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FL B S BRSO LSRR Y
HFRB R

R
B X x
(e PR 22 A 50 ST ST 210008)

L HIFTIEHLEIME (Land Flesibility) B MR HME AR EDNONIIET, 241
PRI BT — A BB R. RITHW AR LR W B

A BT sk 1SS BA L, T ARTHE B T I O L R AL B B A — AN O R, O
R A SO SRR T e R AR SRR TR - RE ST R 8 A H i
LB Fa 3L A0 I BT o 2T P R B R0 0T T ook 4 B R AR Ind R
B SE R+ RN B . TSR S Ma ke BRI AR 0 RE BRI &o W
%%‘éfﬁ>1ktﬁﬁﬂqﬁf‘ﬁfﬂj%EEETEI?X?%ﬂlﬁﬁ"]—ﬁ?ﬁﬁﬂﬁﬁm’/ﬁi@%-‘/ﬁﬁ&iﬁf&a%ﬂﬁﬁﬂéiﬂﬂﬂﬁ%ﬁ%
498 B4 ) 1 M » 3 T BOR R B B AU IE I » AT AR 4 e (8 FTIR B R R B s i —
AEBITHE, RN AFEGUN TRy HE L RENT S RELDRNEEETE T,

— B &
h Y S04

LA E R, B SRR A R R OB o T R L MR SRR I RE ST A A
BT P+ HEREE T, SRE IS Land Flexibility —ife WHiBERETE BEEIEZHH
EEBEEOREEY; MALEPENEANGEE. TR EXBCR TR AT LIS 3
£/FEY M AR — e BRI o ARFAREEXANE X LERX R0, MiniliiE
FO 0SB A5 BE AR R K RS » W BRI/ EE, EEF B 2R K H . AE WSS HEY, HFERAAEE
BRI, B R LB S B e B, VE R S S L, PR B B nRAE L ErE Y
TR A TR A b » 2k B AR R S TR > (8 PR B IR BT B R R S A i L I A LA B R

Bk, L HFENEIE S - HA SRR B A R (B, BHARME— 1IN ERVlER. 8
BEEE—RIIBREHE R SR B KXES, Hit-BERRLE MR BEFREE,

A M FR LB S 2B R RK T Ko EEE ARSI T, — Ak A E R ED RS
LM, RS SR, XN BRSO S AR T o

AT I B M B A B, TR B R MFENL B (Physical land
flexibility), EUSEE L HIME NI (Potential land flexibility),

® W TR R 1985 —1987 fEIRI4 fn & A £ BT R o0 (Land Resource Research Centre) Fra:fT
TR FE LIRS0 53 » 3075 2989 FE A Ak 3 5 - WM B 2 I (R i) RAR I ZE 5o
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TR TEE N SR L REF L (LRRC) B TN&E R TEEEARE
(CanSIS) ¥EfTo PRI A 1:500 7 LEBEIREIBEN B AL, RAMERIEERR
G5 YRS BB SO DX R H B B B0 AL FE RO, HMESERA Z LR
(Polygon) #i#y, 7EXE L, NeRE&EHLHT 755 MEK, EHIEER, 8~ BT
A 1099 M EB(THEIRMONEIE, ST TEXSNEMERLS HEERNS
1R VHTE K S Y A R FE R E TR

HRRBAEEN, FEET I a0 s X vkl

TEEY 2R RCERN LM ITE, SRS FIET MRS ARSI TR
e BERMAB—B TR, BAMNBEFES AR, BERTIFEWINA DB
T REfRRIE . K, RATAEEE 2, BRI — M R S B MR RN S B & IRR R
FE B TV 3R B e A VR L Bl ik o

{2, 2 M 1000 BA 2 Bl 17 2RI B — 153 & 48R, B -H 2 WM,

BRZ R J. Dumanski & — BRI 28R LR T RAEER XL R A iE T
T— AT L H R BB VE RO BOE B, B A R AR,

AR ER R AR T B AR W E L CnRT i pnR), MR E LA &
RS WL 3 AR (DR RHERIERMIEDI T, ()X e R EY
LR ERWER s ) B AT A RAE WA IR B, B, VB R R S A s
AP A R AT VR T Se i R B S R 3R A B 2 BR R A

St RS M A KA E WA T RERE A B R, W DU 2 M i E i B ik &
BRI MH, CanSIS B¥EFErE XAEE, Y LIS 0800 frisd, 7T DA A ix
BB oa i B R AR IRIE S (Well Suitable),“5E&” (Suitable) RI“AEA” (Not
Suitable) %% /5 WM H SRR,

KT KRB HAERIEMEWTARINRGIRE, L% L0 B Ry e
BERAR. CanSIS MEEEHMA XFEIE, (2, i ACH fE & E B X 5
REGE, BRI AL A B , R i B SR B M A AL B, T AR
A RARYL, TR B8 37 1% 1 B AR AU B ML 3D v BB e AL B . BRI,
FATEFRTIRYE R. B. Stewart (1981) AR EATHIZE ™ & (Anticipated yield), B]
B EY, ZEAES TR dNEMEANT; AXEEFELR LHEENRE
B, AT R R - s s 7 &,

AT ETAAER, ROJBITER SR (H3r B30 0UZ 1% B Hx 3 —Fh e
PR DL DR A B B o TR T T LUAE 12 1 Bk 45 Bl E Yoo R I ML 3ok 3 (8 18 Sk DS SR A,
RIAME 201 LA S E R M LS R . BB EIE, THMENSEREST
PO S - AR B T RIAR X RN, TR R AT BB R B RSt /e B, X A%

1) Z. Y. Zeng, J. Dumanski A Proposal: land flexibility. An unpublished Proposal submitred at a
meeting of the Land Use and Evaluation staff of LRRI on Jan. 23, 1986.
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BB Slery M B LB B R 20 B R Ao
3R DL BRSBTS EIEF J. Dumanski BRI ENTEEHARBE L
FhAE AL Sk fE B (U RIAR L ME L ED I SR BO M B A BB R R T

Y;

LF = Z (S, + 0.758,,) (1)

R, LF AFE—ge M GR3ch 20 R BE b R — A E ) LA ENL I 88, T B
Wo  Su AZH AW RE S FIEED  WERBS; S, Ak B EED
i EHGSE: Y, A%k LR EEY  KOBZES 2T/ AED; Ve AED i
R R BEEANEE A& T/ 20D i ATEWIRS, i —=1,2,3------ n;
DYTEA LR AL B B 22 R A VE R B, AR B X BB BT AT A R £ DT e
S, BUTELL 0.75, EH%IE J. Dumanski, R. B. Stewart B9 A, “EE& KR4 REE
WOANERE S R REEN 75% %, “REARERERE KX, HARKELWS
)
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Fig. 1 Flow chart for calculating the land flexibility indices
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0, A EEEAR T,

R $i15 82, Y, HRMYE R.B. Stewart B i3 1A 5 5 117 KM &7
AR ESUEEH REA R, H¥TEET CanSIS R R E(LPDE—-
Land Potential Data Base) Hio Y. FFFIM LPDB IR RM I EH K, ik,
L AEYLE RO T B Ok, TEMEFREREE A 1,

AT PR d- M R RO B I AR 4 TN I S B A o /N R A ek 25 2D Sl i B2
ZE RO I, R ENL I TR B S O B S B RATE R B n R, TTLUE
H, XA KERSET n WA, MBRESMEYEZ - L HE> 2RASRE
EXHERNOSRSHET B, A, Y/ YVine = 1 XORZ R RES” FEEME
MITE R B 45 100%, A E S R“RES"MEEMEDNERE S S 0,
e S+ 0758, = §; = Ly N E—HEL Y 1,5 n L, 8&/E LF =,

=, BB N H

(=) MEATEASREEEECHLLIERRRETRRELREE L HMHEN 2 E B
B S 4R

SARIERT . Dumanski (19867) 5% 6 U BN T T I 2 ok B 5 368 40 1R 2%
(Windsor) F[FEILHIX (North-West Territories) MIFKAEFIEE (Fort Vermillion) R
Fﬁ%ﬁ%#?—%ﬁ%&'ﬁti)‘%@l&lﬁ(ﬂﬂiﬁﬁ%ﬁl%ﬂﬁb‘%?ﬁi& LF, BT HERANHE
R & Ao

R BT %5 /N B RE 3R R B RE. ML A (D RE L4

LF = (S + 0.755,) —Lbe + (8, + 0.758,) —2

lmax 2mazx

4 (8 + 0.758,,) Y + (8, + 0.758,) Yo

3max 4max

+ (S, + 0.755,) —VLs 2

RS ERMASERE Lo RhERATED M BB T MER (T
Flo HH1, REMEBAMRRREGHERX, RBATRERERFEMERER, Eingf
ERFEGDRBEMTRX, TR RATORT B R RAEER R,

B R AT I, FER IR A AT, SHAENL S IR R E X 2 E R K BN,
Rk 3.984,3.274,2.813,2.197,1.765, 0.066, H N4 FIgE TR 5 (E) i #X b #F
1, MO B IRIE SRR , (2 H IR R DL PE SR BN o

B ERERE, HLEEUR SRR SR AT MR B LS A 3 BRI

WL J. Dumanski BEZENIWE T ARHBR. AAREER - HELEE T —
ORI BT LRI N ZD R FE %L LF o 3R 2 5B 55 R,

1) Z, Y. Zeng, J. Dumsanski A Proposal, land flexibility. An unpublished Proposal submitted ar a
meeting of the Land Use and Evaluation staff of LRRI vn Jan, 23, 1986
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® 2 MEXTEESRS5TEHARESLAREG TH-B/E
TEEIBEEY b FhE ML Bh MR B
Table 2 Land flexibility indices of some representative map units under different
geomorphelogical and other soil-forming conditions in Canada

R BT A LAREIA A
Map unit code Place indices (LF)y
A3i08 KARE Verden 1.498
A3L13 B g Lloydminster 1.657
A4119 75825 Beausejour 2.743
A4120 FE#r2 Meddowland 1.095
Ad132 % - #yEgR Fr. St. John 0.823
A2049 EFA Weyburn 1.123
A2031 BB Coronation 0.127
Al1018 #E k4 Rock Glen 0.111
A1007 BEE S Outlook 0.653

XEH M LF BN EBT R ENE G, XEAH——B, & J. Duma-
nski PUSTEL AT, AU RELEREE N,

it e B R EAF SERAAT LI EE AR, BT 19864 1 A23H
BEXFRAESE A ERE Ao

(=) ﬂﬂﬁkél:ﬁ:iﬁﬂ.ﬁﬁmm&m*‘ﬁﬁﬁ 5o

S. C. Bauer (1986") [/ %A@ J. Dumanski WA, ITEMSWH T Ekse
E&EBA LSRR T M E NS TER LF, # AT B E O RE R

ﬁﬁf&@q

SEAFFE SR T Y, FhERE EEFR VR MEE, HE, KE, FH
2, FHik, AR (DHE 2 = 9 ARBEITAE 9 T ; T ENL s R E R R REN %

R RGTE T2 E 755 MERN LF BRI eI R &N, FHEN, &
SlEAmE L RRTHF AR EENERL LN LF ?i@ﬁ.%ﬂmﬂ%‘:d\{ﬁc
B, B E N R R R E 1 B S8, hibEE,

#z3TE 4 BONHBIEAR LR EINTENE R,

B3 2 TN, & k& EEH LE 2% 0.650, KREAMSEN, Einakk#ss
KykFREH, HlndEdbiX (North-West Territories) &2 (Yukon Territory) 3
R, E RV EE, 3 LF E1%50, MEXRBERNRLXEBEFETEREEILR
HRR R H o

LF EHEEEDESHE 2.969, HEEZEENTHE., ZEBELEZFHRIE
OkFEERER, RUELHER. BEERRN SRIEERENNRLRBE, A
WK, H LF BEMEE 1.894, £EBKHN LF E248.377 b TAER
I (London) DIItHK, BRESBIAEEMENEUESE, & LF HESHNN

1) S. C. Bauer. Agriculture Land Flexibility in Canada. Geography 2nd Ecomomics, University of
Waterloo, 25. April. 1986,
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Table 3 The means and maximum values of land flexibility indices
in che Canadian provinces
- :;ZI;;{E ﬁ@f{g %Z;EC?Z?%?
Province or region means maximum the maximum
P YL British Coluinbia 0.082 3.924 G1017
[l 4k G4 Alberta 0.572 3.343 A3097
PEETE S Saskatchetvan 1.08L 4.311 A3075
EZ BT Manitoba 1.004 4.221 A3087
ZZRKBg Ontario 1.894 8.377 C1014
#Jp % Quebec 0.571 5.598 G1004
252 Newfoundland 0.008 0.150 C21186
A EHEm New Brunswick 0.833 1.534 C2110
FHFE & Nova Scoria 0.921 3.363 C21i4
FHEA KT8y Prince Edward Zsland 2.969 4.089 D3054
BZEHX Yukon Territory 0,000 0.000 —
PG X North-West Territories 0.000 0.000 —
M&k4E Canda 0.650 8.377 C1014
%4 EXLSESREELMBENDERBENTFHERRLE
Table 4 The mean and maximum values of land flexibility indices of
the soil great groups in Canada
A E & i LF BA B
Soil great groups ffl‘e';ns m;%ij;{%‘m tthn::xiemu{;
B miaEt Black Chernoremic 2.258 4,311 A3075
HE @t Black Solenetzic 1.464 2.335 B2013
EfmEs L Brown Chernozemie 0.420 0.939 Al1013
L Brown Solonetzic 0.215 0.549 B1ooé
BHRF AL Crylc Fibrisol 0.024 0.336 H3048
RUEHEL Cryic Gleysel 0.000 0.000 —
BUREEREE L Cryic Orthic Regesol 0,000 0.000 —
HEPMEHE T Cumulic Regosel 0.231 C.692 F201¢
fEtr B4+ Dark Brown Chernozemic 6.824 1.895 A2055
Bk @245 T Dark gray Chermozemic 1.636 3.385 Ad4125
A VLS i85 il | Fibrisol and Mesisol 0.089 0.536 H1027
KEMELE Gray Luvisol 0.499 4.316 C2045
REEEMHEL Gray brown luvisol 4,278 8.377 Clo14
EEEEKLDE Humo Ferric Podzol 0.348 4,089 D3es4
BHEFEESTEL Humic Glegsol 3.276 6.978 G1607
EFE# &L Orthic Gleysol 0.625 6.338 GI020
EEREEF Ortic Regnsol 0.231 1.432 F1016
ERAFEEE Orcbic Dgsiric Brunisol 0.239 3.363 E3067
EFEHAIEEEE Orthic Eutric Brunisol 0,029 0.475 E2054
FEEiEE Orthic Melanic Brunisol 1.669 4.889 E1008
AFH Rockland 0.000 0.000 _
Bif+ Solod 1.912 2.223 B4020
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1004 1 1081, REMEAE S, HIFBIEEMTK, KX @RS 5 RS 5o B R
AMMEEZE LW EN Y —, HEERX W LF FHESET L, &TF 1 W8KERZMA
S 2 EEE R 54.68%, BERMAIFIBRXSIN, LF EEKNEEAITZE, K5
U008, RiZE S EAEBRNLEBELTERELNBEERR Y — R HEAEY S, 1F
LE SESERT LB S Y, B FRGEE ., B EE, 5 B S A B 448, 8t oy
TRIYXAFRLEF,RET LF SEERE, UM E TR VE Y,

R L 0LE , B T M E LS P 3, B S SRR T e BT py, =g S
S &R T BRI R 5 REA B TR T B SR A HEEE RN,

R AT T g ReE &R R AEIEEER, HE 470, Ehekg
KAEF, BERE LF HE 1400 0020 6 T - N fa g 4 g fa B EE - Tk
B L, WEREE . BRI R L. X REEeHRELBEESAN LF
fE,% 4278, SEZATREERBE L, % 3.276, E=RHMEBES L, 2.258, H 3
PREZE LFRRHEN O, A KRBT L, R EIEEREE - FRE R, BIRERL
BN, BB LF HEBR(<0.100) 1B EH & RFHEE L 4(0.024), E¥iE
At EEC0.029 ) RIAT WL R 4 @ A AL +(0.089),

e ReE L HFHEIEERESEE, ERERREFSHN, SEHZEHR
4, RARIERE LF EHIMWBEE (bar graph) HHEMEETIE. LF EX
YEE I 0.8 EEMIA—RES, HKO%ER LF Ea%—RE: <05, 0.5~1.2,
1.3~2.0,2.1~2.8, 2.9~3.6 fil >3.6, <EEMHLHFFENEMEEREERLAU—EB
TR0

8. C. Bauer BTSN, XA SRR E A" T A DL R BB R =X I
£k W AE L MR M TRIOTE S, bR R RN & R L M E LB B S gAY
WAE RS AT ERIEEY &% ‘

() MEAXEEEE THHENSBERMGITESSHH

J. Dumanski, ¥E®E, V. Kirkwood (1987%) PRI TE T Ing KA AEIER
SAE(ERBITE. FEHEE, MRAR)NHMEVIEIEERN ROIZET 8 Ak
Mi: BANE REREVEXR . NEE RS HE R, Bk, AR0) higrET 8,
ARBEFGE 8 IHREREBNEEESEST 8, EN(DF Y0 WERETERNE
KA BT BN A B, T R =AE T EN R R E,

Ao (D) IFEHEEAE A SRR LF ERUE, SEREEFEysEA
%IOLME&%%?iﬁ%@ﬁ?ﬁﬁ%%ﬁﬁﬂ?fmﬁiﬁt‘!’ﬂéiﬁ%zﬁ (Red River Plain), ERS 4
G1014, BfE25 5.030 RELDLHLE Y 100, =P EFra RN LF EEEkLIE,BEE
M E S, R ES T O REE Xk B 5 Ee R Wt RE R N T
Bl igZe ik (8 2)0

1) S. C Bauer. Agriculiural land flexibility in Canada. Geography and econ~mics. Universizy of
waterloo. 23, April. 1936
2) J. Dumanski, Z. Y. Zeng, V. Kirkword, 1987, Assesing the Physical Land Flexibility of the

Praire Region of Western Canada.
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Fig. 2 Grading map of the physical land flexibility indices of
Canada prairie proviances

BELEL, BRACRERY LF HRE, NRBE (TR i 80% B ;s
SRJE RS A LR B DL AR N R R AR AR MR R A MK, SRR 0 60—
80 % s A Rk 2 SRR B VU ED (BRI R AR AR BRI rh 0 R B AR (A TSR3, A PR LAY
40—60%, HBMX LF EIRTHRAEERN 40%, MAHRKRT 20%,

ERERER LR, ROARB L REREW LF H, XEVLM LREFRS
HHT BRI AR R EEES, BRI DA KR R RE R A BAREE
B, BBHETEE, ERABBLYE,BEE LF ENRKRERKOESE L, Big
BRI ARERE L, HEIRS S C. Baver MERGEE DREE—F,

fEF—PMREHEP, LF ENELS HREABIHEN, fln, ERaEE 5,
LF EERDR 2 EARMEER 43.9%, R+ EORmEER 67.0%; 1R RSB 2
iR R EOPRARERY 36.9 %, (ERE T EOPRMEMEN 55.4 %, H% HELTIL, A EEL
WA LT BN, LR E MRS, B 2 B RS R A B BN R 0o

REmEEFREAEEEERNEWEE, LRGBS PR RIS X LF &7
PALL IR 4 BA5 -+ i iR+ E a8 £,

L ERGR AT, AL A NS R S 2R B RAR &, B ERX NE K
SR A — 4 R ORFE TR 4 A AR A PR R I Ao

1y g R%¥E J. Domanski S ANNENE AR EENRE RN LF ERTER I ENEERESE
#o
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J. Dumanski %Eiﬂntﬁﬁfl@/\f}(l)ﬂ]ﬁﬂﬂﬂil RS HT T H BT e s B
Ao BERHAK:

~ . A,
LF, = id 3
Zl(s,l—i—wss VY, S

e L, (B ratio, Hhfi) A 1979— 198 3T 45 T A0 - L SBPE S
o LR E AR s A RS — EBEE B R B R AR AT R 4 1
Yoo BAED) | (RHIET R/NE S K R TE 1979—1983 T4t SEFRr= RO
S AR S XA RR(o |

BB R RO — A LR BR R AL S0 B S E TR AL B
BrAObLe AnFAEBR R L AR E AT 1, SR E R L AT B, W
e 2 4 LR, BRI R IR B NT 1, B SR - M RO, T
KA o 7B AL R AT

R I X — R AL A BT R R R B e EHUAR
R DR BSR4 7 A P B (A I o, R 5T i 2K B R
FERSEIRR R, EETYARIENE LR — M EATA, KyETHAR
TR R E A ER AR T, TR B AR LR, TR R R ERGBS
it

AYCERIRIRR R T R R B RS NARG. KR LM B RGN
R, TS A SR , U PG SR, BRI R (DR
BB R BR (DBAR(DETAREAS BARTUIE LS EAg
B e & B A KR AR, MR A SO AR 7 5o %08
BEHBERRR T

€ # X ®W

1., Stewart, R. B., 1981: Modelling Methodology for Assesing Group Production Potentials in Canada.

Technical Bulletin, IRRI, Canada.
2. Dumanski J. Stewarc, R. B., 1983: Group Production Potentials for Land Evaluation in Canada.

Res. Br., Agric. Canada, Ottawa. pp. 80.
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A MATHEMATIC MODEL FOR EVALUATION LAND
FLEXIBILITY BY MEANS OF SOIL INFORMATION
SYSTEM AND ITS APPLICATION

Zeng Zhiyuan
(Instizute of Soil Scicncs, Academia Simica, Nanjing, 210008)

Summary

Land flexibility means how many types of crop can be selectively and productively grown
in a land. It is an important index of the land productivity and land capability. Research
in this field is still in its starting stage. This article introduced and proposed a mathematic
model for calculating the land flexibility index. The model was used to calculate and analyse
the land flexibility indices of some representative land units under different conditions of cli-
mate and other soil-forming factors in Canada. The results indicated that the model was rea-
sonable and applicable. Furthermore, it was also used to calculate and analyse the land fixibi-
lity indices for whole Canada (755 map units in all), especially for the three prairie provinces
in Canada. The results accorded with the actual situations of both whole Canada and the prai~
ries. This research also showed that this model could be taken as a quick way to search and
evaluate agricultural lands in a province or in a nation, and could be used to macroscopically
master the potentials, over-reclamation or under-reclamation 'of lands in a province or in a
nation. So it is an administering tool for readjusting and realigning lands in a country-wide
scope. Moreover, this research also revealed that establishing a soil information system and bring-
ing it into full play would be very important and urgent.

Key words Land flexibility, Land capability, Land evaluation, Soil information system,

Mathematic model, Canada, Prairie



