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Abstract; The “3-Circles” eco-productive paradigm for combating desertification is an optimized and reconstructed new
structure for arid ecosystems. The structure, process/dynamic and function of the system are comprehensively based on a
brand-new viewpoint of systematology. This paper studies the control, creation and feedback of the “3-Circles” paradigm
for combating desertification using Chaos theory. We discusses the causes of desertification and the process of chaos. The
geographical sphere structure ( geographical zonality) is the natural background of the “3-Circles” ecological paradigm; the
driving force of the “3-Circles” paradigm is the process of chaos. In the modern material world, the ecosystem and
environment are all dominated by Chaos theory. The chaos movement exists in the complex degradation and rehabilitation
processes of arid ecosystems, i. e. the “order comes from the chaos”. The structure of the eco-productive paradigm is
divided; the big “3-Circles” mainly controls expansion of desertification and extension of large scale sandstorms; the small
“3-Circles” mainly controls regional desertification and the damage produced by sandstorms while the small “3-Circles” are

formed in accordance with the concrete patterns of the natural geography and social economic conditions of different types of
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landscape, including the oases. Chaos theory provides us with the " organic, antibacklash and flowing world" : a new
holistic concept, combating desertification requires complicated multi-functional systems. In China’s northern arid areas and
the areas affected by desertification, the big “3-Circles” and the small “3-Circles” are the organically combined network
which forms a strict protection system with mutual protective functions from circle to circle and defense from belt to belt. So
that large scale effects of wind-drift sand movement are effectively controlled, the local climate and microclimate are
improved and the quality of people’s lives is promoted so as to build up Northwest China. Consequently, the concept and
structure of the “3-Circles” system is based on natural geographical zonality and provides a rationally designed ecological
solution for the interaction between the human and natural environments and the patterns of ecosystems. It represents
science towards the "realm of freedom" , in which the paradigm for restoration of the environment in arid regions and for

sustainable development is defined humans.

Key Words: sandstorm; human impact; ecological design; arid; semiarid and dry sub-humid regions
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FE AREBRECEA L EEMRE

ZEM TR SFMHEEN KRG SEBYEH, A5 R BEHK 60% i 58 WAKR L8, HA
BRZEBERHE, A E R AR TR, AL LURY B RIG Y K ERFEREEEATHE FHFE SRRE
Mok % R & SR T5 (4] o

FEREEFHEE HIRERENKR G A T LN EATER L, B RSB AN (2 17) 4 A
(#4920 ~40m) FIPEAR WITHE HEBGFE S, EREERN AT _FERBEETN, WMERH
VFAT, 7E B3 7 BT AL AR AR K X LA ) E AR FE K 20, RIEBER 9= B . 7E#IE R AR i 5 3 0w
REFHE AR A (8] 8 BT A

FEARREKKMAS DRFERERHRE 5K 0 F04 REFIOEEY Ll @ RSKERRE HHE S
AHCRIRA, TR B PR B AR
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KH T RS BRI E KRk , 2 B B B0 3R, BE AT A T B RE B LA REFEFE

B2 ERR S SREY I Egsr Mpat, bR SR A% B AR R RS M E] B, LURIE K 2 A B
it FEIHAE

=B ‘RIS E

MEHBERIN AT o5 EAURAT 10% BB R4 K RBOEEFENE.CX, B2 (EETE 30 ~40cm LA
T) A FKAEE T (50em AT R X BRMERE S RANBEERE, BE G RN HLBARRK
WM, GMES X ES, KBS SEAFTENES, THETRERASE HRE SRR TR, 5
A LBEMR SRR B S SREPLE SIE KRR XU kKBS,

(1) G FIFER AR E K JBE T .15 H ZESMRMEY;

QYKAEBALE FMHEFSIE LEEE /PBRE BE GHE . HERANEXR RSN RK
B A Atk B R AR A BE o, 3 BB AL , A P B A T B G A AR o KA DAMR R SR e A 7y, FAE
# B MK=BMERESHENEIGI MRFABRENE B SEAN D EEMRINEERS. 8
B, BB A E KA AR R EC A RIIZR, BN R 138, T B 4E R FHA T3 ;

G BhE ERFER FHHSTR, WEBEL KERSHTEN DAL R &R

(HMRUFTEELESHH P ARM SRR EXD =B AL R R/ A& AR (W07 4 R TR
) H IESNRA G E & TR BT 3 0 FOMURE B, 1 R A X5

S)YKAFBERFTELCE4) SERERMILFERESFG, B fRE S5 &MEE T ;

() BEHYKBEFASHFEE N 1),

MMM EBNLE B ENEEASR R SEFRE N — RN ES I F &, ERT — AR MK T
A A R ARBREMR, W B S AR R O BRSNS B R BT SR, IR R O T S
T8 E HEIMEET RN TR A,

3 “SRTESEFTFERNESTIEE

BT =B ASHURX, UATESRENE. =B A BFRANNERZHERN, FRAHE.
3.1 stEERALRE R

“ZBERIEETIEFESERARTIE LM, ZJu X LR FRAE B, XA FHEHIK
VEE IEWE SR, B E RS, Bl THRMAEN CO,MIL, BEHRAEFFETEEHE 0.33 ~0.67
W, S PR S AR R T .

3.2 BE(E)HHMERD WAL

(1) ¥ (BE)FHP Y 1E R

T (B A A0 B Ik BH YD VR F 3 B 7R AR b 7% T ARDRE B, 38 i b T X SO A BEL ) R SR Bh E BE Y
TS, BES R R, N R E Y B7E A, IR EAERE RS MAEEREL M —12
BLERE SRR mRE— A EENRE, RIEEENE (e FWEER) &R AR
FR R T R , B R E RS B LT R ~F, 3 T8 T LB LR — RS sk R R U, YR A
(B)HLUG , MR RRE I K KR &, WS AR St MR 38 m 17 ~ 26 4%, BEPH PR BE3G fm 4 ~ 5 4%, A i b i
BRI TRIET HEE SR E AR FER MM, 15 W& E ORI, FIn7ERE N 244m
FE (B ARSI S 1m A1 0. 5m B RS REE S 3m F12.5m 24, AT T RSN E
BRRASHEEENA  BEAK T 2 X3

(2) () HRRRE R

SRBEARERE , ZEEAMELRAEY WEMR , DR R RS, AMUBFRE T KRN SIGER, RN 7E
FGZE AT AT R AT R S 30 1.2 ~ 1.5 5, AT NGB B ZE A KIBE AL, x5 0.5m BF
ERIRGER 12.4m/s B, FEBEZE N RGESTE Tm/s DIT
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FERH A, T S ERLRE BT B XU A8 AL R B4 4 9 B3 R AR RS AN, 7E 0. Sm R BEAL , 243 A B A7 I KUK
N 12.4m/s B, FEBE R 53m Ab X BRIKGE I 74. 4% , FEBE BHT 244m A%t BEXGE Y 54. 6% , BT
(B SR T RAB AT 200m(F£ 1),

(3) ¥ (E) HEG R XA

REBAEFTEOSENE" ) AR TENEEARNERE, NWEEESHYRZEL
3, FER Y2 T8 S0cm 4k, KU 13m/s BXGRIX , Y8 2 3K 64. 8% i, R L T XUk, ZERU X,
YR EE TR 40% B, MO HE AL BRI (F 2)

F1 H(E)HRERENER
Table 1 The function of wind velocity reduction of shrub ( grass) belts

LT S B ARG B (m) Xt

1 1 1
Distance between observation site and shrub ( grass) belts Control 53 05 59 212 244
IR A5 AR A Ei;gi% ) 0 18.30 51.70 53.00 55.30 60.70
Vegetation features in :rg
observation sites PR (em) 0 33.40 34.50 42.50 45.50 48.30
height mean
vl
N‘E(m s ) 12.43 9.27 8.47 7.53 7.06 6.80
Wind velocity
O (%
TR °? 100 74.60 68. 10 60. 60 56. 80 54. 60
1 4 T % of control site
Height fi arth X w571
e e AR (mes”") 13.03 11.44 11.08 10. 14 9.64 6.20
Wind velocity
1.0m B (%
(%) 100 87.70 84.80 77.80 73.80 70.60

% of control site

R2 APEEESITRRAMPOXE
Table 2 Relationship between plant coverage and wind erosion

HEHLE No. of sites FY# I Density (#k/m?) HEEE Coverage( % ) R # Wind erosion rate( % )
1 2.0 18.7 80.0
3 6.7 48.4 32.9
9 9.5 64.8 0

3.3 Bt MR R LEE B XU R

B AR R R B A SN EZEA R, EAEBRKAT, B(E) HRGE) B KREMES &, TER
Rl2f B2 (R R, e3P AL E SR S R GE , TR 22 BBl , Bl LR XD 3o G B9 AR At ek AR 2R B B
B o

BiFAP R 2R B i 4 S8 B AR BS54 o ARSI BOR T 4R R (BB B B R R R EE 2 TR
FOFRPIRLRS o AR R LB XD B4 PR T AR i (R BE R AR B0 G540 , Epka B9 I BEA 18], 4L AR T A TR R
HEBIBRI R, BT R BR[0T

RIEE SRR FOREIRE T, BB S AR GERREON 0.3 i MR HHE Y 5550 ) BA B iR
RO, FL55 XX H BUE MR SR B 3 ~ 5 AR R B BE BT AL , AR B IP BE B O 23 ~ 31 kil B4t , SRR XL
B A0% ~47% , GBS — B H 2-4-6 FTHRORA IR, FROA “ AR

(1) “ZEHKi /IARRD” BB 3750 2

/NI AR BB R, B B0 TR P4 . X2 i T/ RA% ) Ak I B , SR #E A MR I R
MR EZW TR, AT — B G & B AR R R AR AR Y e 3k
B« FEARHE A % 10 AR R B 1% B0 F , 32 AR T[] BE D 280m i /I AR ) P IR R 1K 2 L 500m By R AR KA 2 1
20.2% o ANIR] MR [E] BRI UMK I B4 Bl XUV L L2 3
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R B, FERYEE BRI, B AR AR ERAER R, BRI ARE R
A RLIFRIZE S 12 BN R W R VL /NG B MRHT 4% B e R BRI st EE 47 AR ) A 2 BB AN 32 T

B R meE .

£3  TE TN E R R R RIB RUE R

Table 3 effect of Windbreak belt with different inter-belt distances
i tom A1 2 3 R4
> Windbreak network 1 ~ Windbreak network 2 ~ Windbreak network 3 Windbreak network 4
=

I&kﬁﬂzi’%m . 7 6.6 7 8.1
Mean height of windbreak belt(m)
FEHIEIE

175 250
Inter-belt distance(m) 70 2
PRI A 2 1.8 2.33 8.8 13
Protected area( hm*)

Ratio of wind velocity reduction( % )

F4 PEREL =B ESEREESHH
Table 4 Integrated benefits of “3-circles” eco-productive paradigm for desertification combating

H 25428 Ecological benefit

2B 28 Economic benefit

HOE) Holl ol EE%F%‘}E EE?.‘&IE?JMB Ak, L3

Foresiry and orchards ~ Animal husbandry Agriculture cological Sen.es of ecological /J\)iﬂ(qz Ir.lcome per
management projects capita 1increasing

B RG ok BUHE Feregll M A HAFEREF S 30 e

Windbreak and sand Exclusion and Special agriculture Land uses Fast growth and Green culture

fixation Liveslock railing a1y KRB B AL cash forest SCALER FF 05 i B

Bb CO, HERk AT Cash crops Rk LY Cultural attainment

Alleviating Artificial Water management and Medicine herbs HEKEES

CO, emission grass-seeding ecological water use WL Educational

YN HREM Eo R Intensive processing strengthening

Modulating Animal Structure reforms

micro-climate species imrovement TRIETS5EH

e Project designing and

Water conservation management

TRl

Fodder forestry
B & Orchards
SALFALIFE
Greening environment

R

Environment health

(2) BiPR RS 4R
By AR R =B A SR AE AR, BRI TE NV EEME, SRR AT RRMEER

Wi, AR 4R ETTREE (R 4) o
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