop
evapotranspiration were taken from the meteorological station located at the experimental field
during the growing season. Irrigation interval and lateral pipe spacing were 3 days and 75 cm for
both irrigation systems, respectively. The SDI emitters were installed 25 cm below the soil surface.
The distance between the drippers on the pipe was 30 cm. All practices required for maize growth
such as fertilizer application and pest and weed control were performed. Water use and forage (wet
matter), biomass (dry matter), and grain yield of each cultivar were measured. To measure the
yield of dry matter (biomass), plant samples were dried for 72 hours at 70° Celsius. The grain
weight was measured at 14% moisture.

Results and Discussion

Early cultivar consumed less water than late cultivars due to the length of its growth period
(Figure 1). Water consumption of the maize cultivars under full irrigation was varied between
5330 and 6280 ms3/ha for biomass production and between 6350 and 6710 m3/ha for grain
production. The KSC600 and KSC400 cultivars had the greatest and lowest values of irrigation
volume for forage (and grain) production due to their longer and shorter growth period,

1

8



respectively. Table 1 presents the values of crop production for all cultivars under both irrigation
systems. The results indicated that SDI resulted in greater grain yields than DI. The highest value
of biomass production was observed for KSC600 (26.9 ton/ha). The KSC400 and KSC600 cultivars
produced the lowest values of biomass and grain in both irrigation systems, respectively. KSC704
with SDI resulted in the highest grain production (15.9 ton/ha).

8000 Biomass M Grain

s &

Irrigation volume (m3/ha)
[]
8
[=]

KSC704 KSC600 KSC400

Maize cultivar

Figure 1. Average irrigation volume of different maize cultivars for biomass and grain production.

Table 1. Comparison of surface and subsurface drip irrigation systems in terms of forage, biomass
and grain production.

Irrigation system . Forage Biomass Grain
j Y Cultivar (t/hag; (t/ha) (t/ha)
DI KSC704 56.7 20.7 13.2
KSC600 43.8 22.2 6.6

KSC400 51.1 17.9 14.1

SDI KSC704 56.6 19.5 15.9
KSC600 62.8 26.9 8.4

KSC400 46.3 16.2 14.8

Conclusions

As a conclusion, the type of maize cultivar had a significant effect on yield and water use in both
irrigation systems. According to the results, water application under subsurface drip irrigation
could be decreased because of its less evaporation loss as compared to surface drip irrigation
system. It is also suggested comparing different maize cultivars under different stresses (such as
drought, salinity and nutrient) and different conditions (e.g., soil, climate and irrigation system).
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573/ LT VEEDBFMRULEMNIEERX FLAFHTIZETS
T hba—COPREFTICRIETEE
Effects of seed coating with 5-Aminolevulinic acid on seedling growth under salinity stress

1n maize

OEHER V- /INLAERR 2 - FHIER V - /MEBT D - AP thEY - IBDEKRER Y - AHFHY
D) RREFXFEREZXMARFR. 2) LBEXRZRER. 3) 247 77— v/ Uk att
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573/ L) UE (LT, ALA) OLENEMEDETICRIFTEZEL. ChETHRLGEDICE
WTHENTHON TS, EFEXANLRAEETTO ALA ONEEHEL =R L H DA, HhLEfZEh
MIFHE L2 BENZ K HTEORZICOVTIEHFE YRBNTHOATULVEL, 22 T, AHBRTIE.
IEEAMLATTALA Z0EBLEBOBEOREZIZONT, KYHEALTEMEETSILZ2BMNET S,
THE. ALA DWESEE L TEIERRANS . BYPEADORIRARLS SRLEM T, ERIHD
HUERETHLHH. EBYUERNICRIRSALZVELZ L, T TESEOKRTIE. ALA DFAMEELS
HBELEEEME LTEFHRICEKYLEZITL. TOBROENERDOEBICRIFTEZEZAET L=,

(& FE)

WEHEYIE, T ra—2FBW =, TURI—UDOEFIE, ALAZHMKRLI-E, WELZE3: 20
BETRELEBRICEEL RSN, 48, IXTORBOLIZIE 1%DRET NaCl ZiHmML
fzo HEHARIE, 20213 A 11 BN5 3 A 31 BHETHD 21 HEITH -1z, ALA DEFADMKIE.
15 gha! (ALA15 K) &1 150 gha! (ALA150 X) DEETITL., ALA ZHKRLENERERX $
BRFf-, BIEHARSIE, B, FEH. 18, SPAD ORIE #RBEMIZITof-. E£1-. BOFKEZDOIT
. BREOTIVVILEERFY 2 LTERE LT,

3 A 31 BIZIRTOEMHEREZIREMY . thEHEEBFAEICNZ CERBCEMELEDRAEFTT
Sfz, HITFERE. RFvF—LETREZLETF. A¥v VEGEZEEZ L. EEEHY 7 b WinRHIZO TR
DRMEIE. B BERZAE L1z, WinRHIZO TOEMBFICIE BOKESZE 0.5mm FYXKEVWEDE,
0.5mm UTFICHITTHHLTEY .. TATNEFROEFLINSHKLET HIR (0.5mm &YKELY)
LR (0.5mm UTF) ZEELTLND, HiTEHIEZTOREFEL. EMEFATE L1,

(HERLER)

KRBT EHOERTIL. ETORBTERIZDONT, ALA DUBIZLBEBEDEWVEIR ShEH,
oz, L DIEYIE. BFICEAON-ENNARE SKREEFZTERT LMY T 510, LEBIZXEHMR
RHFYRLSAGEM>IEEZIBND,

BHER 21 BEICIREMYAERZITL. TOBRZR1ICRLE, 1 EHOREBEEBICOLTE, 4
BIZKSEVANRGNGM oA, SR Lt (shoot/root tb) & ALA1S R CEMERX ELERXRTHEIZKRE
{HEot=,

REMYZDORICOVWTEHMAREEZTL. BB OVWTR 2 TR LTz, #BIEHE 0.5mm UTOK
SOBRHMIE. BUERXT ALAIS0 R&EY B HFEIZELHozH 0.5mm &Y RKUVBEDRBITIENRS
Nl otz, TDH. BIRBOEMIE., MBEDOEMIERT L DEEALND, RIZ, RBREIZDOW

10



TKR 3 ITRLTz, BREMR. BRE. KSTLOREHIC, BNERT ALAIS0 R&EYAEICEML.
ALA OERIZK YIRRABUVSERNSR SNz, HRERIC, BOKRERICTOVWTE 4 ITRLFz. REHE
(. BMREE. KSTLORERERIC, BUERXRTALARER LY 3 REC LT, LEDFHERM S,
BUEX CHROREENFRICKECLY ., HICHBDOBMARESEEL TS EEZ SN,

HHOIRIE, A FLRICEETHEIFLUEERL, MBROFELEZREIT ZEAMONTINS, SE
DHEBTH BEA FLRICKYELEX TIHHBROERMEESN-EEZ 5N DHH, ALA LEFR
FLREENT D2HRNHY . ALARER(CEVWTHBDBRIGERNMIGIESh-EEZ N5, IRE
HRYSEROD SR EABMERT/NEA--l &b, BUER THROERMNMEEESNI-C LISERY
RSN, —AT, HEHMOABRFRERB TEVNRONGEN 27z, DI EF, BALDE
KABRNENAVEXE TR THASZEEZRLTNS, LEA-T, LLEVVEED ALA ERT, 1R
BEOEZVELERX & RBOEBKFBID TONE WD T EE ALA RERDIBD AL, EKZWINZN
ENRBWEERD,

Table 1. Shoot and root growth variables of maize seedlings at 20 days after sowing as affected by

different concentration of 5-ALA treatments.

ALA application rate Plant height Stem diameter Leaf number Dry wt (mg plant‘1) Shoot:Root

(g ha‘1) (cm) (mm) per plant Shoot Roots ratio (wt/wt)
0 37.3 5.38 3.7 188 19.6 14.2 b*
15 38.8 5.28 3.7 195 15.9 178 a

150 37.0 5.11 3.6 183 15.6 16.7 ab

#Means in a column followed by the same lowercase and uppercase letter are not significantly different at P < 0.05 and < 0.10,
respectively (Fisher's protected LSD test).

Table 2. Lateral root number of maize seedlings Table 3. Root length of maize seedlings at 20

at 20 days after sowing as affected by different days after sowing as affected by different

concentration of 5-ALA treatments. concentration of 5-ALA treatments.
ALA application rate Root number per plant ALA application rate Root length (cm)
—1
(g ha™) Total >05mm = 05mm (g ha™" Total >05mm =< 0.5mm
0 338.2a 8.6 3296 a 0 1729.6 A 510.2a 12194 A
15 251.8 ab 9.8 242.0 ab 15 1156.8 AB 3254 b 831.4 AB
150 166.0 b 8.8 157.2 b 150 1033.9 B 355.5 ab 678.3 B
ALateral roots were sorted in two diameter classes: roots more than 0.5 mm and less __ateral roots were sorted in two diameter classes: roots more than 0.5 mm and less
than 0.5 mm in diameter generally represent primary and seminal, and lateral roots, than 0.5 mm in diameter generally represent primary and seminal, and lateral roots,
respectively. respectively.
PMeans in a column followed by the same lowercase letter are not significantly PMeans in a column followed by the same lowercase and uppercase letter are not
different at P < 0.05 (Fisher's protected LSD test). significantly different at P < 0.05 and < 0.10, respectively (Fisher's protected LSD

test).

Table 4. Root surface area of maize seedlings
at 20 days after sowing as affected by different

concentration of 5-ALA treatments.

ALA application rate Root surface area (cm? plant™)
(g ha™ Total >0.5mm = 0.5mm
0 257.9 A 159.7 A 98.1a
15 169.5 B 105.7 B 63.8 ab
150 1574 B 106.2 B 51.1b

®Lateral roots were sorted in two diameter classes: roots more than 0.5 mm and less
than 0.5 mm in diameter generally represent primary and seminal, and lateral roots,
respectively.

Means in a column followed by the same lowercase and uppercase letter are not
significantly differentat P < 0.05 and < 0.10, respectively (Fisher's protected LSD
test).
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LiXT®HIZ

2011 4= 3 A 11 HIZHA Lo HEARESRIC L 0 b « HgrE T - Balnss | & = Sd, BEEZER,
NI, 3 LUVEREA 7 TITHRBPE DA BT, KFEFEICH L2 6 JRDHK) 24,000 ~27 % —
D THPBEEZZT (NEIF. 2011 4) & ITEREPHEREAD 64% % 5Tz,

HAVDE 2 (JAALS) #2584 (CADAL) Tld., ZiuEk Thio T & - - om B Ll T
s DIEE B2 ek 2 EER OSSR ISl S D _R&E L DOEZ DT, WO ANER 2L
L= 10 RN » TESEIRIRICR Y A TE -, ARETIE., ZhETOFEIZIEYIRY 1)
CADAL, JAALS (2 X2 ROERILATIEH), BLO2) YT XA 4~ AAEFED - OIZHHEREE %2
FIRHT BIEEN AR L2,

2. CADAL, JAALS I X 2i58E)
2.1 2011-2012 FFEOFIRGHE « VR T T L

2011 FEITFETHE TH HARE S HIEE ORI & 18 8L YOI o Bt 3O 2t mTRE ) & BURC CRAfE L,
NPO, [ENZAFFEATC BRSO TEE DIE U 7= Bl 22 B Ok i A e W A2 I8tk L7e, $£720
2012 I TR HARKER O OEBL & TEHEE ~OR:  IREOHEIN 2 - 7 AE T COEFHES) &8
L7cv VRO T b E BRSPS 2 RS T ORI L. HEIRIC X D3 E 2 % T 7o B Co BB O A
IEE T DR & LT,

2.2 2014-2015 FORRFEL PRI L A7 1 7T 255 i & ERA~DOEHRAR

TR F SRR L S DO AR 252 T, BRI B EENT CEER /K & s n T sk oo [aliE & R BE 32 328
ATREMERAE 2 FEHE U 72, AT ClIEHE HERA R 72 & ONTHHEEER C D /31 A~ A A pERBR (3.
(2B D 2 5 ER AT - 72,

ETIR R R SR BER N SENE U 770 T 344 TR FT O M H A & JLI U 7= T OFE S MR D 2km
DN EHIC 5em UL EDIE S OHEREE S /7 5i07-(Kanno, 2015), HERHER HI3BREZ IR CR RS
SN, b 5 —ODHET & D HMELL T Ofif-0 72 DI HERE + O BRI 337 S - (A1 D>, 2015),
IR O g ZHERE TICHENECoAM T~ TR IRE LB 2 80% Lo, Tl it 1 R ch +
NAET L7222 En, BHRHERE HIT R NCHARETH D Z LR EnT,

A CTIE DA 2 i E RS HIBIRICIAD 572012 3 BT Ry D AL BEiHE % 2014~
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3. BHEBGEMEZRIA L7 BAEY TR oM I~ RERE

3.1 FRBRIES & BRI
BT RBRES 2 2 I AT(CARE NT, AH)RBE

Table 1. Comparison between sites NT and AH.

L7z, ¥4 F NT Tl 2.2 REEO BRSSO Site NT AH
_pm ~ < ey Trial Period April 28, 2015- June 1, 2017-
% £ LT, 2015~2017 fREETO 3 AR September 13, 2017  January 20, 2021
= — ~ ~ =
&7 DA b AH T 2017~2020 4 Former land use Factory yard Private house

D 4 FRFRR AT 72, =/ XY FF(KKD,

) Area (m?) 612 166
HB471 %), A/ =Y T F(SEN Aff), 723 Planted species Salix pet-susu Salix pet-susu
a2 (FEXM R0 5 A hoRGAED  (clone) (KKD, HB4T71) (KKD)

TR LTz, WThot A FHEHETH-

S. Sachalinensis

S. Pseudolinearis

(SEN) (FXM)
T7o FTHCIC 1 WLBEX 4~6 B THEHAZHLAT S S. Pseudolinearis
ZECEMLE, MiE LR, o2 e §zw o
N—— A . anted numbers
1 [EE L7z, aBREE TR T X C ok %z .
Treatment Mulching Arbuscular

HeRmE LTI L, SAPEX 4~6 {E{R 2
Uz RiE LT,

mycorrhizal fungi,
Biochar

3.2 fER L HE

P4 F NT Tidk. FXM. KKD, HB471. 3L SEN OBIARINEIZZFNZFN 19.1, 144, 8.9, BLW
5.0t D.W. hal1y1iZ#E L. ¥ b AH TiZ KKD B L O FXM O EIFZ N1 10.7 B L 1089.0t D.W. ha!
y 1 Th-oTlz, Wi A b KKD [3VE OICIER HEICB W T H ~ VT 7 EOFEE I OR@Ebic L v . H
R LT =2 0R LT FARE O H 42 5~15t C haly1 & [AFEE DI EEZSL Z LN TE -,
4. &0

HHAKERNS 10 FROTEEZ N Lz, BHREESOY U RY 7 A% U T, HEOLESEE
IREE HEEOTE I OWT, HIBHREBF & ORI CTIERARHAIT) Z N TE e, 29 LiEEhis, H
WD Nx DEBARIZ S DN o T2 B2 T D, RSO A #e G FIHO—8RE LT, BAEY
FXE WG A M L, A A~ AEEE AR, L <ICmY ) 2 XY FFEKD ZFIE, AE
THETHS THO A A~ ADWEREL 7 V7752 LD, ZOREORENT, BRI RED -
RN RIAT 27200 O—2 L 720155, 5%IE. SRIORBRCHEIMAE, S5 505Y L
B IERFFECIE BN G 2> LT E 720y,

E i35

AIEE) « HEOFHTICHTZ 0 . BRHOFRML W22 BRI « TG - SRR, MR
HAAHY W=D RS2 o KEFIEZK - @B ENK - FRRE K « miseflk, #REEH
RN W SHIRER ST 7/ ATRREGEI, BT 2 Y Wl —a 7 ¢ AR
Bk SAHERIRIC Z 0% 42 B0 UG U %34 AIRE) - JHA O— 0 IR EHE B SRR L4 7
5N JSPS B (20K06349) DNk &5 1T TirbhE L,

5| FH3CHR

Kanno, H. (2018): Impact of the 2011 Tohoku-oki earthquake tsunami on cultivated soil in Miyagi
Prefecture, Northeastern Japan: An overview, Advances in Natural and Technological Hazards
Research, 47, 341-354.

AT « FEIRIED - BRI HEEED O HOER JOTEREEEINIC BT DAL,
5 26 [HIZAIT R (25 JAFRLERR)MHE 54, 15-16.
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—HERE Y IIVEBRRZ FEBEOEFI, S

The problems of water access and responses of sedentary pastoralists under environmental and social changes:
a case study of Sonid Left Banner, Inner Mongolia, China

U= b (TERFRFA)
Unibat (Chiba University)

1. FRERTEE BHY

HHENE L TV Tk 1980 40 B HHIO SEEMRAL & 2T & B 72 9 BB AR K- T, 4
SRITEE LTV D, BEROEE(bE, LH5EEE (Humphrey and Sneath 1999), kb0l
NEHEAfA R Ok (L 2018) 2l S ESERMEEASIEEZ LTWD, 20 Th, AfETED
BT 2 DITEFIC L HZFEEHKD AFRETH 5,

BERITEFAIZE D HF~DOT 7 & AN IR S & N1 23 Ue, B RIZ & > THRIEAE
TERAKE LTRETTIERL, FZEOHAAKEE LTRMERWNEDTH D, HIT ORI 04
I & 2 FHE T BB KA #H A TR T b7ewy, T, - FEHRKEDOJDCFEEERIRO E
AR CBRPBIEIN TN D, TIEOBFELEINT 57220 C, H FARMOIRTFAEE TV D,

AWFFED BHNIHT~OT 7 & ANFEEZ2 R OFRIE | BBELORER L OVKAFOFEE & 2O/
BRZEH LT D,

1217°% 113.08°%
] 3 T -

113.99°% 11490°%

5||£oé [Eh44

Yorrer

j\
i g

113.08°%

113.99°% 11490°%

!
11217°5
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o - g - - o
T T T T T T 1
1990 1995 2000 2005 2010 2015 2020
Year
1 A= FEBED ARBTEH & F20 2 Rk &, KUE. NDVI OZ1k
2. FAEEx

FHE LTERY EF 503 ENZEEBIEX (LT, WE L) VU Il A= R (&) ALl
<RV NET T UL T THD (K1), VI 7L s HF v iKERS D7 L, 016 b IEE

HiCH 5, FIFHATREZBHTET 4 2, FEHFEUL 22 Hodh 2, YEHT 22 Fih 20 Lo /KE 2L 55
WIRFIHAEETH 2 b DD, AEDOMAICHETDIZ 2 DA TH 5, FFHMKEIT 188mm TH D,
7T VLIV - ITF v DRI 41,466.7 ~ 7 £ —)v (62 7 2000 iiX). HEREUL 98 F. ADIE 415 A

TH3 (2021 4F), FRAEINETH 3,

2.1 BREREOE/L

2 1%, AR T DEREYROKE, AR E NDVI @2/ TH D TH D, 1990 £025 2019
AR TR KRBT & 4T NDVIE b AMEA IS 5, L L, AFRPESREIT ER LT 5,
2.2 HEXEREDEAL

W ROEFLITEHONEUC L - TRER L 2r o7, 97, 1984 FEIZHF v O LA FRE . 15~
18 [Xij & HAH 2 KEIZHEI S 47z, 1996 FETTE = R 52 RITMRAR S 4L, BE RIXZ OF 6508
SN TN TESEZ BT D L0185, Ko THFA~DT 78 A TEX W NA U,
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K3 AZRDOEFEMEIFFOME
SHHZHF 72 itk s « AROFEHN O

A F1E 2021 4 3 H OFRAERFS T, KIEMEEEZIT- T 24 Fllhe o7,

AFREDCH DI T EHTT AL, A2, A3, AA D45 Bl, B2, B3, B4, B D5 THS (K
3)o I AL, A2, ASVIFTE N T ¥ DA I T, T A4 1T0NDO T F v OFLHNZ B 27 Th 5,
EHF AL X 2018 4EICHEYE L7z, ¥ A2 & A3 OAKEIT L <, HERAEFSOMMAKL LTI
N5,

I DRDKENFERNE SO TV DR Bs T, EFAKEFERIHEHEIN TN D,
T Bl, B2, B4 13/KEN L 20z, FEME L TOMER S TWS, 7 B3 O/KE I Bl,
B2, B4 LV BV, RITVEEHOHRDMEHTH 5,
4B

EERER TR, A FIIKEATTZOAGERIEEICZ KT N EERANEAEL TN D Z L EARAT~DA
HITEXEL 2> TND I ERHLNI ST,

Z DJFK A FSRAIEREE & HESHIBREE IS T B 5, 2003 4EE TIXFEZB OBENC X » THRHTREZ & 51
KETHZENTE TN, LavL, 2003 40 BHHIOMAE K S, FEOBENC L HKNRTE 7 <
705, EOTH, NJIHRERIC X5 KOMBEENEIN L, F72, 2018 I A Zb—FiIIZdh D
EHF AL HEBIC LV &2 LiEICH AT £ TIATT RITIZ T RN 2 Ll o7z, KERFET
b5 NT v RS H 2 L TEREBAR ST Z ENTE, S50, KUERR AL 57K
DL B T Ko TFR & BB RIEIZ - T\ D, Ll AHEIROREIIEHOBINTH 5,

5.5 FASCER

Humphrey, Caroline and David Sneath(1999) The End of Nomadism?. Duke University Press.
IWEFFT (2018) TEET L INMEROBIE—RNGROMA ) FERA S - MRS - B — - 2
BBE [y INVEFARER S v N U — 7 OREE L A R AR, 353-393,
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Income improvement of farmers by growing dried persimmons in Uzbekistan

O)IERF EEETRT) - Elbek TOGAYMURODOV (% 247 v MEERZY~ LT v FEE) -
Dilshod Murodillo ogli KUVONDIKOV (7 A3 R & o JEFIE E3EA)

Yoshiko KAWABATA (Tokyo University of Agriculture and Technology) , Elbek TOGAY MURODOV (Samarkand
Branch, Tashkent State Agrarian University), Dilshod Murodillo ogli KUVONDIKQOV (Ministry of Agriculture,
Republic of Uzbekistan)

1. 1Itoic
U ANF 2L AAFNEO NAIE, £ 3,250 TAT, 20T L5 eo>THY, BHHEANDOHEMNE
LV, BT 0 ARE2Z O FEEARRFEHMAIE D 15T, GDP 123 2 P O =T 25. 5% Th
V. 2019 FOREHD 28%% HDTND, TARXFRALZ D ANAD 50. 2%IFEAHIRICHEATEBY , =
IZREEERMNCHER LTS, RO 7] & AEPEFI A O D T0%LL LA EZETFNCHER L TR,
DITEENGTERAZE TS (Statistics of Uzbekistan, 2018), ANHDFSNEFICEELTWD
Zh, HUEBHRICITEZEE N R DRV, Las L, T & T O TSR S AR R O — R 231l
TEY, 2L ORFZTHE~OHBEIFEENL Y | BUBAZH 56 OHED ITHE-> TV D DO ENE
ThHD, BENADIZE A ERADRVHITEZ TIE, 1HY B Ml L D HHOZEFER LD |
FTHHE LT o200 L T Y . AMBEROTZOIZ B IR ERAR IR0,

U ANF AL o DEFET, 100ha BUHRORKBIBEREEN, B LA EY | 7EEZEA L WD
¥ 10ha LD 7 =)L AL Tha L FO/NET 7 Al k> T b Cnd, BEANOTIE, T 7 2nNT
BILL A2 5D, F7-. 2019 FEORESEAFEED T0%1E, EHAEARD 11. 3% LA L CWRWT 70
VEZIZE AL DO TH o7 (Statistics of Uzbekistan, 2018), L>L. AED KF—I2 L ABHNFR~D
NI EITEIEEN 7 2V ANV ESG L LT NEDT 7 71 2 ~OWEN D b ORBNTIEF T D720,
EDT, T T REFITH~— 7 MO BIZZNMCEEN Z IR T D LB A D FIENRTR N,

Y= R EK 390 5 A, 14 tfd s 16 fifdich T o7 2l LT 4 LA—LEDOEHD
P~ Rz 50 A_F 24 AAFENG 2 0N TH 5, HEFREEICHEESN TV AT~ L
B R, ITFEEDCEEN R A AL RV REL TS, — T, v~ by RSO~ b R
PNCIE, TR A T, BT R DFSENEATH D, £z, VA VT, Va—RTH, V—t
— VT PEENINTEENRRELTE TS, LNL/NETH DT 78 VEZFOBREINI 7L,
BT IR ER R EORE 2 LI ERETHONLIBBNAITOT N TH D, TOTOFHENTRE
SEDIANDORREEIC SN N T2 BT BAIAICHE > T D, BLEDZ Mt 770 BFEOEG R EIC
X DB OHNNIIEF I CEEETH 5,

— . TARF AL L TOREKET Y B MEFOD 1970 4 T AN BTS2 2 Vbl TV 5, T
HEOBIFOBEIC LV & SITHERIN A, tridge. com (2K D & 2019 FEHAEDEMERIT 9 4 T ho, it
S 6ALC, EUT 5 AR TCAEPERD 42. SR L, FOAPEES 10 L E TOETR LEINMER S,

—J5. RTA TN—DEPENEATHHIZH 0D LT T UMZIER L TW0D & ZAIXIZEA LR,
F M T =1 S OEBOZITLE 72> T D HIERLE T LI Z1ERR L T b, LavL,
MizATAALTFLEbDZ Y T L TWDDORT, BAD X 5 22T Ui 2 3R BRAOICARE L7228,
ARFEIZIEE > TRy, F72, ﬁfN%x&VlW®P?47w—“%%T%Lﬁiwﬁéﬂfmﬁw
F 2T, Wi#IEDRA IR ARF 2L AFNEY~ L v RINO/NETH DT 7 5 v B RRICTF U
5 EZ ORI AR _EIZOW TR 5,
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2. Tl

2021 -9 AIC U ARF 2L ATEY~ L o FNA 7 XY AKX EASZZ VT MK (1) TER
ZIVEZ 10 §F, ARF 20 - CF LIICRET MBIV RELZITo 7o, £z, FULANR T ARF R & AT
ZFANOND D EFRDT-0OIC, BRICND T ARFZAZ N 164 (RABT 84, MAKMET4) 12
AAROF LIiORET v r— afToT

DA UAHIE
0

200km

FLZAZRE

2z

A7 50 A
L
.-// -

/

|
PSRRIV MR

X 1. GRSk

3. FER

U ARF RS AFNEY VB o RNA T XD AKX &SRSV I HIX O EESE 20 BFRE M, T E
SAV AT H 2 B2 BFMEDHRT, RV ITNE LTIREE L& 2=, -, AT ALTT
L7 EBHDHD, BROTIMDOL I BRbDEEST-Z LN EE R T,

—Ji. BARIZND T ZARFAH U NIZARDOF LIHIIZOWTORET 77— hOFER, 2B T
LW [DZARF2AZ - THEZITANGND LS | L OBEEST-,

4. B2

FAFREDOFER, 7 AT 2K AFIETHAIREOT LA Z/ED IFEd 5 2 & T, BEORBHADN 6
B ATREME SR T T,

U ARF AL AFNEY VT RNO/NETH DT 7 7 3K 71 TR ZOWNRZ LV IT L HIX
6 55 TH#:, 47 &) AKX 3 FHETHL, £2T, 202 HEXNLHOKREFTATHT 7 H v ER
% 50 . AFF 100 R, T LIIERRDIEEZAI TV, BEOREMAL EO X 212 BT 2 0%t 2.

F 7 &) AMIKIEY~ v v FINREREZ G 5 BEE R BRREOH X Th D, — T, /AH
IV HIX T, =L RO b REREEZ DR A e HIX T MBI 2 £ 500U 2D & D 2 MR 23841 L7~
=B RINET R &2duis s LB VA, L7 RUEWAERE S v 7 C R7A 71—
VEEDRMHIRFEL TS, T URAEEORENCIZ, TL7 FUAEIKRTLTEY, FLT FYOR
i ZFHTE D, 2019 FEOBEEEDT =X |ZL D EMBER 5 T F AT EOIWHENRD D | T LIHHLEN
ARECTH D, I, L RDOFDOARNG 100 keFREDEN 2%, T UAICT D & 200< DUV D728, 1
KOG 20 keFREDTF LN TE D, 7 70V EFEDN 375 KOFOARZRA L TWOUE, 60100 ke <

SVOT LIiZER CE D FETH D, L BTHD EWVbIL TN DT —Y OIRGEMFEIL 1 ke 5 RA<H
WRDTC, JFMMiZ 3EIE E 2T 907150 K< BWORINAD RFREMEN RIAE LD,

T ARF AH L DEZD D HIEINN L OEOREIIVWWNETH LT 7 h v Extged L, T Uil
Bz, BROEHE EZOWTAEBRIL T,
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Evaluation of farmers’ preferences for crop choice along the Senegal River banks: A choice experiment application

OSLILMERT (EMKES EMOKPEESRAFSEET) - Mandiaye Diagne (Africa Rice) - FRFEIEM G KF) -
NIEHE (IR )
OYuki Maruyama (Policy Research Institute,Ministry of Agriculture,Forestry and Fisheries),
Mandiaye Diagne (Africa Rice), Kiyokazu Ujiie (University of Tsukuba), Mitsuteru Irie (University of
Miyazaki)

1. HFRELEW

7 7V ETIE, 2 ARSYbOIERPBEE TH D, LvL, BAICKG L7 BREOR A fEE L T
TR, A A DOBEMBRITRE L TV D, 2008 FOEEHEHETIE, EERAIZ 2 MR OESIZ L0 | HERK
Ik ESIAE LT, W7 7V DEEEICE - T, —EDBARLHER L, EERTI OB ERL R
S IAH] 288 5 Z &3 FrfelU72 R i e 2 BB 5 T IR OB L 72> T\ D (Ll 5, 2019),

OB mAES LI, EFEROAEE IS 720 MANERIL L T\ —H T, BiARES
NIZAAPEEFDO=—XTH>THELT ., 2 ADOBRKEN EAER LRWEBRIZSH S, EORE. EE
KOG IIIE U, MASHERFBORSCE S H 72 EMECAHNEINT 27200 T/ <, 2 A L0 il
KO <, DEEPED FIASD 2 B IR T 5 BE L2 >od 0 | BIFRME L TS (Brosseau et
al., 2018), Z DIROUGEIZNT, I HEE D2 A =—XEFHlIT 25 DR 6T, BEEOEWERIICEST 5
B RPEER ORI & R TRICAT O BN H D,

AWFECITAEmICER L, a2 AHBE T A BRIV ORF 2RI, 1B Z & O1EwEiR T8I
LC, BRERZEH U7 & il 2347,

2. TEXSMLRETIE

PRI T 2R AT, T 7 U THIREE O 2 AHBETHDH, LnL, 2 ADBEEHRIT 28%
(CHED, £ ZTEBIME, 2 AOHEICHS, AEOE R VIR TO “WWEEAZ E 5 AR E L
FRIEIRFUCIES) LT 20 ARFZETIE, R AINTAZ - B X AN T 7 b AISEEARBR R 23 (Société
d’Aménagement et d’Exploitation des Terres du Delta du fleuve Sénégal et des Vallées du fleuve Sénégal et de la
Falémé: SAED) 2VEHS DRRIERS D A METEM L, 7 > & ATl S A5 D25 405 75 (1]
AR 99.7%) (I L CRIE Y A A ik L7,

SRR OVEYREROFAMI 1T, BUARR 7RI T CRENMHMS T 2 ML 21/FH AR L TH & 9 3R
Zif Uiz, R AV CORRIE & B EO FEREHRIZEI LTI, Brosseau et al. (2018) & SAED (2018)
IR TEHIN TR, KESE

PRSI OBIR T, /B L 7% 10 IBIRERRIC BT 2 BAE O JBTE L OVKEE R
\ZHREE ATREZR R EEMIX, RS BE___ =H& S KE
) =y T90J,11104,11304,11501,1 1701, 190)
2 HAnbH 6 H) TlE=A, £ § . w Ef¥  120),11351,71501,11651,7180),1195)
N _ EEEMEE  INELEMETISEOEFIFTLEED ok 12011351150, [65) [80,.195]
S MV AT TOAEY, W [FoFA/kel  Tkodr=t i T35 |'1001J Flsbj FzéOJ F§40J i'420J 5001
7 = MU A%E [851,11004,11151,7130),7145),7 160
Z TANG10A) Tlda X, # 2 T
77 P~ AFDIVEY. KB tER Fh¥  [101,7201,730)
. 1A=L b-YDEMOTEES Ik 301,740,750
Z= (11 A5 1 H) TiEERE, rons/ha) | 7ATIBRIDEROTEERR 71'7'75 FGJ,JFBJ,l'JIOJ !
- HY<AE 1401,1501,M60]
< RO 2 EMIZIR STV 5, By [21.151.16]
ZD=, ZNHOIEMZEE L. EEMW EDEERILTASR TRESNEE o Eﬂgj{gj
- _ - . [months] TOHIM _ T
VBN Z I B2 DR 2B L, iff?{% ?ijﬁ‘s‘“gj
BANEW] CHREZRTREZ M EM I L » T TR ET 554 C. DL ER
. s - . . . RITMENDHE AO—HNEERTIHENEE mEHY, BELTL
BRI A EET 5 7~V ARG CEE#IHBLEDEFNBE)

BAASE LTm, 7ed. Salog B RERR
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BRI AR (B A EFE L 72\ E WO BIRE b A 7=, $£72. KRR 2T 2B o @M O
KEEIZHOWNWTIL, B COBMETRYFAELZ S LI, R1IDOLIITHRE LT,

3. Stk

RBREBRZ L > TRONTBERT — 2 2 b L2, 7 ¥ 2 MEGRIC L BEOENT BRI EET
NVOREF LRI, BIRE Y b C={1,2,... JOF T, [EZE n N8R i 226561208 Unld, 1)XT
RIND LIET D,

Uin= Vin+ €in @

fEL, Vil ZBHEIC > TRESNDMEEH Th D, en TN AMEREA R L, B—HES RIS &
RGE LTz, ZD7h, [BIEE n B3 | 2B IR 5/ Luld, QRO X ICEHHErY Yy MET UL
KoTRFTZENTE, ZOHOD Vild, FEORAHBEE LTRHXD LI ITERIND, AL, Buil X
13 % . JBIRE | OEIF/NT A—H DT MV EEVERY "MVERT, LT, Byl TR/ NT A—H DX
7 NIV Bui DEGEE T LT D, £z fold. S1EMOEE ST A — ¥ (Alternative specific constant: ASC) T
0. IRBES D (TE & AL L7\ & Bl U 7= B AR DO AEFEI R 2 A RBLL T D,

o exp(Vni)
L-’“ Ejep exp(Vy;) (2)
Vai = Boi + BpiXn ©

4. HEFR

VR 2 L ITHEE L= B RE T L OFERAEFR 2 (TR LT, HL. SUTRE DAL B T A5
ELTWB, HTRERD B AKYER COMKEHMIIC 2> TR, —BEME2HRT 5 9 2T, ASC L. K
THWEMZAEFE L2\, S TRE OB TIZEET 2 8 Clid, & H 0 OKHEZ FEUEICE E L T\ 5, ASC
T 5 & BT, MIESRDEER I, RO TERESEEDFENTND, RBETIE,
ERIFENL—FT,

<A EITAEE L > TEY, .
. . # 2. EREET T K DHEERE R
RBHT A, AEPEDMRAR & — S ™ S— )
_ 2%20AH568) ME(AAH108) AEE(11AHH1A
\ .
;L;C biff(;;q:% @fi Z)%Lﬁgf;g £ Ry 1ZHEEE R EERE R 1EHERE
ol - t EP 3108 0.146 *** 0835  0.101 *** - ;
MZdH D, RZITHTZT ESCES 1482 0168 %+ - - 1116 0217 ***
. o S EE X ASC a 0564 0211 % - ; 0.256  0.194
LD, = LB DR +45 0814 0170 ** -0.105  0.114 ; -
°o - L HYTAE - - -0.898 0.263 *** - -
D, B H5ONIRZEIC SBATREE A L 20097  0041*  -0026  0.038 20052 0.047
BT, R L LCRRfE f?ii;tfns/ha]} 0010  0.004* 0012  0.005% 0009  0.003 ***
. o FEfRRI (months 0019 0.021 20025 0016 20015 0027
?xﬁiﬂ TS 5T I t BE S [FCFA /kg] 0.000  0.000 0.002  0.000*%* 0005  0.001 **
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Brosseau, A.G.L., Saitou, K., Van Oort, A.J., Mandiaye, D. & Goot, J.C.J. (2018) Exploring trade-off and synergy for
improving irrigated rice-based farming systems in the Senegal River Valley. Proceeding for Science Forum 2018,
Stellenbosch, South Africa, 1-5.

AU, B85 RN, Cherif Ould Ahmed, Bouya Ould Ahmed, AJLYGHE (2019) [£—V Z =7 12B1F 5%
F O3 AT DRl BIRERRIC L 2888 [7— N A7 L8%8] 25(4), pp.193-198.

SAED. (2108) Vallée du Fleuve Sénégal: COMPTES D'EXPLOITATION DE PRODUITS AGRICOLES.
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Dynamics of heat distribution associated with sap flow in a trunk of Zelkova serrata

ORHIER. CAEEER - BT - BELE (BECK - ) - AT (BEUK - #2HbT)
Kiyotsugu Yoda (Ishinomaki Senshu Univ., Fac. Sci. Eng.), Tadaomi Saito (Tottori Univ., Fac. Agri.),
Haruyuki Fumimaki (Tottori Univ., ALRC)
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Nomadic pastoralism and desertification: Past, present and future

B AN (BHERERT)
Masato SHINODA (Nagoya University)

1. [XC&HIZ

NSO T, HROKEMARSICIE, ZoERERICES LoEE (BN 3384, 2Lk
N, O HRWESNEARES & R DAY, FORIBEA OB LA EXEZ Lz, 2ok
HEOTAL E WAL OIBRRT, AR, BAK, BR - mbio 3 HERyNERY LS, o —F o 7 TR -
OB RIS SN D (EH, 2021). [FHgTIE, ETERM SERDMTON, RAEIT3E4E
Lo lzhy, VRO KB BAE A ORI TR I TE S L WEETH Y, ZOREHRE
LT, AASHEEE & W o T RRSIFE O L2 5 E ki 2 Lz, BUE, £ LETIRTSE&HF O
M CREEDN AL, BROINAEN 2T TIORZ TS LD EEZLNDLN, ZOWRENFIL &, Rk
HALIE R S C & T2 HFAERE R DL T 2 ATREME DN H 0, BEARISHAMETH D (EH, 2022).

2. HEHDRE
WER TN 2 26 37Tl | & B 2 23 TR A

POV AT S, CREERE R il LA IO 3 3

HE IFIAT 2 ELTH Y, BRI, 7"

BJR~OAMT AT 5 2 LT, ks &, HMmEERE—E

EHEL, EREFHOCHITSCcTh )

0, SICIE, AR K (R T

X0, VK (EEEF), WEERERY) ZnhkE — oI |9

T5Z LTk D. A
SOE SR TIES ) DA — b T E Z ﬁ .. AHER

< | ORHIEICIIBIA (FEE(LT ) o o g

Rili~ o T I BbBITTHEN, T B . :

B, ZALOFHIBREENOEEL K gy Y "

BLTHED. M1, WO~ 72 & & XK | B 2 :

¥T 1 HHERY VTR S D iR {: 10° 102 104 106 a(y:[,)

L7 CATESNONMEL OBETHE. 2 (=tha) (=1km?) (=10%m?)

Z ORI RO BT KRR THEE B ELEEEHEY)
HREZDZENTE, TR,
PR F (BFR) &R - ELOEES TR
L AR 500 mm, BJR & RPELOEL R
1250 mm THDS (fEH, 2021). ZOK
DD, WA < AT 5423
ThHDZENONY, FIHERIR RSB E - AR WEEDIE TR VERN & 72D,

NARCEE N 2 THIEFEAY NS < 722 & (e & KKRHD) , il (26 AR Oy (& KR,
Thbb, Wk (AL, HEB) PREETD. o, DADRWEETIIRKITMZZEDD AN
VIKDIEA S, ZAUZ G o T BEAEN — IR RIAD 503, ZhusHE8EEnic X v Bex L7
VN (R & RHED).

1 FEREMOAZENR VIR L35 RS &
WA ER & OBMR (TEH, 2022).

3. IR DFHRMEXE - EREHE
HERIRBAGIFPEREFA LIS OB RIE TH 2 DITH L, WEALIINEE ORI A 7 — A OHRTIHEY,
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ZDOIRENOFL - LR E & HITEITLTE 72 (BH, 2021). WbiX, NS B OBREEREO O E S
Thod. LIeBoT, ZORRE-ELZ LT, NELEZOLOZML, BIENOAKIZm)-T, T
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W= R LTORFEXRORAELEZIND Z LB
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REDThoTnEMAHZ EbEELE. £, £
DY AT LT L TWAHHEEFIIC DN T H &
BAMETHS. B DL TIEY FEEICHLT,
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RGN — RER] & AR EIE R A2 OFE 1990 2020 2050
TS5 L TW% (Nandintsetseg et al, 2018). ‘ T 15

SRR, 1991 FE00 VEAMEIZ & 720,
SHERR > O TSR B~ DRI NGS5 - T
Rt oAE 6726 L, @ik s 7a-> THEFA
IEOMEMEZE D=, 2R, T LTI
Y REWVSTERESSREDDE ST, FEED
=5 L7077 (K2).

K2 EyINVEOREFDEIMIE BRIFE
B A ORAK (Nandintsetseg et al, 2018
AQUE(E9R

4. EHDBE-RIE-RE

AFEFLBIH LT, HAWESES « 2022 FEEABT VARY A (10 H 15 H) 1I2BWT, NifarEx
Ll F - BUE - Kok L0 O T~ WO TETHD, WE S EO WA, R OB
IZBWT, L M EFRZFIMT S 2 & THRTHEICOE VRN TE T, FROART v U R R, BHEA
& & BT DR E « BUE « REERIHT 2 Z LT, TORIE « JFEE - Fgethizia v, kot izl
2, FEGRERII ATRER D) HRIOT D,

51 AR

RMHEN (2021) « NEHERDEAL. TTDHEMFE] 31 @ 45-61.

RN (2022) : e ERDEAL. TTDIEMFSE) 82 @ 17-23.

Nandintsetseg B., Shinoda M., Du C., Munkhjargal E. (2018): Cold-season disasters on the Eurasian
steppes: Climate-driven or man-made. Scientific Reports, 8: 14769.
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Nomadic Culture of Uzbekistan through the Studies of Central Asian Carpets

BH O EE GUEIRY: « BASHRILERINER DC1)
Natsumi SHIDA (Kyoto University - JSPS Research Fellow DC1)
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ZDX DA VBN LA TR D Z L e < WV BV TWO B EMBIO RS (03EEE) 13,
1372 L THEELZ PORERMTETWD LW HEDEAH Iy, BEREZZOHAZRINIKCTE-, £2
T, EARRICHEMT D7 — L FU—7 Tld, BEEHEHTIC BT 55 581834 0T, fEbiict /) &
B FOTAT T AT ADRERDXEEETHZ Lailkrd, TIUTL- T, YU 4= NRIRFEDE
KL TRIEE) 0 Uaf) &V oA & B2 AR UL O ORI B 5 FJE A
RFELWoT-E M EE OEREZH LN LIZWEEZEZ TWD AEEIL ZORIRICHZLHDTHD
BED T ARF A X o OFEICES LTIEME RPMBEICED X 9 AEE k> T TZONEALNIT 5
HLDTh D,

AHERO L5 —WEETH S S. M. Dudin OFFAHREE [2021 (FIH 1903)] 1%, HFHR7 U7 OHcE
REMWT-BAMOREEETH 5, L, EREROBEERIE CIE S > I OMBRGEZIEE L0 ), K
RV RRRIS . TEHARIE CIEIe 22 FIRITIG U CERRRAR OB L 3o < B, RSz
ZEDREDI TN D, AR TIE, MBkisUb) OF#RIRE U2 2 BREEEN D, MEidih o BAARM 725 H
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ZAE R

Dudin, S. M. 1928. “Kovrovye izdeliya Srednei Azii,” Shornik Muzeya antropologii I etnografii 7, pp.
71-166.

Dudin, S. M. 2021. Otchet S. M. Dudina o poezdkakh v Srednyuyu Aziyu v 1900-1902 gg. Moscow:
Mardzhani.

Gyul', E. 2019. Kovry Uzbekistana’ Istoriya, estetika, semantika. Tashkent: Art Flex.
Moshkova, V. G. 1970. Kovry narodov Srednei Azii kontsa 19 - nachala 20 vv. Tashkent: Izdatel'stvo

“FAN” UzSSR.
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Dietary habits and their comparison in rural area of semi-arid tropics of Africa:
A case study of Southern Province, Zambia

OBARMER (FRAKT) « ERidE (—HUEEARER - \EREE 7 +— T &) - MR ET GREEKS)
Yudai Isummoro (Hirosaki University), Hidetoshi M1vAZAKI (Global Environmental Forum),
Chieko UMETSU (Kyoto University)
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5. BbhiZ
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AFFEIX, 10 FELL ERTOFRERERZ 00T L TR Y | ITFEORAERELOIENSZOMEE 5 2 5,

<BHE >

Food and Agriculture Organization (FAO) (2011) Guidelines for measuring household and individual
dietary diversity. Rome, Italy: FAO of the United Nations.

FARRER, BsdE, MRETET (2021) o e 7 MEEBICIT 2/ MIIRESIC X 5 RSB RO H) &
SER OB — RIS =27 2T —, BRI & 30k 30: 201-220.

AR | A HIERBREEAIICRT TH4s - ZERES 2T ADMigate e LU 7oA T s b B
O\, JSPS BHifEr 20H00440 ORFFERE D —ERTH 5,
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Assessment of environmental impact of forest grazing

HLRF R (S EOR T TER)
Yuri Yamazaki (Faculty of Agriculture, Tottori University)
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ottt t+ch 5,

PR L 72 T2 RICEFBIR YD, ATP B L CIN A HIE L7z, ATP &%, T _XTOEMOHIRNIC
FET D ATP (77 /2= V) 270 £ LA b TR S, £ DFt & (Relative Light Unit;
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RLU) ZHIET 5 HIEDZ & Th b, AHFETIE, MBS (2017) 2SR LIS ATP 5HlZ Fh L7,
SDWGT & UT= HHEEE 2g 12 200mL OZRREKAE N Z 1 [ - B L, = ORREIZO RO T
O ERREIR Z ~ A 7 By M THIIRO ATPHESR v b (L Xy 7 Pen-AQUA) (ZEHEL - IRIIL, /b
BV ) A—4— (VIT A% — PD-30) MW CHE (RLU (relative light unit) fif) ZHIE L7,
ATP HIES » M HEIREIEZ RN L T 1~5 BBV T 1422 I RLU EERIE L, FORKRE4 R
L7, CIN BT, ESE- Ak L HBA MW TTVIEL, 1470 0.5 ZAMICAN, K- %
F - BREONTERE vario MAX cube (Elementar #H8Y) 2 FVWCHIE L7=,

3. fERBLUvEE

FP, AR OR M OFESR Td 5 IXED-1 123V T 50% &< (Fig.1), A R TRH
L CWAREITNER ST, £, At TEO©-1 2254 120 TEBEERE L 720, ~ ARMEED
BN Z D70 EOZEB R STz, QAU TR AT B Tl bAERER S E VD4 & [FIFE T
H0, @FLVC@OOMM CIImMl & AL CREYERICKRE 23 a b T, 7~/ FI3EEL T,

THEFHEIZ I T pH X TN TOMHIE T 6.0~7.0 D& A~ L7z, 148 EC 1% 0.03~0.11mS/cm DKW
EER LTz, —BRIeEE#O EC L L CHIERVMETSH S Z &nh, BEHCEREZT> TV 72 K
P ClIE R ORBEMENE N X D,

+3 ATP 1 ZORAHH O KB TR E 722 3A BN o1z, £z, AUl & 42 & O
RIBHEHIC BT REVWEMICH 5, T ATP 1372 WIEZ E OB OREIC X 0 BIhN42 = & 23 &
NTWD Z &G, A X AFIRBEE O ORI T L Y 2 < OAFEIRDNIEITL STV D ATEEEN
EZ NS,

3 C/N T R TOHEIZIBNT 20 LT & o o722 LD, FHICE T Sh 5 43R I @Y iR
INTEY, R EORMBEITREL TWRWI ERDhoTz,

K B350 K¢ OB o B o KB 3B\ CTREAE DS HEIANZ 5 5 23, A RIOFHAE Txg L L
T2 MER D HIRZ OER 2 RFE TE 7212, MmO KT O ERIR AN E O & & 2N EF OB & iy
DN S Do TS, BRI O BB~ T 2 BRI b i bImVMLE ICH D Z & D, HIBRY
BN K> TR DS E R > TO B ATREME L B2 BTV 5, ZOEAITIE, KEWNOREADA R
L TEENDIRNZDIZ, FHAEDFLHDME N T ORELHED Y VRAEI 72 2 BIRER DV R4 L TV A REED VR
e X7,

120 0.25
100 f 0.20
2 * Eos
g 60 %
% 10 S0t
: cl Al
0 0.00 i
1 @2 @8 e z 3 1 D1 @2 @3 @4 @ @ @
Fig.1 HEHEROHER L OME R Fig.2 T EC OY-H)fER L OEERE
1600 150
=2

1,400 F

1,200 F
100

50 f

T
o @ ®
S & & o

o 5 & & 2
=
=

CIN

0.0
(-1 D2 -3 (D4 @ [&)] 0y -1 -2 @3 (-4 @ @ @

Fig.3 138 ATP O FfEs & OFEE(R & Fig.4 148 C/N LLOFEiEE L O HERAE
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P-04

Cissus rotundifolia Dt RBBREM L L TOEAM
—TZLAVELTBODPHMBRETLONS —FEE—
Usability of Cissus rotundifolia as soil ameliorants
-Neutralization of alkaline soils and allelopathy-

OFNEEFR - AE - MEEFEK « BHIRE - RHEEME - EE— (R ERERT)
Kaori Murao, Ko Hinokidani, Kota Kato, Sawahiko Shimada, Yasuhiro Nakashima,
Ryuichi Tachibana (Tokyo University of Agriculture)

1. FC®HIC

FLEEM T T A VLR ML, — R BREMOLEBERRETCHL Z L6 EY
EEMENMEWV, 2O XD ek CREAEEEL M ESEL-DICIX,. BEEMOLEFTICRA X 72
T U VELEE R (R T AEM OIS EZOHEENARAARTHL, ZOHRICEL T,
W7 7 U hOFEMICBEAT DT KU RO Cissus rotundifolia (Forssk.) Vahl 78 88k B & #f &
LTHEMAEENTWD D, J4THFZEIC B\ T C.orotundifolia O AEM HE D A K pH 1 4 £ & MR
TR, ZOMEMEEZT AV O LBICT & 2l 18 pH NPT E TR TFT 252 &0
RENT-(EE W, KIFEHE), 29 LBl B4+ 2 ARBA LK 2 BB RS
DEAFE & KL, I D REAEREO R BICES S FE NS, L L— AT,
MIRICEENLIBERER T L Xy —(MIEER)ZRorEELH DL 6, C
rotundifolia Z #@HIIZ 31T 2 LB &M & L CEAMLT 2720101, TOFREEST L e
Ny —IZOWVWTHHNTLILERND D,

% Z TARMNFIZETIX. C.rotundifolia DHEM A D pHIE., 7B VEHEO B E, 7L o
Ny —iEMoFE, LIE3HEBICE TS —#HOERZE L., C.rotundifolia @ 1 HEck B &
ELTCofFAMERTILE,

2. M ERE
2.1 HEWME O pH BIE
HORE W S 72 C.orotundifolia 3, 2, OB EKEZ 1: 10(wWwNV)D LR THIK EIRE L.

0 iR & O S/, 0%, mOSEEL., RO pH Z#HE LT,
22 FLANRL—DRE

TLaAY—OREIZIEY Y A vy FIEIEH W, MEM®ICIZLEZ A2 H WY, Nz
THBEM CTOFEMZHEL b~ MZHOWTHMF L7z 4, C.rotundifolia @ ¥ %E 50mg % £ A
TRREMIZ, MEEYORE -2 5RT OB L7, MBXE L CEAHOEME, BT L
2R —EERRESNTNANT Vo O BIELZ B2 FARICHE L2 9, HaE
ST 20CIEIEORESLMET E L, VY AR IXEME% 3 HRB, b~ MEFIXEM% 6 0 Rk
BL, BEZ, SREEDORE S TIHREELZHE L, RXOMERL KT L LTT
ey —{EEHE LT,
23 EELTEOPMERDORR

R H I ix Y 7 F L E O Ambouli #ilk TEHER LT A h U EEE H W, B E C
rotundifolia D FZ KR (B, 2. R) ORAWLEN 25%. 5%. 10%WwW) 274D X 9 ITRA
L7z, ZORE T8 2g 12k Uik 5SmL Z N2 7#: L. 30 43 [ £ E % @ik o pH 2 & L
oo FToLH L Corotundifolia WA DIKFB B L OERETHENS LR ORGHFITEW
THRESHLEHECINEEZR B L, RSO L5125k 25 CIN b ~D B EFH~7=,
3. MREBR
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3.1 HEMED pH BAIE

C.rotundifolia ®3E, X, ROKMEMIKDO pHIZZNZ 4.1, 5.9, 6.0 TH VY, ETHRHIK
W pH DEDR R S LT,
£ 1 MEREOBREMBOHESR% MEE 32 FLANRS—ORE

LA NN FRBRXIZB T HREBE LT E o &R %
TIREE SRE FEEE simEe # 1LICRLE, AERKTIEL X A5 RHBER
C.rotundifolia 135 78 177 51 DX T 78% ., F~ FTIL 51%ToH o 7z,
Nz Ya 89 44 80 18 THEOMEIZLZ A, b~ bEBITRESN
# 2. C.rotundifolia & Ambouli 8 ® CIN K oo BEFEMFZE CIRHERE o7 e Ny —(Z
DRFE(%)AL%HE(%) CINEE L0, LE ZOGBMERN 10%LL T £ TH%E
C.rotundifolia % 69.4 15 475 SINTWVLHIRZHESNTEY . SEON
C.rotundifolia 3£ 74.6 0.7 109.9 Vo PadfER L TH C.rotundifolia ® 4
C.rotundifolia & 76.4 1.1 69.2 BILEER TS/ NS W EHEE ST,
Ambouli 0.9 0.0 22.1

3.3 ETROPHIERDOHER
ES

—o—pH -&-C/Nkt 7 809

10 0 25

10

5 7.5 10 0 25 5 75 . 5 7.5

TR He(% wiw) T FE (%, wiw) TRA LE(% Wiw)
1. C.rotundifolia D P& DR A IC X 5 Ambouli :3 o pH & C/N ko #F

12 Ambouli 13 pH & CIN (kO HERE Z /R Uiz, 77 7 ORE O X %2 R

LTW5%, £7% 21T C.rotundifolia DHE¥ & & Ambouli -5 CIN Lk D kiR Z R~ LT,
TS VLo R R, SREA RN LA K TR bR < . WIHIE pH 8.4 @ LK}
IZHB T, MR 25%IBA T pH 7.1, 10%iEA TIX pH 6.5 & [FAAEHIED L~ 512 &
> TLE pH OENKBICIK T2 Z LR RSN, £72. C.rotundifolia Z® C/IN L3 HEE &
L TEWZ s, BRTO LBE S IXIERIROIRIK & 722 Z ERGBEIND 2D, il
DL CINLEEEMEFHT D ENREET LN EE LN,

Al OFEBRTHEM L7z C. rotundifolia IFIEEREE SN0 TH D, FEMEFRIH Lz 5
WEEMZBHCEMALT 2720121, EBICABEL TV LYK EZ HWEEZ O % /KR
METAMERDHLEEZEZ LD, SHITIE, BEHMO AL F v ZAEIZOWTHHAEL, B
B THEAT 2O RERNGEONDIN R E, SERMNETOLERD D,

5| A STk

1) HakE— (2017) Y7 FHMEICAET 2EHBEY O RME. HIRBRDEICHREE THRIE
B 5 Bk

2) EHFENE (20000 T L ooy — fUEMEOEM & FRIE L ALEEN BILEA b2, 179-186

3) MEREME - FHEERE - RN - ML - EEMEZ (1998) Vi FA v FEIC LD HER
BLOERAWE®O 7 Lo Sy —iEEORE. 43(3):258-266

4) ASIEFH K (1998) BAFIZRIT 2 EEHEFICOW T, B R ¥ 42(3):200-208

5) I EOF - BEBIR - KB BIR - BEPRIE - FEHFRIE (2003) 2RI i I8 oD 3R] )1 SBORE AR A R
DOt EAE . HEFATSE . 48(3) 117-129
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P-05

UIFITEITHRBHTKOIEZMEFEE ZDD
THE CHARACTERISTICS AND DISTRIBUTION OF DEEP GROUNDWATER IN DJIBOUTI

OEARFS RrURERT) - BHIE GEREERD - s GRRERS) -
PR CRRZERT)
Yasuhiro Asakura(TUA) - Sawahiko Shimada(TUA) - Ko Hinokidani(TUA) « Yasuhiro Nakanishi(TUA)

DITFX T 7V ADOM] EMEENDT 7 U B REOILHEIHIALE L, &7 v DO TIE BWh O
AbEREE, & L<IX” semiqarid” (2@ T A1 CHzgE L= RETH 5, KEIL 10 ADD 4 H OELH]
(&Z) L5 HnD 9 HOBRBEBIIC &, K37 T B0 HR < ALHE B RIS X > THEAR LS
(20~30 °C). EITFEE FOWEENTT ATV~ U 7 HENOIRZBL TR 72D, 72— 8
Bz X o TEIBL E B EIR S D (85~45C), ED7=8, FEKET 150mmyr! FLE L fied T 7
< RHERIDOEFRCTh D, £D &9 e KUESRMED D Z O CIE, EMRISRIRAEAR I ND Z &1
72 KRB ARBIRFEZ OO DT H /KGR E LRI SN TE R,
L7 LI Tl EBUIR O AETERRDS B D B3 - BEEE A A~DZ T 1020, EITHEMHK &
L CHE FKEIROFE MG L, APIEERIC X 5 H P AKEBYe, mEKIC X 2 FKEIROME 7 &
DEER SN TE WD, ZO XDt h, FBKEOMD T2 Z OEIZEW TR L= K&
FRotIIEHT 2 LW O BLEN D U FKOIRREZ T 5 Z L AU TH D, V7 F TIHIH FKOKE,
AR TRENERRe EICBET DRI T TV A, I FOK D LRI A BR S D 7o b DT — Z X E T
Wial | EHE R HERSEO T 2N D 7 T O FAKOKERCRER 2T 2 7-0I12i%, 7T —
BR—2A % EETHZEPNETH D, £ 2 TAMETIL, 7 TIBIT D FAKROA A 4387 (Li+, Na*,
NH.+, K+, Mg2+, Ca2*, F-, Cl, NOz, Br, S04, NOg, PO, HCO3) & /kD/KFE - BEEOZERNAILL, b
UTF 0 NREIZHEAS S SEEMTIZ L > THU N KORHEZ 9T LTc, A N—FAT 7T 8L DHE, K
FRAT LS CERI S 7o U FKIZ TR 2 2 A 7 OKERBUZ s E 7z (Fig 1) . kR0 Djibouti City & |
Ali-Sabieh HusiOH FAKIZ T /LA U FEEREEYE . Dikihil O & Arta O30T 7 /L0 ) RERHERNZ /58 &
AUy, MR 1 SR 9, 10, 1 17k UIERBBERNC S, KO FEEFA A1 4
oy s EC, DO Offiz FWMERE 7 7 A X =i OfER, T _XCTOMTFKIZ3 DD T T AL —T/HE
Niz, FRz7 7 22— 3FHUS T HMD 7 T 22 —CTh iz, S 71T, thoFidg & i LT’z 5
FrEa B LTV D Z EDVRS NIz, ZHUSIE, HUF K O BERERL 5y 73 212 L O BU b &K AT IEE K]
LTWDZ EZRBRLTWD, WY 7 2Z—fTOfER, His 1, 9, 15, 16 O F/KIFFR LT 7 A F
—IZFS T DY, R ST ORE S TI AR 100%
1,9 LA 15,16 ORI, /KiEE ORP 2RSS
ERNRLAE, . M 1516 OHTFAD i/
II: Ca-HCO; S
IIT: Na-HCOs .

KIEITH B0CTH Y, A —F AT T LT
IV 24 723772y hafuizeZ &
5. ZIHOHFKICIHIRRAK EHEKBRS S
TWDAHEMENRB S NIz, 7T AX—2 | ZH0%8 100% 0%
S FkIZ, T2 pH & HCOs DIEDRKRFIZ
Lo TRHESIT BT, L, Ml 111,
FIL27 T A% —2 OMEOHTKE X575 51
WZ7'ay b Efn, ZOHERIEFEITKIEE ORP T
bolo, ZORRNDG, M 11 O KRR

KOREEZT TOB RN E 2 DI, o a © AS © A © Dy

IV: Na-Cl 0%

0% 100%

Fig. 1 Groundwater samples plotted on piper
diagram.
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P-06

SIFIH I B RETHBBEORERT > L v L EHE

Farming Potentiality Evaluation from Farmland location pattern in Djibouti

OBHNE HEXR) - HEHE (R —o——) -
#BiEkE (B AT 72 R) -« BT GEER)
Sawahiko SHIMADA (Tokyo Univ. Agriculture), Takumi SAaTo (CAC Corp.),
Towa GOTO (System Quest Inc.), Ayako SEKIYAMA (Tokyo Univ. Agriculture)

1. iXt®iz

77V AKEEACE [7 7V hOf | (SALET D YT FHREE, PR RIS DAL
MBS %, ETOKRERSY % ZilsE CEOI-IEOMERRE TH Y, FAMINIEE LW T PJE
WZBWTEHLNDEBHU T KOBRIEE - B - AMAKE LTRIARREE oo CTE T2, VT FICRT
ZRFENEER IO O 1%A00, A GTOREEEFE T 26%EE & ST\ 5, BE a2
PAEMR S DI T EP, BEEAFEDOEISIT GDP @ 5% b2 2 & bd v, ARERARITAELEN
— A THT N 1I3%RRE Th 5, ITFOKEEINZ LD BRI IVBE DR R L, FEBAIE IR EE > TR,
ZL ORI F2 57 (872 8 DRI EAF DB BURIZ DD, ZD L7 RN A UGE T D7D [RIEBUFI I
EROWER RS T IV AR B AR A LA J78 e L, —IRPEZERFEFHE 2010-2020 (PDDSP) #3KEL
Too VT FOBEZEIMT O ERIT P ORREM FKEZRIA LIS AT LA EFERT 52 ERERTHY,
VT FOEEIILY O~OBEEDNLEADNISR IR L 72 D, VT FICRITHREOHIELT, EER T KE
R U787 3 - B S B FED T 7 0 S AR L CTRAGHIN E RIS L QOB ZEOIFIED DT HALD, 2D
TR D I 258, 7 F T E SN CND LD RIS T DM - K G JRER B L R RE D BE M D
RS, 2R OHETH D [H- 2Bk ([CHNETH D, LY 7 F I E CIREEH E IC k-
THHOFIHAFED HILTIY, AHRERICKH T 2RSS FReE A Tz, BREELTRIHISh T
DG B - B ERIEAHEAHE M E L R CE QRN ELIRIZSH S (B S 2019, ik 2021),

AWFFECIE, FREGRT — 205 E ERR A rTREZe R 0 it L, GIS & FWZ O RR OSLHIBREE O1EH)]
AN, V7 TFERTICBTAEERT UV EHMITAZ EEHRNET S,

2. HiE

U7 FEHGEORE DS X, HHBGEED» D ORESSEED D OMEMIRED HR CTAHEZ &2 vV
ROBEFZF S . ZOFWESRIRE U CREEGT — 7 £ b BALHGE UZE 20 L7z, 2010 48F
JSOREHRE LT, ALOS/AVNIR-2 35 L ONPRISM /R0 % —7 0 7 4 L A J T —ifg (2.5 mAfiFhe,
2006 4 10 A ~2011 F 1 HOREEF A7) Z#HWHEEIL, BEARD 207 —2ElE1To7-, 2020 F
eSO & LT Google Earth [Eif% (2018~2020 i) AW CTREEORY 7 — 2 {Ek%E1T-
7oo BEHRY I8 TENnEN, 3371 (687 ha), 670 1 (1090 ha) ZHhHCx7= (HEHE 2021),

STHIEREE A Rl 2 T — 2 & LT, AFIETIE5-m A v ¥ 2 HilfEEE7 /L (AW3-DEM) %1l
L, EEE G2 DEM 22 6RH L7z (K1, K2), £72, ArcGIS Pro O/KIU#EHTZ HVy, iR 51h &

1. Y754 iZkiF % DEM (AW3D) 2. DEM ORI L7ZY 7 Tkl 28R
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BRERET — 200, WIIEFL (UK 28HELE, Bt Ql=>mA v =) OHfED
MifiE%, 1 5E'ALLE, 100 FEALLE, 300 HEALlEo 3 FE)LEKKBS LT DR EEH L,
TN, MUY Y, T Y, KERT L Lz (K3, X4, X5 ; %iE 2022),

7
Gy
& Py SV )
N \ ’
e R e N
~ = \ { T 7N
o S« -
£% L
S ARy
- -
T U v i
= gl e P ~
N A i< L~
~ Y e -' g .
£ i o - -~

X 3. /IR O RRERE 1 ALl K4, PEET Y BEEE 100 X5 KEED U BEE 300 5
R Je L - EfE uEo ) Q= I
I, ERLE, /N - e KRR D O oD 5 SEHIZRA A 2010 4R35 KON 2020 ARSI RT
2 R EFA EH R DRI IUA S, JRE O N HBREEORHEOHRE 21T > 72,

3. BRLEBZE

INBI DRI OHERE & 725 &, 2010 435 KO0 2020 AERESEREICRW T, HHBIKE « KERICEE
NTn5 & x5 Dikhil A EH 20 147 8 (354.3 ha) 3L O211 18 (388.2 ha) DEE i Sh
7oo O 10 45T, U7 TR (7 FHi+7 V2 M) ORREROEMNE L, 2010 HFXO 77 (171.2
ha) 7>5 2020 4ERIC1E 195 1 (341.6ha) (ZHIM L7z, 72721, BAUC X2 EFHMHEHRNALHY 557
Wil LT, #5F (PDDSP 2010-2020) fifdk ¥ &/ SWEFEE & 72> T D,

EFEIONTHIBREE & U COMER - HEVE « VO~OBENEE, 22X 6- M7 X 8 IR LT, 15
RN EHOSTHBERE 2 7.5 &, 2010 4R35 200 m~400 mASRKKRIEFE Th o722, FD#% 10 4
MICHBWT, L0 TH H15E 200 mPL FICEHIAIER SN2 2 LD MERE CTX 5, BREOSSGE L
T 5 FREE TOMBEOHHICRENRSND Z EMNK T 15 R THRNS, /INEED 225 100 m FLBE
DEEFNEZA LB B & L GERENTWD Z EMNK 8 205 BTHN, HiF 10 AT T O
DRENTZGINCB W TRENERE SNTETLHZ EH I NN R D,

5.00

10.00 ,‘“._
8.00 .
o~ 400 ) 1500
v £ 600 1600
-
~ 200 I I —~ 400 &
- - 100
= 100 B 200 s
£ 000 . - - . 0.00 - —_— H:. .
£ 1 5 200
-1.00 n-'”@ @D@ @_@P d & Q@ @é) @@ oo 05 5-10 10-15 15-20 2025 2530 e .
v gl (%)

$ F & & F
I ‘m)

X 6. ERENHIEER A (TH 2020 X 7. EENZHER A (Rl 2020 X8, BERENIHD U (&
2010 4F) £, M ;2010 4F) W : 2020 4F, AW : 2010 4)

<BEHE>

ki (2022) ¥7 FICHT D RENHBREEORERT o v VLRI, SN 3 AR RO R A R

FERERE, (2021) 7 FICdiT D REG A A RE 78 L 2 REEEdh L, S 2 fFE R R RT
BEl& L5

R HUGE, WPVERERE, ARFEEF, BEESCHE, BHO%, AR OHES, RilE—, 77 FE A ~r v, (2019).
DT FOWENEE—SATREPS 7'm Y =2 ML LFHEATRER T V0 /XA R T )L « AT hDFEE— 1)
L 29-2, 61-67.
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