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Development of Techniques for the Utilization of Environmental
Resources and Perspective of Promotion of Research
in the Marginal Land Area

4. Agro—meteorological improvement in arid lands

Taichi MAKI
Marginal Land Research Division. Tropical Agriculture Research Center
Ohwashi, Tsukuba, Ibaraki 305, Japan

Arid and semi—-arid lands account for one third of all the lands on earth. Deserti

ica~

tion is now prevailing and is occasionally linked to the decrease of rainfall due to
climatic change. However, it is mainly linked to adverse human activities, i. e,
excessive cultivation, over-grazing, deforestation and excessive consumption of
water resources.

Wind erosion and agro-meteorological disasters are apt to occur frequently in the
marginal agricultural regions of arid lands. There are various prevention methods
against desertification. A practical prevertion technique is introduced as a case study
of environmental control or meteorological improvement Turpan (China).

Meterological observations related to the improvement of climatic conditions in
arid lands were carried out at the Turpan Desert Research Station, Xinjiang linstitute
of Biology, Pedology and Desert Research located in the northwestern of post China
from 1990 to 1992.
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B9 BAEMKICK 2 b EBa v OROE/L

Wk, RAFF VYA =) R7BFEM (GE6m, I
4m, HPEAK 70%) OhHIBAEMDEL 1.5 H
THEFICEL, 0% 20cm HSRDLT65HT
170 cn IZ{E T LTV 5,
®rvEroay (KIB): EOE 7 IR (G
4m, B8 1m, %HPHE50%) TIE2HfETEL, 6
HAEE TRDT 54, 0% 10H FTRIEE—E
Thb, hvEDIVOELIF2HLBKIZ>WTIR E
OB & ZFFEFOE A RT, ChidbyEoay
BEDBIES & OUREFWBORE I R L, s
BIAEEE L COUREBATVEDTH S,
BRI b LT > It BWT, HEOBEMKIC X B
N O ROHETH ST &, BLUZOHPEE
BT S T L,

5) PiEM R & £ 7 v 1L

7= ) A7 3MER, A, A, W fEESK
&<, WREERARBRICET 2, WicHE 2 L EY
R4 8B H Y, b7 > BRI
ISR D S OREE A 10 m IEVW b D b b B,
PHRE - BitbbRic iR 75 CGBRE), WE, 88, W, &
DELFHSN TV 5,

hE o, #EL, ko =Jb TR =B #KEE
& L TEgdb 400 ~ 1700 km, SHPH 7000 km 1< K 33k
OEWR O7TEEB 6700 km It BB AL & LTE
H, &R, KEEDOREMRAER L DDd B, HILET
BEESREL, MAELTRIATE 2875 23 10
ML TW2H, HriE clERESE L Wicnic Lok
R Fe 2 AR L T B, HEMR R SERRUA IR < (3 B Wb 13

HoTHDTHREL TS B,

5. BiEMERRLISN D[RS R B & BEILBLE

1) I X 2R %R

I D KKK BRI DIEIRES (K94 77— v
7)) TlR—MIC AR KRS 800 mm LLF, %7213k
BRI O B 7K B AL 500 mm LI N O Hil T 13 FERE
DOfERMELBE L, [ o OFERAITH LB D D, B
HIANTRHIRTE AR S T &I & > TEREBESEEN
L, WEDS AL, SEOEAIC KR, MR KT
15, HERMTHEMAITS &, TREK, SRS
L1553,

o b V7 7 v RINLARD & OREZIK%E #
V=X (hvYv, IF—VF, 7203, 775—9)
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EIRIEN B FEUKEE, %72 RIBETHOTRTHEY
WHERE L 7o, ATERUKICRIA L Tv %, KEBF
HE 2@ 27) v 25—, FUo 7 (HE) #E
IFETH 25, HEBEPENOMETREALEAZ
NTWVITW,

2) BWEELEICL3RRUR

MERE A WE T 2 HIEICHAELN S 5, ORI
Lo TEKRUBEITV, BLVWKRRELEMNT 5 C
LISTE B, BT IIH LT ORBECHERIERED
Hb, BT 25EICIERCEAEORARDOEEY
20, FLNOHKNZ WIS T REEENFYTH
205, HIROE L WHEE T R X 2 BMESS
Vo

REAEIIE & U CIEBAIRl & REIEREE T 7S 2 BI85
R TH B, FHKZLFT S ORRIBAERRITHL
AATL X 1 m OO BRIES R - Btk
ThH b, REMILEE LI OFFERRDE D BEE D E
SH—FMNEERICH D, 181 km OFRED « BB
THIE - B REL, BIIL TV 5,

Vo vANLEHO A EFEREC, RS ) ARHT
AMBsFERENT, 17, 21357 5<H VBED
RIS TH 5723, WERWNEKEIED, B RE
TENEND B, WIC & 58K DR, IEETEIR
175 ke, B 2km ORBREKARE (HE—H
MYRED o5 LJllEhIcED, BEM, BE* v b
(FEDOx v b)), BARE, RiROEALK, 727N
b, RO, REXIS EIC X A REFERE LTV B,
FHITEBEL TR, W50 FEEZlAGbESL L
WEELL, SROFERMLERF LIV,

{%@@%%Ué
1. &1t # % T | (&X0-100cm)

BAET DY %
2. i H T BT B
(RIET 2 R it
BHORILT | (g 2 EMA
T5)
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. k@ E H T
(Lo RERET)

mew |

gww |

6. BESSEURELTOKE - BERSLE

1) /K&EpIk

FEIEH TIPSO WD, — U D
RO DREICKE S, BIZIE VT » v DERBIKEIZ 164
mm TH55, 1HIZ360mm bE-7-2E8b0,
—%, FERT29mm OEELH B, DL ITHE
TREZEAL, BiTic X 22 (bR E WV, HERHT I3
HEBIEEAER VIS 1 Hic mm $BEhIIWET
HokEws iy, HE B Wh BE v
() WEZIEIT LS SN, MYIMSESE LW &
T8 5,

KEZF LT 2 icidtictE 2 0ESE 52 & T
b5, -7, KNLRD 1500 ~ 2500 m i< & % Rk
DR IIEZ DHMEDNH 5, Fho, TIEPH « BRIE
T, KEEE RIICE N LT, RE - 1B g K
BHENBE X IITT B ELEbIT, BIEKP LA LK
TG T B MEND B,

B5 T RMREOWER L&D, B, WEEA,
BE, ZRBZBOHEMALEEL, <~vF (735, 7 404)
2TV, FEiiRE e ERT 5, 7, HEEOKEH,
HEBHMTRA IS B EDHAPE L LD HERR
1795

HMERROBEEE LTTRA7 7 VEEHL, 75797 R
HAITHET 5, S OIWKBRTREFEHD T, T,
B, avs)—bF, B (heavz)—t-#%EH
1L ETRT 5,

2) JEEpik

JEERG 13 FR DRBAERS I & R IR[E CA TG

Fit, AR (LFRA OB
bo, R, b=—VEHEERC
BhibiE, HERbIE

R O

R # B (RIRER S TR S
(BB, ARERNCES Y Y EEET
WO 5 { g;*@ﬁjﬁmhﬁﬁ, UA, HRiE, H#, SR

AT IFRE { g, MRS, KEHER

EJLINE A 3

ZEEdn (A ARRAE L T o ZE R
R LBCEE LMD IR EO LTS T &
FEDRAE < 120 OB RISER R Ut 0 #%E

PREED) (RER, K%, 3E72&) OIEUHIRR & 2 04

st opiE, Pt B

FRAY, o FREAEOILE, WRENE EIE 8 K R
BAOEE, BIKEBITH

M 10 BEORLEORNK Bk, 1986 ; Maki, 1992)
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TE LN, zoftic, EERFILIEBE, BFE* v
FRFHF RO D ST (BEHK), Ktk 27 v
77—, i O REIREMSEEIT) LW,

wibE (W) offt (EEl) iciRED %2559
5, WEREZERET 20TH 5, > TREDE
LU, WEORILLET S BN S 5, I NdFRLL
FEowmnK (X 10) (g, 1986; Maki, 1992) 2% &
HONTWV S, WEALOSTHEN & LB L R
KHEE DRI L TRENAT VB,

7. Bh VI

WO EIE L WEREE Micd b, it R
M, %, MEEER > BENH S, COLHEE
ERAMTEELTS I, BHEME, PFRER, =
Ay (X 11, #rsat+uF, 1978, Maki, 1992) 73 &A%
VBETHY, MBPSRENELZIT TEWEFL
Vo

—7, KERTIR S 21 & 2 BFEEUKOFIRE & b
IR AR L OV T I~ O RIERE D hERAL,
EKEEh O I~ DK, Hirh~DREDRD, K
TOERFEDORD, FAKIBHIEF 7oKl ¥4 7D Yy +
YU EDOHEIT & - THIKICE D, KEIFREAZF
9 20BN H 5,

JRE e KEE e T IR B« BRI

T735

JISCAS WFfi G4 No. 2 (1994)

B EBAZ R L 780 SRR IZEE L v, Lo L,
BWREICHERE LIcoTi TWEAR] 1220 haiin,
ACHEMOESE T TS TAEDER] TH-TBRLVE
B 5, THICIIFIHTREKE DR I & ERKES LU
AR (%) HHIOFHEEZTT > LEIRH S, T
HLEBE TR AV FTH B,

o2\ TIE, REEXDIET 25 HPIL[ETT
TREFZIR S O TEENEY « lESHZ &%
Witsd %,
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Region Zone of Populus Populus Populus  populus alba ﬁMF;rffﬁ@

of wind sand fixed alba alba alta or

and vater by grasses y YR ® .

erosion and shrubs Tamarisk phE Hulberry frolts
JEUE] or gobi 100-200m  shrub Elaeagnus orehard

Region Yixed zone of
of wind vind erosion .
Wind .4 vater and sand fixed Tabarisk IR
crosion by grasses shrub Grasses
or gobi and shrubs 50 m
20210010 BRY IR SN A
200 - 300 m
Region from

Wi nd woving sand

dune to sand

Elae.
Gras.

fixed by grasses

and shrubs  Tama.

ditch

300 - 500 m shrub

Z.S.d h2-3| STteh
N it ite
s ite
Popu. Popu. Popu. Popu. il
b.
Tabarisk Elae. Elae. £l ful Aeri-
shrub Glr(;(s)ses Grasses cultural
m
land

ditch
& e thk  tall-middle trees

ditch
tall-aiddle trees

Pop. Pop Pop. Pop. BE. oe
Eln Eln ‘? 4 Tana. Sand dune
Gras. ‘ or gobi
Vit
y (
; m" (Wt 308 NN T
ditch diteh
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GErEd L BF, 1978; Maki, 1992)
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