L
%368 FaP + # ¥ R Vol.36,No.4
1999 411 A ACTA PEDOLOGICA SINICA Nov., 1999

EFARBERRAFHEILRENA
1§t H SR E R

KT KHAF KFxXx AEE

oM LR S, TR M 225002)

XME 2 K EHEZE WHR
(L3548 LA K 36, 57 5 210008) (R R KR SRR 25, ILHFER 210019)

B E AXVUBMENENRE. BT GIS XHTHEARBELSRS, XHEAHN
FHHTRANNEHNEE KRR, BF90. EREN. BRI TSERES TR,
REFNER WERKEH. BY AR MR UR T EAREONE, BT —MHEH
S5EBAZANHN LSRN TR, ENEREZW. M AT AT U Z LK EH
HERERVEAMMT, A RERENERETIR T L0 E 4 RIEHF U i85,
NG TARETEFABRREE NS, EERAB RSB NI IERER.

X@in  EAKH,FERL WA%R, T, BERTHT

dEIES  S126,F301.2

HWHEF NP ROEZEHAESL, WHFESHEEUREBOTERR, TFMITEH
L —ERMABREEARAFEAANRE, XE. MERFRBERUARKAEREK
HA(FAO) EH L T & BHBHHIRM A RO, BEILT4ER, REES i N % RTF0
FEBMT KB L, R EARKKRSTE ZHEASER, AL, B TRE
A/, Bk 0 8L W EER TEEBEF K, £548F M- N %
RVFN I, EE B xR BT AR B R VRN, B M ) R IR A O B
HIT TS HHER.

1 W XD R R R &

L1 IEMEER

TR BB T b &b AT R i, ALK AE AR m AL, DA IRl T R X, @ B B v AR,
SR, RERW, MAESE, TR TRLES RREEEMNR. M. MAETEDZ —.
EME AL 8315 A, BE 1962.58km’, #H# 8. 16 7 hm’. i 10 Z4EX, T HER
FHEKPATFEA, TEEHFETHR, THBUERIKIBELENIERNERZ

W8 H #. 1998-10-27; W45 3R H #3: 1999-04-01



4 3 KATEH BAKRBEGERANBYRANA I SR NERERTR 511

1.2 #HEER

THEERFERALEE - KRIELEE 1979 FE)REFH UK E 1979 FLUXR +18
JE S B W R B R A S A — R R R RS AR, ST 10 B h TFAF K
IR B, AR EE T RAMAEL, 1996 4 10 BART 6 MLk, SHFH X
PR 32 4N 5 BUHAT T LR B &), L IS A3 26 4, RERMMEEM 2612 4. X#EE
B, BUSRE . B AR A AR ENSEHTTIE, SRS RREN T
RIHE KT L ER TR,

HERMHEERESERNRERBTEA X 1997 ERAK TR, Wb EH
I8 LR R B ERR, BRRBEREPXRERR: AFRITH KRR RAEAZRE
S RITRITWAD . FRAEHTRHESE,

2 M EREARRE

B #Y GIS XFTHEFARAEEFERLA FRENRHBTRANDNTHE
B, G AR BT EMEN. BRI SRS By 7T —MElS
EBRALAS SN EFBIFENTE@E 1.

I
ST B TR KEEAZER
R BELH R 5

1

T |
[(BEBATEN, EuBBELREE | [[(ERBATEN, 2rEAELE

|
@zéaxwma:ﬁﬁ EREERD | | sﬁﬁ%%ﬁlﬁmﬁﬁﬁﬁ |
I i+£$l£l_#i¥ffﬁ¥i§ 1 [ﬁrﬁ]s&ﬁmfﬁ/mmiﬁ |
hEERnE Eaams ] [ BRA% ERER |
I RE T WO ETR S WRFE ] [ EaEEEA, WREXEURIE |
[ W B ek ] ] RIEE A e |

| R |
XFHH BETH Rl

B B FE AR RMER

Fig.]1 Technique procedure on the grade of cultivated land
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Fig.2 Management information system on the basic farmland
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Fig.3 Hierarchic structure of cultivated land factors
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Table 1 Type and model of the factors
E¥AY WH ik c v
Function  Item Empincal formula
BER ARTEREE (cm) y=1/(144.29%10"* (u—c)?) =100 <10
BER  BREE (cm) y=1/(140.0077 (u—c)?) =20 <5
BER  REEMTRUEE(EE) Ccm) =1A+573x10 (w—-)) =80 <10
ki B FAMEE (REH) (cm) y=1/(1+5.73%10"* (u=c)? =80 w<10
®ER BEH T KAUBEE (KEFH) (cm) y=0.6
BER  HHE(PR-ED) (%) y=1/(1+1.0735(u—c)?) =20 w<0.5
;i ks HOLE (ER-EH) (%) y=1/(1+1.0735(u—c)?) =2.6 <1
RER  WEFREE(CPR-ED) (Cmol/kg)  y=1/(8.98x107 (u=c)") =2 <2
RER  ERFRRE(ER-EH) cmol/kg)  y=1/4.16x107° (u—c)?) =25 <5
i A g} EHA (FR-FD) (mg/kg) y=1/ (1+5.84%10"*(u=c)?) =100 <10
RER RS (ER-ER) (mg/ke) y=1/(1+584x10 *(u=c)>) =120 w<20
RER  EHEE(FR-ED) (mg/ke) y=1/(1+4.29% (u~c)?) =10 w<2
MR B (ER-EH) (mg/kg) y=1/(1+4.29% (u—c)?) =12 w<s
mER  HHE (mg/kg) y=1/(1+4.29 (u—¢)%) =10 w<0.2
BER  HEW (ng/kg) y=1/(14+17.18 (u—c)?) =0.5 <0.05
WER  HHEE(mg/kg) y=1/(4.29%107* (u—c)?) =100 <20
RTH  AEGH-ED) (@/cm’) y=1/(1+17.18 (u=c)?) =12 w>1.6
RTY  AEGEE-EN) @g/m) y=1/(1+17.18 (u—c)*) =11 w>18
BA pH y=1/(1+1.0734 (u=c)?) =1 =2, u=12
HRY R/ km)) y=u =1 r<0.1
HAER  EEERm/ G- hm)) y=0.1u =0.15 w<0.015
4) BMEBERMR, WL 2~%6.
F2 WA RMEIME KL
Table 2 Membership function and description of topographical features type
KRAK Eiip23 FIR R Rk
Membership function Description Membership function Description
1 BiERTH 0.4 % H
08 MRV LVFHEHK 0.2 i 3
0.6 REFX
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Table 3 Membership function and description of parent material

TR A i:3% RIRAK 343
Membership function Description Membership function Description
1 BZ WY BIHTRY 0.6 KiLZhiRY
0.8 THHEL
R4 HEHIRMEB R KR
Table 4 Membership function and description of profile configuration
SRR B iR
Membership function Description
1 A—P—W-—B A—Bi—B: A—A;—B
0.8 A—P—W;—B;
(60cmbA F i LR Z)
0.6 A—P—W,—G A—P—W—E A—P—W;—Dm—G A—P—W—B.a
(40cmbd F i BUpEES 2)
04 A—P—E—B A—P—S—B A—P—W.a—B.a A—P—Dn.
QQ0cmBA F iy BLEE TR Z)
02 A—P.a—B.a A—P—G
(20cmid £ BERR)
0.1 A—G A—C
(LB XM K 510)
5 [RitRM AR R
Table § Membership function and description of texture
FR B Fi: 3% REEH iR FREK i3]
Membership function  Description Membership function  Description || Membership function  Description
1 g | 0.6 gk ] 0.3 135§
0.8 G ! 0.5 23 | 0.2 Re
0.7 BY 0.4 g 0.1 ey
F6 IREHERMAEBEHMHR
Table 6 Membership function and description of engineering
FR B HiR
Membership function Description

1
08
0.6
0.4
0.2

TRRERF HREE GRS, ERS IR, XEHKE

THRET, WRAFERR, B R, TREALEN W R, RKE
IBUHEET, ARG, B ST, B REEHR. BKE
IBRRAEE, BHERS KRIFERE, B IR E, BRAHERFREK
THRBEE WRALE, KRIREE, TEH N, BESE HBEHEK
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2.6 HHEERRNE: BRSHEY

(1) BILERESH, BAE 3.

(2) MWEBH KA, T HARE GEHETHR) TS, EEUNE CH, ZHEMXL
PULBEFAHER, BEXERXMELREREL, 5553 LAEHE (C) . LK
# (C2) . Bt E R AR (C3) . FER RIS (C4) . REERB R (CSHWEE AN
HWr, BRENRE CHTHFR GHEEREYINT.

G Cl C2 C3 C4 Cs
C1 1 7 3 5 3
C2 1/7 1 3/7 5/7 3717
C3 1/3 7/3 1 5/3 1
C4 1/5 7/5 3/5 1 3/5
Cs 1/3 7/3 1 5/3 1

R, o 5B HERE AN THENE CHANERFNT .

cl Al A2 A3 A4 Q AS A6
Al 1 5 3 7 AS 1 3
A2 1/5 1 3/5 /5 A6 13 1
A3 1/3 513 1 73

A4 177 51 37 1

c3 A7 A8 A9 A10 All

A7 1 5 3 5 7

A8 1/5 1 3/5 1 7/5

A9 1/3 5/3 1 5/3 7/3

Al0 1/5 1 3/5 1 7/5

All 1/7 517 3/7 517 1

c4 Al2 A13 Al4 Al5 Al6

Al2 1 3 5 5 7

A3 1/3 1 5/3 5/3 /3

Al4 1/5 3/5 1 1 7/5

AlS 1/5 3/5 1 1 7/5

Al6 1/7 3/7 5/7 517 1

Cs Al7 Al8 Al9

AlT | 1 3 3

Al8 1/3 1 1

Al9 1/3 1 1
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(3) BREHFERBREHF, RFE .

F1 BROWMERE
Table 7 The result of analytic hierarchy process (AHP)

B¥&C HEWE

BXA Hierarchy C Combinatorial weight

Hierarchy A Cl 2 C3 C4 Cs Sca
0.4976 0.0711 0.1659 0.0995 0.1659

HEmR 0.59659 0.2968
TREE 0.11932 0.0593
BEREE 0.19886 0.0989
R KA 0.08523 0.0424
WY 0.75 0.0533
B8R 0.25 0.0177
;e 0.53299 0.0884
rE 0.10660 0.0176
AHLHE ‘ 0.17766 0.0294
R g 0.10660 0.0176
pH 0.07615 0.0126
ERE 0.53299 0.0530
B 0.17766 0.0176
AR 0.10660 0.0106
Ep g 0.10660 0.0106
AR 0.076158 0.0075
IHRE 0.6 0.0995
HEBF K 0.2 0.0331
b BX2 0.2 0.0331

(4) BREHFHKK
CI = — 0.0000033
RI = 0.58

CR = CI/RI = 0.0000033/0.58 = 0.00000057 < 0.1, EXRHEFHHEERARE
WEM—B ., HP Cl= HEERN - R = BB FHEH— B EE,

CR = BEHL— Bt L,
27 ITHABEEESESIER GF]) . RiNBER

IFI:zBiXA,- (G=1,2,3, e 1)

A H: IF (Integrated Fertility Index) A ZHHAE=HHESIHE: B = F i TEERIT

B4 =8I THEHENHAGNE,
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Table 8 Criteria of cultivated land grade

5 EEREEEHK %5 EEHBERER
Grade IFI Grade IFI

— % >091 NEH 0.41~0.50
t--3} 0.81~0.90 Rt 3] 0.31~0.40
=% 0.71~0.80 NEH 0.21~0.30

VY &5 3 0.61~0.70 %3 0.11~0.20
Fik 3] 0.51~0.60 +&H4 <0.10

3 ZREi1ie

3.1 ENMERERR

3.1 MR BIRIX A 8.16 J7 hm? BHab LRI K 7367 MR AT, 4B E HE
ANRITH) TFTE, X B 2.8 M RARKE, MESNEM BT 5%, FNMNICEERL
%9,

£9 WMEBH RN EFRKITR
Table 9 Different grade of cultivated land of Gaoyou city (hm?)

% —HHRPR ZHRPR Mt %

Grade Farm land-1 Farm land-1I Total
— 2167.8 49 2172.7 2.7
= 27654.8 531.3 28186.1 345
= 325233 1004.5 33527.8 41.1
7960.6 64.1 8024.7 9.8
i 8885.2 262.6 9147.8 11.2
N 521.2 9.3 530.5 0.7

&it 79712.9 1876.7 81589.6 100.0

3.1.2 WMERRK  RAET 1996 FHIE T e EM KRR X H i F R4
AT AL R E GRIET) . ZARERER BT LK PR LSEMBRS I+ IER. F
B KT 13500kg/ hm® 9 —% ;5 /N F 1500kg/hm® 5+ 25, & 1500kg N —PMER. &
TRAFENA KB IFER FE R KT LWTEHAN) SKREHLERERN S8
HER(FE - HFREMITEM LT N HITHX SN EREZH (F 10), WEWHE
KRN 0.90, R B EMEM KT (R, 0, = 0.811). FTHEBEEIAY 26 4> $27 H) T £ 1
PR 0997 ) SEFFHREAEEATHX SN ERS ERER -8, HHAEmR
MAEFHESZSHEEERBUERTENERMRX, MXAEN 0.6541, R | 000
=0.496. HREAKERTE, —&R#H—REN RN 14340kg/hm’, M AR B F B EH*E
HILB) 14205kg/hm’ (& 11). U LERBH, NER LF, E—-NMBRESE BHETEREER
HMEINBEEERN, KBELFFRTHRAM XS E =R T, B, FRER
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B E R R BT A1, XK F. BAR R R BLRCR R 8BRS HE 30 f 3t i SK PR 7™ B R
FEEYW, EUNRBEREEBER " TR ERERENTE; RZ, A A0 ANH
RTBE 2 FRE LRI o R, A BRBHE TP ERERRR LRBRENLE
FRES.

F10 HHESEERLERSVPTREHRE
Table 10 Comparison of the grade on the cultivated land with the standard issued by the Agriculture Department

AR 4 3 by AE
Department standard Local standard
ER R (1) %% BT ()
Grade  Output(kg/hm’”)  Village % Grade " Unit %
— >15000 14 2.3 — >0.91 201 2.7
— 13500~ 15000 118 19.7 ft 0.81~0.90 2283 31.0
- 12000~ 13500 373 622 = 0.71~0.80 3116 2.3
= 10500~ 12000 92 153 / 0.61~0.70 868 11.8
g 9000~ 10500 2 0.3 ki) 0.51~0.60 845 11.5
i <9000 I 0.2 N 0.41~0.50 54 0.7
Mt 600 100.0 7367 100.0
11 ABAEMAEERRGZITR
Table 11 Grade of the typical profile (kg/hm’ + a)
£ 3] B Ru T4 W
Grade Sample Average output Range
1 1 14340 14340
2 14 15120 13080~ 18195
3 4 13215 12540~ 15720
4 5 12255 10920~ 13260
5 2 12803 11400~ 14205
Mt 26
3.2 it

1. GIS RAEEHZ HHEMBERBERES, BETHAFRFNMEENARL
B, FCEIEY GIS XFHTHEAKRBERGFERS, #1780 HERNIFM, F L
RAGHBRUERBEEE ST [ ERE, £ EAT LREIN-TAREEZH AR
SHARE LR THIBENZHERMAREE S RO 0, LN SRE M
FOaH.

2. AXREEFEMXNEVNEREEET 9 NMEBREEFENS IR T RELEINE
RERTRAEETHASHERMERRD IR, 205 R AEMIEN AT E AR R
KRBBULEBRRI BT EARRONE, Rk 728 E 0 R 46 507k w5
i, OB BT AR F T EFABRREERRS R, ERURKTHAFRHER. AFEH
Rl LRI L B RAFM BB RABER, YN ERAS IOTERMA KRS
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30 AL R, AR AR S K R B B T R B BEFE A
R Z A BT, 8 — N EREEEEE L RB S OIR LB, 75 R M b R B0 R R R,
BAHBER TN EROLAME HATFREEESH S LM ITENEE T RIFHER,
0 Ay 7= 32 5 T G IR 25 9 A AR SR AT D 3R R SRR IR 5 e LB E VRN A
& B AE AR 55 B B B R DL S 5

4. E—NEHEEN, SRERERHERAK, KAASTFHF, £-MRXKIE-A
HETEE N, SRR Z 57 0P & 7= B P R R R, LA THIE,

5. PRI ROBE XL RS EEEEK, HArxght = BB RER K, ¥
i it XE LU 52, AT SRR R — 25 1 TAE.
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ESTABLISHING AND APPLYING ON THE BASIC FARMLAND
INFORMATION SYSTEM
I. STUDY ON THE PRODUCTIVITY GRADE OF CULTIVATED LAND

Zhang Bing-ning Zhang Yue—ping Zhang Xiu—mei Liu Bao—xi
(Yanzhou Soil and Fertilizer Station, Jiangsu Yangzhou 225002)
Liu Lin~wang Xu Mao Wang Xu—kui
(Jiangsu Soil and Fertilizer Station, Jiangsu Nanjing 210008)
Shen Qi-rong

(Nanjing Agricultural University, Resource and Environment College, Jiangsu Nanjing 210019)
Summary

The basic farmland information system (BFIS) supported by geographic
information system (GIS) was established, which could manage the data systematically
and dynamically. With the BFIS, a method in both quantitative and qualitative natures
was developed to grade the farmland productive capacity. Evaluation factors were
chosen, a hierarchic structure was constructed, single—factor evaluation models were
built and the weight for each factor was calculated through correlation analysis, factor
analysis, fuzzy evaluation, and hierarchic analysis respectively. The evaluation results
indicated that the land productivity grade could be completely evaluated by the natural
factors of farmland today with the quick development of computer technique. The
results, tested on the farmland of Gaoyou city, was shown to be more objective and
more accurate, avoiding the defects of subjectivity just by the empirical methods and
the blindness of pure mathematical methods..

Key words Basic farmland, Information system, Land productivity grade,
Evaluation, Gaoyou city



