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Desert and Desertification around the Silk Road in China
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Photo 1. Mingsha sand dunes and camels
at Dunhuang, the crossroads of
the Silk Road.
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Photo 2. Likqun  sand dunes, 60 Kkm
southeast of  Turpan  City,
located at the southwest end of
Shanshan in the Turpan Basin.
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Photo 3. Irrigated agricultural land in an
arid land, which is contrastive
with the wind erosion area of
solid clay on the upland, viewed
from Jiaohe old castle.
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Photo 4. Salt plain of Aydingkol Lake
standed on 155 m below the sea
level in Turpan Basin.
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Photo 5. Kovo (Populus euphratica Olivi.)
tress of more than 20 m in
height being buried by moving
sand dunes near Niya River at
the south end of Taklimakan
Desert due to desertification.
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Experimental Study on Salt Capture Method Using a Paper Roll
Hiroyuki Ir*, Yoshiyuki OuTsuka¥*, Tetsuo Ocawa*, Yukuo ABe** and Tomoharu Yamacucur**

Salt accumulation in soil is a serious problem for agricultural areas in the arid and semi-arid lands. In this
paper a method to remove ground salt from soil is discussed. Our method is to capture salt into a paper roll
which is inserted into soil. The amount of Cl~ captured with the paper roll depends on the characteristics of
the soil and the way the paper roll is inserted into the soil.

In the case when some water is held in the immediate subsurface of the soil until the soil is dried up, the
most effective way to absorb CI- is to insert the paper roll only slightly into the soil, leaving the longest part
of the roll above the ground. This method of paper roll insertion produces a heavy concentration of Cl~ in the
paper roll and effectively decreases the Cl~ concentration on the surface of the soil.

When there is no water at the immediate subsurface before the soil is dried up, the most effective method
of capturing CI~ is to insert the paper roll almost completely in the ground leaving only a short length of the
roll above the ground. The Cl- captured with the paper roll is light but the method can decrease Cl~ at lower
soil levels.

Key Words: Paper roll, Evaporation, Salt, Capillary, Sand, Bentonite, Accumulation

* Shimizu Corporation. 3-4-17 Etchujima, Koto-Ku, Tokyo, 135 Japan.
** University of Tsukuba. Tennodai, Tsukuba, Ibaraki, 305 Japan.
(Received July 3, 1992; Accepted March 27, 1993)
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Summertime Moisture Flux in the Desert Regions of Western China
Akio Kiton*, Koji Yamazakr* and Tatsushi Tokioxa*

Summertime (June-August) moisture flux in the western China is calculated using the twice-daily global
objective analysis data by the U.S. National Meteorogical Center for the period 1986-1991. Moisture, which
comes from Europe-Russia, deflects at the western Pamirs. One branch goes southward. Another branch is the
eastward moisture flux from the Lake Balkhash to the Dzungaria Basin. Southwestward transport from the
Turfan Basin to the Taklimakan Desert region is noticeable in the lower troposphere. In the upper troposphere
over the Taklimakan Desert, moisture diverges due to increasing westerlies. A local moisture circulation
between the desert and the surrounding mountains is important in the Taklimakan Desert region. On the
other hand, in the Gobi desert, large-scale downward motion with lower-tropospheric divergence, that is the
downwind effect of the large Tibetan plateau, is the main factor to make the region dry.

Key Words: Taklimakan Desert, Gobi Desert, Moisture Flux, Water Budget

* Meteorological Research Institute. 1-1 Nagamine, Tsukuba, Ibaraki, 305 Japan.
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Special Report: Earth Summit and Recent Trend in Global Environment
Research—Introduction

Hiroshi Kapomura*

The Japanese Association for Arid Land Studies organized a Special Forum on “Earth Summit and Recent
Trend in Global Environment Research” on the occasion of its 3rd General Meeting, on 16 May, 1992. The
objectives of the Forum were to review expected outcomes of the United Nations Conference on Environment
and Development (UNCED), held from 3-14 June, 1992 at Rio de Janeiro, and to search for new paradigms for
the studies of global environmental issues. The three keynote lectures given by invited speakers, were
respectively shaped into a paper and are collected here as a Special Report, with the records of discussions.

* ABSSIMEE D — 7 1 3 — 5 —, WHEEURFEFRMEEHRE
Coordinator of the Special Forum, Department of Geography, Faculty of Science, Tokyo Metropolitan University
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Global Environment and Energy
Zenbei UcHijiMa*

Throughout the histroy of the Earth, the present is thought to be a crucial time facing all living organisms.
This is caused mainly by the overuse of the Earth with Man. Man intends to convert the Earth into a planet
for Man only, using sophisticated science, various technologies, and huge amount of energy. The overuse of
the Earth gives rise to substantial changes in the environments in which Man and all other species live and in
the ecosystems that sustain us. In this report, interactions between energy and environments are analyzed
from the four standpoints such as 1) energy that created and evolved the Earth, 2) energy that drives the
global climate systems, 3) energy that supports the global ecosystems, 4) energy that exerts crucial influences
upon the global environment and global biosphere. The dramatic changes in the environments and the
ecosystems are principally owing to an uncurbed growth in human population and economic activity. These
processes are based on the massive use of resources, particularly fossil (solar) energy. We are consuming fossil
fuels of 6 billion carbon equivalent ton on a yearly basis. This consumption corresponds roughly to the
amount of solar energy absorbed and fixed by ancient plants during a period of hundred thousand years. We
are also utilizing one third of land surface of the Earth to produce foods and feeds. Furthermore forests land
of 4 billion hectares is used to obtain timbers for fuel, construction, and industry. The monopolistic use of land
and bioresources with Man should cause necessarily the reduction in the carrying capacity of the Earth for
wild organisms. The loss of biodiversity as observed around the world is thought to be an obvious indication
for such a decrease in the carrying capacity. This tendency should be intensified by an uncurbed growth in
human population, and consequently in economic activity. To evade such an anthropogenic crisis of the
global biosphere to be predicted in the next century, it is needed to convert the leading principle of human
society from the sustainable development into the sustainable symbiosis between the Earth, Man, and other
living organisms.

* Faculty of Science, Ochanomizu University, Otsuka 2-1-1, Bunkyo-Ku, Tokyo, 112 Japan.
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—FREHIBEREZ L TWAE T 7 ) 1 DR AD 52 55—
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1. LI

B o A & HIRIRIG B, HE, B15< b
BEHSWHIHRATEESIOhTEE LA ZLTX
BRPX EDsFE L TS MidK 313, BHROLIZALZAR
HWxh, BEOHRNSERBRIEICR L.

CoTHBLAVDR, HROALD, HLEBER
KBOLTENIEECRBIEEFEEL L TVWE AL,
BHOEFEOIHICHRAPHRICKEL, BIEL, TX
BREFIhSEREFELT, BARCYPHEKREIEEZLS,
HAELLSELTERLEWS T &ETT (ErRasmus, 1990).
L LIS SIEARA LEARMEA TV &, TOMR
D7oeAMEIICAARBEEH L ToELZFERE
BoTW DOHEHETY, 015 ARIHEER, SY)
bgxh, ZLTHIAOBRPHEL ST LIk &
EHEESL DR LHBH S TT (TispELL, 1989), %
OERSHICEVT, XWEBRBIEOMRE, £t
TRITRBI>TLE 1 HBHED, H—FHRLE
TRRAEETPOEZ LD THEED R POEHARBEE VS
ETthobhgd (44, 1992a),

Fh EEBHC BRI, BRA NARIRBIN 2k~ LB
RL, ABOEFECOEIHICH, BEESX, 8
PIERE - HROXEAE LD E Lk 59, HiERofEhT
BRIZYUGFA I VT BT ENTELVEEBALBER
M, K SADHFLWEN TS, B L LTiEdE:
HAHTEVHSEBUTEREN-TVET,

Z DIz, FolhoEEOBWAKEicE TLIL
KTY. BRI, K& k- Loi5g, BER +
S YRBROBE, BR - FROBE, BEYLLE. Tho
DRRIMWRBEO SO TH D, EHINSLEEA
(Sci. Am. Special Issue, 1989; Cave, 1990; UTAN 54
£R, 1991; UNDP AnnuAL REPORT, 1991).

BilE, COMMRBROBRBEHEGRA ONFOWE
& BN ELSEBEEBRUTVET. £HEHoC
DR (GAIA) Z5FB i, ThbhosESThifsw

DOMhEVSIBET, 1992E6Bic7/50 10 T,
HUERY 3 o P AT DA, 21 AT TOBR - B
BoERRAER (Y 2EE - AGENDA 21) MREX
hE L1, BB, BRLE - HfE~-2&LE
ARVBRBORRLEWS CEMHShICEDE LA
(Bovp, 1992).

i, HREEOZ OHIRY § v M i oDZEWEE
MBHsEBVET. FF—oi3, BEMEIC-OWLTI,
&5 LT OHRRIEOERE S (BT - A - Hifk - 5F
RE  SRBBILE) 1tk > TRALE TSV
EVAHT L FLTHS—ik, Z0REHEIX, B
SRR E—oDFERE I TRIEVEVWSIIETE. &
FTHRESNTCEAFATREVWRBLIBEIILT,
FhENOMBMLEEREICLE L b othh s, R
B-BR A\BEBRO(KEDLDBOELVHEFELEER
BEI~RETL&O.

A, R L BH—H BT —RIRORIE
bz, HMRBEEBEIE LRI VW TOBEREED 3
RHOFRF LB LEENELTVET, HROFK
HOBIRIZ U, HEFAOHIRENS X 7 A ~DREH
LEBOERET LD, Chhb S TOBERY 27 ADE
#eReMBicE TERLTWEE T,

¥17:, YAES & AGENDA 21 #8Eic LT, X%
FEREAELTEELTWS, D779 2oHAD
BB T 5 mHASAEL S, ERIREHLDE
#H, ThhrSoRNFAROFLVWAS 1 %2R0
THEWERVET

2. MEWMHORR

Ry AL, HRIcBVT, KBk E
¥, WWIHE, WEMLSICHNEESS 0 E Lk,
ZORERE LT, KGHLSHERSRYIZEI -0 5
T, ZOOLICRBHREHTLRIREhTELDLYT
7.

72 Y A SREDOHSEI, 1630 Fic# 385 5 km? D

* QIEAET 7 ) ABR ey 5 —, B ZEAFEHFRYEE
' RRI219925E5 517 B i TS b h o 2B B DeRy ¢ - ¢ EURSMHRSH) S HRREFROBHE] RN

EUHRLDTH S,
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bk, PO L~ ORI IC X - TR S N, 1920
I 249 F km? iciiDE Lic, SbHHICL-T, &
EHVEEHHO S B3 T~ ¥ —hiflifsh, H
A O EEREEERcE b hTwES, BLC
g —oy iV THLAFT. —KRELO
80% ML -~ THEHDbNI TV 7 5 v A, 17894
2t AL, fHEELO R -7 14% ofiEiciE b £ L
fo. TOEEE 19 R E, HHREROE AR
75 v R, FEIcBWTHELICKDE L o 2EHR
WHiEE - LT, AEEZER S 500, BEAloR
MaEREE L, &5 LTHEND SRFIcB8
SAMEBMA LI TRESHVEVIT EICHDEL
1z (PosTeL AND HEISE, 1988).

ICIHI Report (1986) d L — Mick 5 &, Bk
i1, BIfEHUERD 6%, #73,000 F km® OHHi% L TWw

T4 (Fig. 1). Thid, #EigoE~ 0 2/3 Okt
Ll Ed. T 3,000H km? @55, 1,200 Jj km?

&, B e Sl - FROBENEL-TVET. T2
i, FRFHShTVRY, HAohEnwE st
(hiit - B - th - Slkiis &) AsEERL L Tu 4. DIET
HDEEBEMNARE NS v RAELESTHEATVLELL
7, B E AR ORI & - TR ERs i tiebhT
EF Ltz 214008 km? @4 v+ 95 K3
YE(T7VATRY Y F, ETEET— FEVLS)
LR oTVETD, TOHBITBE L OALDBESE
b, i oREEEIPEEE NS itk TEIRLT
XE L, D400 1 km? |, BEHEES KD
O ANMEB TR s kT, BHeE bz~
s hi-£x 7 70— 35~ F (fallow land, {KPth)
&1 - TWET (Table 1),

Th o OBMHHIE, FEHMZ0 208 06% b
1% 09, BLdFETRIEahTwE S, ZofERe
LT, 80FIcHBWTIZ, BIEC S Lk 1,130 1
~2 5 —nhfkiEsh, Fhici Ll TR -
72110 f~% # — T L1 (Table 1). BX%, M
12, 1310 W H HRTY. Co¥FIHMEIc L ->TK
EVENBDES. TYTTRINGT, T7VATR
16129 K # i 78 - T W\ # ¢ (PosTtEL AND HEISE,
1988).

C OB LW R - BRI TL & 95, KEL
FLHETLEoH0ET ()EAOLNLT, HAD
AR O 72 (BEMIELSE « #R% « (Lt & - KOs &)
(2) [®, BFOL~<VTHE, HERAEATT A0
(KHf - e 75 v5—v a3 viid), FHESE VK
W (BT ETL Y « FA1LE) O,

Previous Extent of Tropical Rainforests

. Current Extent of Tropical Rainforests
Tropical rainforests in the world. (NEc-
ToUX AND KUroDA, 1989)

Fig. 1.

(1) &#

i oA Stkic & 3 THRMETE 1, BEAL,
HithofodIicTE AT EL ORFFHEARE L, A1EEA
F4a2ETHhET. TOLSLBURTIITRKITE,
K7 o 7S a~DEEPI—F 1 52— v a YAREODI:
W, MOy A7 LD ZHHTRELNS
EHE[ERA. BIE oo, AREsrncikben
5 THMBAZE] MITHHbITVAIE, BEALRST:
W £H#A (Nectoux anp Kuropa, 1989; Kerto et al.,
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Table 1. The state of the tropical rainforests in the world.
: Total cover Closed forests Depl. rate
Countries (million ha) (million ha) (million ha/year)
Asia 16 336.5 305.5 1.82
Latin America 23 895.7 678.7 4.12
Africa 37 703.1 216.6 1.33
(Adapted from Nectoux aANp Kuropa, 1989)
1990). fRIEF 3icoh, /PEVKRPELOHEPMH BT CHVSRBEMNT IV ADT0%, 7I7D50% &

iCi o teh, AMEMsiw, BftoH 5ETH L&
3l¢ii&k-T, HEOERP, HMivEcvEd. F
1z, BBEEDBRICL-T, BEMBROL W EE TH
ATBIEMNTEBLIICKD, SHREFEDOLDITH
MR- X 2 HMEIR 21TV E 3 (FEARNSIDE,
1989). BEOF—2ickpEd L, 5L THHHHK
DTO0FHS 1,200 7 & — A HGELDIATL -
TW* 7 (PosTeL AND HEIsE, 1988).

(2) MRS BE

Eh o, BMEFHBOTRPL Y v FicfEFUALR, &
g, $oAEordisHIREE L TEELE, &
hiREbHTMNEET, 77 0o— (fallow) HABIZEC
(2 DK O ULLBREMRRIC L - T, 8~804F), AR
DOEIFI T ERBES X TVWE L7 (WiErsuM et al.,
1985; HouGHTON et al., 1987).

HRILE E DI, 5472740 EEERKRHED
b, BEBHEICE-12T5, HIBICRITLVWEDOAR -
BARBGEMEAH X h £ L (ICIHI ReporT, 1986). H
&1L, EoAOD 70~90% ®, FHFHEELIE
AL (BX - A2« #g « WP L) ThTLRVWERH
KERELTAALE, FEBME LTfiiv, KT
7 7 o—HiloEV (3~8 FELIT) Sk CERBL T
W% 7 (HoucHToN et al., 1987). ZOEEH, Kok
AOZFHMENZE — FTREBLTVWEET,

hEgkoD 30% OHFKRRFOFREL->TVWES

(PosTEL AND HEISE, 1988).

(3) iEELkm

HF HSHhTVWRVHEREKOBRLPO—DDKEL
R, ez kBTt RERE L T, BRA
2 (@ bbhid, A\HBEHPEROKBELBZVWDOTY,
Eho, ElHNsKbSH & T, RADENIY
NYFIRKESTT, HHOBRYIOFE—HEIZ, REI
BNPTVENTTLBLS, COLHSUTHRAMNER S
hTxs L

Be7 </ iz, B, WEEE-PHORTIE, Summk
OUEfinrbic, HELFIEHEBRVTLE SBANE
<, B EHBC LTVWE T (Linpen, 1989), Fio%
WAL FPFI=7t0HIELXREERVEL L KHO
7o, SREAEY NNV FIRIE-TLEVE L.

AV RXAVTORA ) < v 5 T, 1983~84 i,
A KB T 35000 km? O FEMHHEL L £ L A (ICIHHI
REePORT, 1986).

HADHEMNRBEALR L -TVWBET 7Y HDT Y
7« EMETE, LASSHAFHEL T/ 199249
Riz, 3@ hiy B kENET D, N1~
29— LOEREShi-FbikbhF L1z (Table 2). T
DA, 4% HHEHEOKHT, {hod 96% i3, T ILE
EPEREBONEKETLE.

Table 2. Bush fire in Burundi (September 1992).

: Traditional or Accidental Unknown Total
Province Types criminal (ha) (ha) (ha) (ha)

1. Cankuzo Savanna wood lands 837 82 188 1007
2. Ruyigi Savanna+reforested lands 6,268 182 -— 6,450
3. Rutana Savanna+reforested lands 422 3 - 425
4. Cibitoke Reforested lands+natural forests — 35 223 258
5. Bururi Reforested lands + natural forests 1,360 — - 1,360
6. Bujumbura Savanna wood lands 16 6 — 22
7. Makamba Savanna wood lands — 10 — 10
8,903 318 411 9,632
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2D Lt, ABMOFETHASH TV, - FEKE R
W, BEOMERHOME G- F+ 775y
F=va V) R&aTWAWALEHTHEKIEDLN, i
NIHPHAREED, KFEHEHDPTVREEDSL -
TWAZELROMNLTRIED ZHA.

(4) M- s -BI<Y
T2/ v OBATEY BEDLISTHRIFEAL
1,500 FH S 1,700 Y 9 — v DESHHBECH S L <

REERBM (2-b—a—v «FHENL) KU-T
VWET. 20 bOKERHIER ICHERME  HER
hTVEd. LHEs, BEFHOLIEORIZEL, ¥
VHEWVAED S BELS S\, Bttt LTLAES
C EMTEISWH S TY (PosTEL AND HEISE, 1988).

ATHBOF—-y—-ick 3L, 73 onehigkics
WTId, BRI, RuR, BRI, 4, TS vF-
Yav, T¥ KROEELEDLDICHIEOEE
bo bBVRREL>TWEY (Fig2). Chid, 7=V
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Fig. 2. Extent of deforestation in the Brazilian Amazonia. (from Treeck, 1987)
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H o - DH 1980 F iz 3 4%, 1983 £FEiz i3 14% Ll
(#1540,000 km?) 125 >TWVWBEWVWSI T EThb,
v ¥ ¢ (TreECE, 1987).

(65) MR
FHROBDIIROS>—FAMS D ET. £hid, &
HWTY. 74 Y, FER PEOHICS S4ERO
FHIBTE, BN TERCAERGERICER LTV
7 (UTAN £E8248, 1991),
IRbicsWTR EESY, SEEEEU LS 2ERO
ZoexEENE, AULLS>LUMEAERIZCEINS
CEIRBVHDFEA, MEMIRTIE, CORHEROM
BRO>TOFBEINATVE AN, oD 754
DI, UL THERIEVLOTT, & T
bEMNEL, PETLEEHTYE. TEhOHIS 0ok
igic 51 2 HROEHETFHET &, EBREREL
T, REEID SIEHCBEVSDELBZTL & 3.

3. MIFAMIHRICERIESE

AR IHIROEBRICH L TED LS HEH %
FB->TW3BTLL S

KBD [forest] (HH) EWHSEER, 57 vE0
[forestus] DS T LDTY. &L, [S01Hic
BOTH3b0]) EtH->TWET., KL OSHHIIAE
IKE-TH LW IO F4T7TLE THdL, ANO
ERDI-DIBRBOBEHRELTEZA SO, [Zok®
KEWTH B BHETLA A, & XA - 28,
FMORRZ T Tidd, SHELLE SITEEPETI]
hoFmlutitsiRgL T Lk
FBICHHRAE, SOV ETVAVALIE
F, x5 Th, T0BLEEEE, KOBS,
TR MBI EKOMBBED 5 v 2% E
b, BARRBEHRGILTwET, LT, Thwiicit

39

KO3y 257 A0HISRNE, FAABBRAREESG
DAGALD I DIRRICTL > TVWB bIFTT (3 v 7,
1991a). WS >HDFERD LIFTAEL & 5.

(1) MBTHHhEHROKS - KBER

BETROBVRHE (7L~ F 01, Pz 04) &
HODDEVWVEREICL > T, BEFRRIAB R vy —
KL T, BNROFEEICH VWY R FALE>TVE
1. RARIEBLT, KERICAE REHEZ>OTT.
TV FEHE, B -EEREO S B 50~90%
BRARICL > THERSEE T, 2hicH L TEioY
BRLERRD 40%, BoLMoBA&TTE30% L
ARIhFHA,

COFERDO BT, Bk 2 FiRli i RTEY
Rt (746 mm) @ 3fELLEEBRIShTWE S, F 4,
HikoWksd, WHHRFEY (266 mm) o 3 ELLE (879
mm) & 15 - TWF 3 (ICIHI Reporrt, 1986; 3H, 1992).

ESIR=E-SOMEMIRKON, TSV, ¥4 -0, #
Yy s2a, ThiZJTHEBONKD 23% 2 5HTVWES
n, 7=/ g G T LMROFNIOKD 2/3 2§
ATVWAbUT, BROBKEROEI 20% 2 45HT
WwWEg. 7= iz 200,000 m¥/B Ok E ATEE
LT, Chiz 1 FHE6200kmd, 74 YHE
REOTXTONDIfELIEES Y, HAD 16501
b >TWVWET (Table 3).

Thbb, 77940 2/3D)0KBIZHF1 -
(52,433 m%/%, %9 1,622 km¥/5E) » S ATEICHL T
VWET., LHAKERONIIHNEELRHERL TV AL
b %3 (ForRESTER, 1985; 3H, 1992).

BRI BV TRARRMEDOHTH VDT, 0
Hugkic & » THROKRK P OKESR, BED 62% HE
ShaT EiciinEd. ThMSEELIA %
h, HROKRK - KEROMAFENEKELEEE RS
LTWwET,

FLHFRORMIBIERICF aH I L >TVWEDT,

Table 3. World rivers discharge.
River/Region km3/year m?/sec Comparison
Amazon 6,200 200,000 3 times all USA; 16 times all Japan
Zaire 1,622 52,433 2/3 of Africa; 26% of Amazon
Mississipi 554 17,579 1/11 of Amazon
Shinano 16 465 1/430 of Amazon
All Africa 2,432 77,118 399% of Amazon
World 40,205 1275,000 6.4 times Amazon

(Adapted from ForRresTER, 1985 AND YONEDA, 1992)
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BEHBHL O A, BHESE-> TERFMNTE, Th
TENERS W THERRIYL 3D TT. TOHR,
3 DR & T, FRAKUSICEEN 20% DT 0
BEEMATVEE V- TWOWOTT (ICIHI Reporr,
1986).

SOV BRI E R FENEHEIC LT, T
D=->OMEHIK (7= T 7 ) & « HEET Y
7) HFHO—BBVHIEE BV E T, Thid, #ER
DHEFER (Walker Circulation) & LTHIGhTW&
+. R LEILHER (Hadley Circulation) @ cou-
pling it &k > T, #EMUZOBMOELZESE El Nino
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Fig. 3. The El Nifio/Southern Oscillation (ENSO) phenomenon and its coupling with the tropical large-
scale circulation and rainfalls distribution, based on satellite ORL data and wind divergence

fields (6u/6x, 6v/dy) by Sanca (1993).

(a) During normal years the tropical rainforests regions are under strong wind convergence and

heavy rainfalls.

(b) During El Nifio years (Dec. 1982-March 1983), the anomaly field show the occurrence of
rainfalls over the normally dry regions and reduced rainfalls over the rainforests regions.
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Fig. 4. Environmental degradation due to rainforests destruction, in relation with cattle pasture,

(from TrEeEcE, 1987)
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nd Location of Kayamba Country.

Fig. 5. Vegetation of Zaire a



Migration of a typical village in the
Kayamba County, Zaire. (from SANGa,
1991b)
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A New Approach to the Coexistence of Man and the Nature
—Learning from the traditional life expertise of the rural African—

Sanca Ngoie Kazadi*

An attempt is made here to devise a new paradigm for integrated and sustainable development, focusing
on the problem of environment destruction of the tropical rainforests ecosystem, in relation with the present
time development porcess within these regions.

As a matter of facts, since immemorial times, human civilization had always been associated with the
destruction of forests as frontiers for new lands (agriculture, dwelling, ranching-:-). Primitive people who
depend on the surrounding environment for a living, tend to use it sustainably, and live in continuous
adaptation to, and symbiosis with it. As man divorces with the local ecosystem and devises more sophisticated
means of production and subsistence independently from it, the development process becomes, thus,the motor
of fast environmental destruction. So that, the more sophisticated a civilization, the more acute the problom
of deforestation and environmental management.

Third World countries in the tropics, are torn apart by the ill-coexistence of traditional and modern
(western) production systems. Excessively extroverted (production for exportation) and locally ill-mastered
(both technologically and philosophically) development strategies are shown to be disrupting the ecological
balance of the local ecosystems in many areas, destroying both their natural and socio-cultural environments,
without bringing the expected material wealth. This highlights the shortcomings of the main-stream western
style development framework.

* Department of Earth Sciences, Mie University. 1515 Kamihama, Tsu, 514 Japan.
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In the search for a new approach out of this evil cycle of poverty and destruction, the ethnoecological
knowledge and behavior of the Luba people in Zaire (Africa) is investigated. It is shown that, in order to solve
comprehensively and sustainably the economy vs ecology dilemma, modern civilization has a lot to learn from
the allegedly ‘primitive people’ (their environment knowhow, their socio-economic wisdom and expertise).
Moreover, it is stressed that, the participation of these people, with their wealth of traditional knowledge, is
crucial for the successfulness of these development strategies within their areas. In fact, unless they become
both the targests and the actors of their own development drama, these people cannot effectively contribute,
locally, to the sustainability of the global environment.

This seems to be true for all the other tropical regions, and has to be implemented quickly before it is too
late, before destruction becomes globally irreversible.

Taking account of all this, the concept of "holistic approach to the ecology” is thus defined. This is the
essence of a new paradigm for comprehensive and sustainable global development for global welfare, based on
the friendly coexistence between the man and the nature.

Key Words: Deforestation, Natural and socio-cultural environments, Development dilemma, Integrated
and sustainable development, Holistic approach to the ecology
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Hhi 5,

CDEICARANCBIIRDBDOIEWWIHTS 54,
B Eoptic 5% 2mFUdEV. L EATROBES W
Bt (V- 2924+ OBBIEHH—57T~—60)
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1959, p. 593).

MEPENAT I & TEFH) T, DofgFi, MK
+ (hEW) SEXFET, kickbhThsdsl
DI -fet i | THBEL, Bk, TDT4, &,
@FiRS, Ok 3, @FTLHOLINEHLDHTHS



WHNCHET A LI OXSESLTWAEE | ELT
W3 (s, 1978, p. 712; BEEIIZA, 1988, p. 666).
PAEFIEE LB A 2 3D OBiIAIR, Kick - T/
EUotcbD, THbL [T/ OWE VIR
BMLTWBEWZ LS, Chicstl TieoHBTIRER
DEEHD R RIT>TVB,
TErRginEest (FriER)] Tid, WoRRFER, EF0
SATY K 2, EFoY Wok E2mAT, ki
D475 OFERT] 55, FHIB, TOTE. @F
BiEn, S, @aFb, Kk~ @xié, Kk
hTHILV DRV, BWbDEREWITE
a2 Wikl £H5 (5, 1969, p. 559).
THBRAMENH] GBS ) TR), WoRFER, TkED
E2BHEILET, KMWDEE-T, BZhTVWE
EERT. —HIC, Vi3, DHOBSE-TWaEE%:
EWS | EIliRTVS, BEid, [OT4, @aED, ¥
midE, @FiES, SiIF, @LULE) EHB UM,
1987, p. 585).
TRBSFNERS] T3, WORRFR, KEDDOAE. K
MO NETDNENE LSO ZFEELSLTTHEOR
2EDLT) - TWD (K, 1957, p. 993).
FILsifngs) <, wofgFd, (Kk+D, kodo
NEBARDOE] ELTWDS (GEBiEH, 1982, p. 789).
Liooisic g, W& kDI 1 - Tkehic
Hot:TEhELNBEVWSBRIIHLTWS, LIk
BIzEHICHOFEDORRIE, KELABE DU
M TVSE, —23, Kick-TNhE >k bDE
LTo [F42]) &35, KD 18- TR
HoTUMRRLNBLEWVWINETH S, HiFIR, T4
OERBRICER L, BT LEOEET 350K MER
FHLTW3,
BEDOKNBDIELE ST, WD S niciERRE%:
WET3L26H55. Lol, ADiE{E304,
HHLEHIFEFUN o ANEL SN, GRERR
S, 1, ZoflER, BROXBTREVL, Wih
it &, DEPOERTHIHRIETLTVS, H-T
i3, WoORET, RLEHTH S LPHAT S,
DWVWTIE, Wil M) ORFR, TK+FRFE (ML
NTHARWK) T, KHBRLWI & THh, Bk,
[OF73RS. KoRuh/NaoR. KicthEofkits
ICH3BPPNREFORFEVS. QUAWL, @bich
IKIIC BB TEALVEE, @QTHDXINEDLHT
HhroPicET s L. @SS LTVREE] &
WS T ETHD (HEEIEH, 1988, p. 714),
THbb, EOFIIE, BARMBEENSERICMLS
R E VD BHRABHKDOEL D IIEBHAIhTVWE LS
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KA B, PEIOFFHMIC b desert DIRER, [HiE, #
B, B (hEMFERR R L IEO S « BkkeEEdk
LHMUHRFE, 1979, p.86) &5 5. LizwWi, Hit
(1930, pp. 227-228) b LT3 LI, Hicblp
DA A= PR E L THLEET>VWT WS,
PDE#EFELTOWIROFEERIILTH B &, itk
BOBVEVSTFTOMEHTH, RU CTHRIRELEE
FZRTIFTRAEV, BEMIE, DLRILEKATE b
b, WEHEBOTHHBHETOTH, BHLEERIEEL
ZEiclis,

2) Desert ($5im

ETAT, B, FEPILETdesert 05, 4H
bhbhid, desert BWHRTHBLE2AHDO LD L
IITLTIOREER[HAT S, AFLLTO desert @
BHROU L2, BEREMICZOMH THS, LI
3, desert i, AEPMTIEL LTHEbNS. ZO
Bk, (%) 5T3, Off - ifubh S) £3, (A
EFLEE) RIBT3, (ekbia&h) BRkds1L55
(BfHigM», 1958, p.234). GHELLTEBRLTWHWS
desert DR EE, AR HBERICLTVB I Lob
3,

% O T, desert ODHIEDQHMLFED 120, BF%
BIFLTALD., LEAEHMARLD THEfMdpE]
Lhif, desert DEBEBHRDZIOIHIZIE, (F—~LL=ab-
ondoned) && 5. Tbhb, COBER, {LAEH,SHE
W57 VvEBICAD, RBRTONLEVHIENTHE. T
FDIFICIE, (F—L:DE- -sert(join)) £H 3. TUbhHb,
desert i3, 37 VBN SILEBICAD, BREELS - BE -
HEREKT 3 (de) &, (join) THbDL, i 25 ¢ .
2INT 32T 3 (sert) EH—DoDHEELHRL T
W3,

& 51z, The Oxford English Dictionary (L1 F, O.E.
D; Simpson and WEINER, 1933, Vol. 3, p. 240) &, The
Shorter Oxford English Dictionary (LIF, S.0O.E.D;
Onions, 1973, p. 527) Tid, desert DERHIZ, RD LS
REHESNE, bbb, desertid, £3&h, RIKY
2EHKT 357 v EOWHE desere DidEHNFHM, BB
Tohtk, RENLEEHKT 3 desertus TH 5. £
AL L 7-:83) desertum A3, 5HfEIcs 7 v EREh:
FuH s Bificflibh, £hht 9-15 o HLEC
desert & LTAYD, SoichitREICA-EWnWHI L
12185,

kDT &2 LH 3L, desert DRI, WE%E
BEAA -V TERLINERNE > oIV T &MY
BAL 7. O.E.D.ickhid, BERZTOEKEXR-TL
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T 5705, REE LTO desert OEHAA L, ADEA
TURRVLLHE BHRIC bR Ebh, £oduzi3gRKk
M bEEFn TR & WS (SiMpsoN AND WEINER,
1933, Vol. 3, p. 240).

ETnid, BERCIT, BFOEKEENT 2 KE
@ jungle DFFEHFUSSWT, TTIRBNI T EMHEH
G, 1982), HHTHBICERLTHELW, O0.ED.
&g, jungleid, b bEy 22y o PETEL
e, Vb, DAY 5 jangala K, S Hick
YF BRI —F—EBIA-THH, mhlth, HE
FiT 3 jangal 750, ThAMNEEBICA-LbDIZL
Y9 (SimpsoN AND WEINER, 1933, Vol. 5, p. 680), #<
LT, SEDBiE VS HEWCHBIc S 3358, AR
D oA, ADEF L VERE VS T E
boC ki3,

ESIBVEDBCSET, ABME > FEEZMAT
VLIEWERTIREL, DMREOS EBELTIBES
1A EATAL ). LFIROHEKLBEICLES
A, SEAR UMUK S BIEGSHIS & TR, LRI D
WD RIBIORE A EN SRRt L > THEL(R
Wot:bDicti 3, BEABHHRBROIBLALR, A
Ml & » THRELE R ik « BRHKTHBE V0T
bBETIELY. FLT, Yy iibiig, BlFh
SR E TOEBNERGHEmEL L TERAIA
BloTFE2ZIEMOERINTELRBITHS. O
KHURRKE, VeI opiii TE—HMORER
RIMWNELTHBRLAEFEL LIRS,

3 HEOAA-

WiE iz, WEORHTOFRLE (D) KA
EHTIHHBTHE Ehbhot:, FHHKED desert
DOFER, 57 v ERROZET, RAToh!:, 1
BEBEINIEIAJEVSEKRTH-T. LT,
desert icid, IRGRMEED, WA RYES ZEBRIEA
V., Fhwiic, BERo & S icho Tidgebkitigicx L
Tb desert Fffibhr, EFicHk5 7 38 KEic
H&, LFROHIRIZEWT LB desert EVWS5H
BrEAHLEESOMERPLHM AR Eh TV S
CEHMHRENSG, TITAETI, WitE w5 HBiic
ABRREDE S A —C2{ax, LWHRBRBERL
TELODEVSIEHRESICHMBIAATERTHL
o,

1) MEROPR] & [FIOBWHR]: BXLPEO
R

WD A A —J BV EOTREV, EbHTHESAL

Blch s, DEoBVWERE, HEcWiE bbbl
EVSWMEEEALZDEERY EiFTHW,
Y, HRAOWEHE, WEo4 2 —-Ih oMy ki
TAHlw, §iHld, BECSTETILLE50BLEHEL
TR L DB T 24 A — P HKRDEH B DT
Hotz, TIIWRT DI, [WiEWbhT, ilifid 3
bORFEITT M, EWHSHEBII LT, EIEHE BT
FLiBbUbDE I3HBICABLILbDTH 5.
1. Bk - 8% BERES, A
2. X g0 (BW), 1R DE, BEENKEL,
KE3, B

3. B WohsERE DR O A7U R,
wmhsshEls v GEIL B, 8), S, &l A
FLLYHDFR, BR.

4. &M 524, 4

5 AR #HRE, ¥+v7, +v340, FFEE,
BifixE,

6. Bk £33k,

7. AXVE: XY e FH (Y « ¥H—nHBPHES
) =),

8 Ml [757Do—v vz ¥

9. KoL THOWEL =34 val (HKF: £
REF), THRDE] @F: diNEs -
7747), %y Fex—va ] (@F: hFRiH
B, [¥+5 0] (P XEE Fa—7 2
yvr V).

10. B o7/ — 0, SFXABH (R9 2V e~
74 ).

11. i 13, 4$9I975¢€7, T,

12. fa: i, K
13, /pi: o] - TEOK) WEiR),

DRy (REBLE.

ChonBERR, BRULCSHREIHREERELT
W3, EidVZ, BEROEELTOMB LR, VT
hoRZEH LHRELPHEDTINC, FTRAETHED
VAN » ) ORBERIHRE LTEXTW LT
5, k&R, MlEE AR EeAKT < B EHD
HRUUE TADWE] %27 — < IcHIRfEME < 8
Wik T3S, a0 mh~] (B, 1978) &,
DEDOK BAADWROFERE WA LS, DiisE
BTEBVHEAICE -T, RAL LToWild, Bt
DFFE VI kb, FHMSEHRE» & T 3RHENIE
FDL5TH5.

DS UBERMDB1-0hn, BEADOW WO
xR, LELERRADO LS 1 DA 2 —-viT
WREBEATHE S V] LFEELBIET 2 SHEMBNS



nTw3, LEAE, BATEE, LV E, Bk
LHAANRT CIcEEBVWENLXSE, HEWVIE, L
MO EDRBIFASBTLLVRREEORMC, L
MIEFNRPEOV E-DIRTIZH 5. TiRH B,
ZRIIPEDBAD—RITT EFLV] 2iBRxTWVS &
&, 1976, p. 86).

EoI/ME BE, THERAIRBY Z2WEE] <o
T, WO TALMEE] oko—1f, [EHVD
<, DHRBERIIEALEC, KELALREDEOK
ol 231HLEbERDESBLTVWS, THD
b, MBH#E 36 i iR & W OE =80 TALE
#3112, BROHIEHE O LTLRESh S NEHM
D—>TH3. £OhT, ERHVDb ELH{HLTED
EDWEMORBIE, £ LMot ERIAL
TW3, Fh, DEEIHHLTHRELLEIAE, EE
LLTHOb-EbRIETRZLEIAT, BiREVHH
Ehh S, BE=DWHOHIRIZ, EVE (WPEHHEK
W53 T) BRAODBBEBL TELODEVAL
51 El~TWwB CME, 1973, p. 11).

o S T/NES, TBE wHIFEEY, RVBEEAD
WA HELTE) VWS SHBVAFTERTWVS
HAEMBVEH>OREE LT, WA SHIBICMIT
s hi- BB EATA LS, ¢, HRICRH
NS (24, 1981) 1213, &EE L TOD desert %
MFith) (@l p.23) i) (E, p.254) &LERLTW
3. 4%, DEOWEDEHRLTWETHSIDNS,
Pt ELITWEEBDNE, Cofh, ~FrD
oo BRIEEMERRY (~H v, 1980) Tid, desert D
#H%E 2445 ] (E), p.819), R+ 735 @K)] (&,
p. 622), [4/¥27 (#i#i; a sandy desert)] ([&, p.
516), [ZF » /s (W) ] ([, p.622) LELRENT
W3, kLAICBEARE-STIE, DERD (W) o1
A= DEF LTS,

wRicELobicpEsndn, WROEFEEEALDE
LB AWEBRES THA b, £ THINEHODE
LBBOBAEVL H>HANLTEH LS.

& A, (i) &, TREMSIEFICHRLTVS
fedbic, N REALEFET, BRNAETOLRE
DM, B,/ i) (BBidh, 1959, p.593), 7 [Rhif]
Eig, (KBEthe, BETEMDLWIY, EYHBEL
+F, YISO TLEVFFEEN - 123 (B, p.769) &6
D, WFhbBDOFEICERILEHTTWVAS.

feoBTd, Mbi) &3, TRMBDELT, BP/MA
Ehbicts» L REDM (FH, 1969, p.559) THY,
Fabitt] &1, TABET, BiMDRVwikbicflyInEd,
WHEBAIKRTREIM O OE[FE L - 3] (B, p. 695)
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LR, BicEBL TV A,

1, MG EBRDEICS>WT, [FhiREXL 50
THY, TOUHER? L TERXBOKENIDOTH
3, XHAR, bhsBLOACFECAMELT, CO
BitidrtZah obibdrdtEicitT, MR 50
e LTHUR L /) &i~xT W3 (Fit, 1930, p. 228).

FhTIE, WEEAL OB FHETRIR L 22pEA
i, WhLEA 2 —YEPREIRVTVEDOTHAS
», k& A, HROTEEGMEEE MLAEE] (A O
X59) Ickhid, DECRBAZESSBEALVLEY
fr7va] BEGEEZ, WREEBRhTWIIEBbDR
3. COTva3, BOKMICK S LWEEHNSEM
ORDPINEATAZES HYFEWMEEL > T (th
%, 1991, p. 247). hEAIC & » THEIL, DXk
Boith s TH D, ARIHILLASICIIEES
hB3BWEMTH - 7.

2) EBROMURH (&&) ORR: hHEOISER

thgitg ¢, BTN ETEL S, B &
HiIEERSHA, FRRRDRORE L TETET
BRI EEEIR - TWA, L L, phoopiicxd
TREMMROBITEEFEN. 77 ETETHERICHD
ZEMAMET A LH0EBERDISEL, TOHDOBX
CARBEOUMSICBEERES bDMHS. XL, &
HORENEETH I IDEDOF S LV HRE
75 ETETHELAEL, »HoDREOTRL %
STZHTH2, WBEII>VTOERMSEEERVLA,
WD A A — I, T 5 7 OWEEOFHRIZE > TV
3&05 (K, 1979, pp. 31-32),

7 5 7OWEONFICS ZRREEIE, KRELLLYD
e RSB - BEE W - WK OH 3088 « AR
Qb - ERUWBLLETH S, BRiEOBRIDEU,
BIBSOH 5B L HEERISEHK DEICHDORE b
WABY Y (BB EMHEL-LBALVWHDBEOIE
<&H 5 (|EA, 1979, pp. 26-31).

EHEEE, 1993 1 Hic A — ¥ v OfL#HRRED T
)b Y TEEIGEVWT Y 74 BO0ER L B TEICH
Lot BECEITLER-Y Y AD—ADEDELR
& L0, HTDOALBR, [Coizy 12, it
MZm oI ] EHUET LA Y dDE0BRS
LWEETH 308, ATk dictioFEme L
TEBENTWV S,

EIAT, WHOI LE~TNVETHE,
midbar, # 5/%Y— carabah, ¥ x < —-<— shemamah
EVS, TOS5SbY v —2—DRENITE - FiEE
BRL, BhEEls T4 5 ) 28T 3. 125V Al

3y FN—=
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B2 b - THRERE L. WS DI, WiiEiRY
* ZOWERTTH D, MODEKDH 2V IERHEOMTH
5. LT, AMoBR+EExe3, ibbAMoD
BRASELTEHTHEICKED, HMERESE 2. Wi
3, (REBOPS LRI OBE,EL, v/ M#R
HRERN] « TKDANUTREEOHVWE] « [HEE
REST]) ORHFTHY, BEBOHAT 2B (LA)
Dy =THYH, HEL-LOHEE IWHOMTHS -2 (L
¥, 1987, p. 203; 1993, pp. 91-92). W#EIREI VIR
BRoOEHRTHD, MHEBAL, BREMARRTICLER
&> TRELEAEMICERT L0 TH Y, RIADHE
RS ZHHOTHTH 5 (L, 1991, p. 43).
i, ¥V +ETER, WDE%E erémia V5, FE
i1, BHORMERET, [bh/til] © [EROH
Bil 28k LT3 (U, 1993, p. 91). fuit
(1930) MEfET 5L 1S, #Y &~ v Ableremia &L
T, n—< Abideserta & LT, & SIIERAN Wiiste,
waste, wilderness H& L TIBIEL /- b Did, B 20
DHETREM -7, ThiRECbOORY, H-THS
DEKDEV, e LY, BEICWPREIATH 3.
AZ B ORTEZEDBICRTTIREL, 204EZKDNR
EIRTHiISA] £5TH 3.

3) Sk LTONHRR

FREOEE,M SV L ENEH, DEOL 2 — OB
FlE LT, WBREBsMmET 38ENS £ —Jico0nT
T MBI TE &0,

12EZE, -2 b3 Y TRKEORBEODEIZO W
T, fER/SF ) vy o 594 ORI WEBICBIT 2 A
Mi-bid, TLEHLICK - 2 AMORE ] 2EBWHL,
Wb s lalc TKtoE] ZSdoREEHiEd 3,
ZLTHSIR, £EvHHE, EHEWSEEDLW,
BEAE- TV EREL, BAMLEVES
HHITiEbONABBEOELLLELTVWS, £/, 7
2 Y ADPERZIC>VWTTE-BERL L b Dthic
i3, MEORE] &h 7y EROBR] & [E—
Y —DRE] &b, EODTHNEAS A -JLHESE
b DH3H 3 (Porteous, 1988; KH « Bl 1991, pp.
162-163, p. 178).

B o ORISR 13, BHARIh S RG %
MEAUTE6DHMHS, LhrLehlllic, BEDHEE
2, BEOEIEEMD BN WM, GEHLBIC
&> THANIIBBONR E LN EHLAD IR
BiREli-TWA I & bRMER.

4. WROBMER

1) DEOHSEZOARICH B3 RMKFE

MRETR, DBEEZRBETIAEBICH>VT, HFLE
BRT7SETEERDLET IEREEMRIL, 51
BT B4 A—VICbERLTEL. Wit &ET
BEROFIITIE, AR, oD% S 3 RALEEL
RMLTWB I EMbhs, WEiDA 2 —Y i}, itk
D SEPWESHIRE S > TWVWA, FCTAETI, Wl
DOERMBRIZ2WTR L, DD M 2 — S HhRB T3
HREERLTHIW.

WEstigic —BiAADE, WBOBEMEREL I
{LEBATLSZ L. Willonikimiz, BiEgos
W|E2D, FzORROBEE B, BE0HELL
W, HEOFMOEE, &oiHETHoRBicWsF
T, BETic X AE MK E W, DO HREEDFMI,
ChhoAFEODEY Y — Xigfls h 2 HREHOT
Fle@EL TRRohBT L1255,

WEOMIE L EYEORBMED S & RO BASE
12, W (erg) « B (reg) « BERWHTHAS Gk
A, 1981, p. 648; #7%, 1981,p.215), Tii, MEEH
SHWBOP, BEOBIEW-D, EIT, LWL
THESNI DU DOTHAI .M, i, BADEOE
BOBHELZOMBREDLSLHHSNIOTHSS
».

W AT 21802 ROF OB EHET O
HhRi3, BEOWHSET ORACHRGLMERICL S
BALEVSHIBERE NI THBET S L RERETH
5, T7YhKBEOY ST, BROKBIOERN
Db - T, SEHHIC A - 7% 8,000 LEFT i @ IAMAH
iz, COBMICY SR, RF 9 7hoHxrF+OH
HEREMBHTARF L - CEMPAShITEATY
3 (F9%t, 1986, 1987, 1990; P9+ 134>, 1991; 38, 1977,
1982, 1987 % &), #HihJil (7 9) wwiziksbEn,
BREL-LFING, F4RAF4EEBUDHETEHA
SABEOEILETEIL 2. WEDBIIc & » ThEESH
robiggi, (LBOBHEII S M B8E2FHETL, &b
BhE TS h, ECHERTS TR =AM
DI E R L 12,

C OSBRI, ] b REKIALIEEL i
CokkbiF TSV, FOLEEL T, K& ko
BEMISE SBROES N, Lidi-> TBEDDE
MUK OKERA DS, WiEh SR, G OWE~LA
RS AR &0 EL TR,

P EoBEEFR b FFTE/ 2 L 2R, B
LoD EMR DR OERMR L HMNSR LIz b



0N, R1Ths ol EHOERKE, TFHRo
WifiRID 575 » TV 3. Rchd KM o8 )15 vz
B, MRfERIIc S 3 & S, Rk s LEss Y,
I B BAMIEN > T WS, Y ST 4 <2
F 423 UC»HETIMwILBIE, CORUSHEBL 285
TH5.

BRI, st S FRREIC [A - TR HE
MASHET Ute, &% BT L 72m)ilg, LsEsBic mikit
HOBMIEEMR L, A/NOBE L L &3 2 NIH
EHERLU 72, B o v b ORI IS, A8
&-T, oMo BRRE THEB SO, =AML
EEFER LA SEREZERL . LT, oD
REICEADIE, TOAMICHWDE, &SItz
Wbl & W\ S HHRR & L B AER S h B &
2185,

WalE), FhiMoA LicaBROBERERTKVWE
HIBHEALTH 3, MibaETHRLVA, gENEI
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itk -~ TREBDT, SO, H<{ zT—F%ER
LEbDTHSD., T ICVHEMRE, B, oLk
HICA-> THSRE I U 2RETH 5. LG UD
(SR AR L 2b2 o A M i, S o s X 3R
THIERIL, DEEEKRT 5. £ OB TRINDEN
HALTW-7, T5LT, WillRBEOERTHBHE
BRI 0 EL, DEUEOSHRET RS h S
ZEITIEB,

ETAT, TV9T7DY 2 Y =h bl (MAINGUET,
1991, p. 76 DMEZATARD) s & 2P BLBEE, ¥
BOZERBROBRARRR 20k 51855, Thig,
Kl ONBEERELELbDOTHS. Thbb, B0
DEFLcBE h, AR ED > TR O
& (gobi) B E 1 5. hRERD(EMIZ G, BRIl
M e v b h S5 EAMitEDbEhAL A
9, W¥E (shamo) MK Eh 5, WIRIICAZ &L, &
N OHMKE SR THMERI L, F S &bl

+

B

X

5

[i]

& é..- |

X 1. —oolptadulic #aEd 2 Wil o =S E S 2 B,
1. BREE BlUEhTHRShTOIESLM BRciitclbhTuwis, BERIO
AR L D ELL, BARAVDBEHEKT 3. 2. EHESSGEHBOEKEANOKE, SEErE
DT HEBOKE. BRIERERESHOEBIE GENII (79) TH 5. 3. BRMICEKE Wikt

o2 k4 2 BIE. B,

COMEOFERSIEPRTH 5. 4. BREPICERS W FEHRIEE

ZOTHICHL ZAMEOMIE 8K T 205, BE, CoEOTESS»pwETtds. 5 EiFH
ICFGE L AR =AM O 0B 08iIc R S W B CHIB AR L 2 » oV b o iiEHd S
nAHERY. 6. HAEOCLERER. 7. HEOSHBEI LAMPIcL - TEKEhIPEHEE 20l

. SBHhoEMER, vy RIOPRETRESEL. 8.

WELDBLIEN Y B R D # +

v 7R OEMiE L TORE, BLUZORIORE Pt EU.
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(i) 1 &abLuvigmess,

2) HAROLMB/ELLPRICOETFLESBOSAA—-D L

DA

XT, 37753 UHELTER KT IR
WA ERT ZZBBAL bR, DEHROAZERICE
ATVS, B TR, ZYOHI%:2 - ABORBEM
13, WHOEIcHHd 5. CoHicEETAZLic
& T, WiiEDHE HHEBHYS Do A —vEiEls
U iR ah 3,

WBOBATHIET 5 ARd s s NS, DEOBERII
FFPE,NSBICAS. »oTKIEICK > THERIL /-
Wiz, RICk > TEoICikESh, HEDZ A -1
WonBHid+20E0RRATH 3. WEOEMIcIL
A=t A, Bick - THE S hDEERICL
T, &oichifELsirhiduoiiv, How, i
DF: BRIk, otk > TERES Wi [Wiio%
W] & bVWA BBFEEZEARD BH S, Kb FWE
DHEANEREHEATVL,

WiiEEkd 2 HERE, DBEMb - TEL AR
AWML TEIERERTH B, —>OREII}, £7E
LoEgsADLSh, E0LORLOGgWEEDET
w3,

NSE TICATELES I, THE EVWSHER, B

WHEDA 2 — T UhiEE Y, BREFNLERIIKT
BEVHSTFEMNBVONBINTH 5. FFELOEHLIE
UXHRICZBIL TV 3, Beofif2ZEihid, chiz
BEhic—o DXETH 3.

Ll, FAREFEERICOHESE LTHRILL Y
BHsH, KETHRRIWEOEMMK L, DiORE
2HEAHMULBL EEFRE CREAEZR VL E, Dllo
HEHSED A 2 — SEFHRICL TV A T & MERICHR
Eha, WEOMBEICR, EEEOEMHZ T LEER
LTS,

6. ¥ & &

TR, DEEDEE VS HEOE#HEFRICOL
THORUBA - BHRETI - 7. BAMFOIUEH S
EFZINAWEUTE, EREVIRGERLELV, £
hwiic, WoFR, EMNOHE M+ X4 a0
DT, KBDITWERY, $HRLLERIRELRT LT
BHA, BFOREICE - THIRT 2 7Hh ST
Ah#En, Tibb, TS oXRiLL LT, THEl
ek (B IcE K FE|ICERITO T Ehfea N,
& 5ic, JEED desert DER L SHEERN L. 20
R, desertiTid, WtRed, PArERIEZ LS54
FOBEWKIRE -2 TV, BFrotkkizE>Thh, R
BToh, BEESNLLIALVIE®REL->TWV S,

-

=

X

5

=)

1
e x et + 3

il

1—I

X2 2PNl h 3 DB ORI 3T 3 EREK.
KhoitsizEK 1 oAREEL



FhwAic, O.E D ic LB & 5 i fiditugic
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