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Evaluation of the Farmland Productivity of Yintai District in Tongchuan City Based on GIS

HOU Hao. CHANG Qing-rui”

(College of Resources and Environment , Northwest A& F University , Yangling » Shaanxi 712100, China)

Abstract; The farmland productivity in Yintai District was assessed and classified based on "county arable
land management information system", information collected in the second national soil survey, and the a-
nalysis results from the balanced fertilization on soil testing. The results showed that the total cultivated
area of Yintai district was 19 177. 85 hm?, accounting for 31.50% of the total land area. The areas of the
1, 27, 3, 4™ and 5" grade cultivated land were 3 692. 66, 4 991.53, 2 644. 04, 6 568. 90 and 1 280. 72
hm?, respectively. The 4™ and 5™ grade cultivated land with poor quality accounted a large proportion (o-
ver 40%). Soil fertility quality in the whole district was in lower-middle level according to national stand-
ard. The main limiting factors influencing the soil fertility were the undulating terrain, scattered land dis-
tribution, lack of irrigation condition, and poor infrastructure. Related countermeasures were proposed,
such as to strengthen the protection of limited land resources, vigorously carry out land consolidation and
the construction of water conservancy projects, improve infrastructure construction, and build basic farm-
land with high standard.
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A F18 8] R FH % AT 4R S ) P S R IR R S
VT BEAE SR, G T R b g DE 5 T R BT N
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graphical information system) $f A& Fl 3 X & i1 B
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1o J 5 O R D sk DXL M AR R AL AT T A Ml T 2
ST T AR 2 X A IR R S o A
HoHh T AKF R4 b ARl AR R R A B B A T A
B FE T 5 S0 TR I AT Ay [ 2 b DX b 4 g OF f
RS K, M, AR LT GISE AR, RH
B M1 #: (Analytic hierarchy program, AHP) .
T 2 & VE W 1% (Fuzzy comprehensive evaluation
method) RF IR 4E AR 25 G 10 7 1 X BIF 5% XA A b
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Fig. 1 Process of farmland productivity evaluation
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Table 1 Analysis of evaluation index order in Yintai District of Tongchuan City
H#5 )2 By i g AP
. s By B Bs B, > B.C;
R 0.454 7 0.2630 0.141 1 0.141 1
SEHL S B, AL (C) 0.539 0 0.245 1
W (Cy) 0.297 3 0.135 2
WK (Cy) 0.163 8 0.074 5
FI T 4 1 B Jidh (Co) 0.539 0 0.141 8
FHESE R (C5) 0.163 8 0.043 1
IR HELCCo) 0.297 3 0.078 2
JIE F7 4R Bs HHLE(CH 0.423 1 0.059 7
A A2 (Cs) 0.227 2 0.032 1
HRWECCy) 0.122 5 0.017 3
B (Cro) 0.227 2 0.032 1
LRl e Ba THEWERE 7 (Crd 0.750 0 0.105 8
A% W FE RS (Cro) 0.250 0 0.035 3
25 HWHERWHE

22458 %0 IFI(Integrated Fertility Index) , BA &
) ik A AR 3 B3 45 PE A B e 1] BRE 1) 0 b b ) Vg W /(1 N
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IFI=XF,XC, (i=1,2,3,%,n) (D
AP F RS ¢ D IEO 48 B 893 B G
RS« A PEO IR AR AL .

IS5 SR Y B BRI 1 £ 70 012 0 o BF b )
SRR AR fE (R 4D K B XA P A B0
A HH L B b ) 25 4 15 BIITPAN &5
x2 WITHERHERTNIEFRRERY

Table 2 Membership functions of numerical evaluation indexes in Yintai District of Tongchuan City

BRI Y 45 SR R AL C U, U,
fo i A HLBE Y=1/[1+0.023 126 * (u—c)?] 19. 841 301 0.11 19. 841 301
TR [ Bl A Y=1/[140.001 750 % (u—c)?] 66. 455 352 —5.26 66. 453 52
fi H R Y=1/[1+0.008 256 * (u—c)?] 23.290 471 —9.73 23.290 471
p ] R Y=1/[1+0.000 073 % (u—c)?] 283.217 127 —67.91 283.217 127
B [Z7 Y=1.778 379—0. 000 956 « 814. 204 1 860. 229 079
HA&A e Y=0.962 941—0. 034 240 * = —1.082 33 28.123 276
3 WINTHNAERMERETNIERREE
Table 3 Membership of conceptual evaluation indexes in Yintai District of Tongchuan City
W 6 b WA 46 b i 5k B S
Hh AR 2 il i 4 B 3 # A + A i
s 1 0.8 0.4
THE W fig i ik fig v G o
Rl 0.8 0.6 0.3
T+ L Ay ik ZIEA Tl PR ZiEZ3N (Z3N Hok ALK LRI
KEE 1 0.95 0.8 0.8 0.7 0.5 0.4
g M 5L Atk 3% it i i [[HES ZNES
B 0.8 0.5
J5 Hb il i it g Bt Rk 1 it
K)EE 1 0.9 0. 85 0.6 0.4
+ A RY Ty A-P-B-C A-B-C A-BC-C A-C AC-C C
R)m 1 0.95 0.9 0.7 0.5 0.4
x4 $EIITHED& X # b it 1 & RAR
Table 4 Productivity grade standard of farm land for Yintai District of Tongchuan City
H A5G — G b -3} = 7Y 5% i G b
IFI IFI1=0.75 0.675<<IFI<C0.75 0. 6<<IFI<C0. 675 0.525<<IFI<C0.6 IFI1<C0.525

By 45. 28 % , HP A5 B Y = 2% M 5 B i FR A D L R
13.79% , R HE B 22 9 DU | T st o5 8k st 1w ALY L 1)
R iR 5 40, 93 % . e BB A 358 A0 AT 1) 4 [ Ak 3t

3 HEREpH
301 Bt SR BB

1E ArcGIS9. 3 BAFRF- & b Gt it B vF i 4
ST 0 T PR B L A5 BB 5T IX 45 A5 B b 1 1 R
EN & X sk A Ry 19 177. 85 hm? . (i 4 4 Hb i A
(31,50 %0 Hovh BT B AT 1) — L G 5 B e T R

A X Bt b 7 25 98 R 4 A AT b AR v L 2 b X
HF M My B4 A T A R K 2 T E SR bR E
YR 4~8 FH 2 [E] (5,

x5 HHMATERS RS

Table 5 Statistical classification of farmland productivity evaluation
BLWIE+ 1 — Y =3 P 2% A9
i i/ hm? 3 692. 66 4991.53 2 644, 04 6 568. 90 1 280. 72
] A 1 55 % Y 45 i, T4 b 7N A b LA I\ b

7o/ (kg « hm™?2) 9 000~10 500 7 500~9 000

6 000~7 500 4 500~6 000 3 000~4 500

32 ittt M Z=E S HERF AEIR

M 2.3 6 AT, — 2 A o A TE AR )
+ G YRR A B L AR e BT R AT 4
OES R &N R W NN O S B )
5. 47 MR AR, MR R 976. 98 m; - HE £

PLBE 2+ 38 MRS 0 3 B HESR 2 (B AL R
RO AR A LD SR AR E . AR
FEPEURERRE R MG~ e’ E. S5
IV %5 3 A e 7 e KR B A AR T U S R
ARSI BT
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T AR PR B R SR DR AT R OB A AR T R B AL L R
WA b2 R BN BT IR AR PRI AR IRAZE . A5 RIS S M AR A L R R AR
B ZYIB AN EECE G2 RN AR o RS R B O TR RO A 7 B AR E K
WP 14.22°, P14 1 018, 62 my RIERRI LIS WA R AR HMBEAER
a4 s o L RS - AR, FEAER E
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Table 6 Administrative distribution of productivity grades of farm land for Yintai District of Tongchuan City

EZi A0S At — Y Y = e F
T30 1.999. 00 783. 41 539. 36 176. 30 423.75 76.19
= R 5.91 2.21 1.99 1.71 — —
& 2127.06 311.79 1 194. 30 440, 57 134. 11 46. 30
S 50. 52 37. 60 12.92 — — —
I W 1 .976. 48 250. 83 956. 55 322. 85 313.57 132. 68
TAM 772.01 — — 19.75 594. 29 157.97
a0 + 3 200. 94 576. 00 1 336.23 371.55 704. 22 212.95
FYBS 3 469. 63 78. 87 173. 69 688.71 2 216. 35 312,02
B R 2 522,29 1 566. 81 649. 14 49. 32 246.78 10. 23
B g 3054.01 85.15 127. 36 573.28 1935.83 332. 39

X T 19 177.85 3 692.66 4991.53 2 644,04 6 568. 90 1 280.72
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Fig. 2 Map of productivity grade of farmland in Yintai District of Tongchuan City
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TR 1/3, 5 o A 7 & WG BRI PR 78, Ml A 2%
BRI, A I X F A A T8 BRI
VR 1192, 41 m, E39HE B Ry 16, 53°, ek
BN RN E A L Bl ORISR R3S OR L K £
TR LG = G T T RO G
b AR 2 A L DA R A SR BT (R g B b L A IR A
R AL ] BE M B R 4 R A
HE 1 K-

M TR /N s B R AERR Y A O
e M A M IX . 37 S A 2 % 4 T
U IR B AR b R A VD) Y N 3 R — R o 20°,
SRR M 1 156, 80 m, - HER R FF A 1,
ZGH R TH KRS RAEK WA, LRSS
BAK A e e AR 22 . @ BUZ M s e T & R 3
2 rp b 25U s K A B AR B 1k 3R A A 5 X
T4 B = 25° B B Hb N 32 A5 IR BRI ARGA

4 i

DAV 44 4 )17 B 5 DXAE S 9F e X 42, i
GIS #iAR , R E Wi (Analytic hierarchy pro-
gram, AHP) %M ££ & PF i 3% (Fuzzy comprehen-
sive evaluation method) 45 /R L LM 455 1 7 i
XFHIFFE DX B A s 1 g U T PE A AA & BP £ X
BFEHE T AL Sk 19 177. 85 hm®, 5 8+ Hb @ LAY
31.50%; Horh 1 2% M 3 692. 66 hm®, 2 %%
4991.53 hm*, 3 % #1 2 644. 04 hm’, 4 2 Hb
6 568. 90 hm®,5 24 1 280. 72 hm?*, #f Hh #h /7 i T
ESP R Al I L N N

TEA B0 B A7 B0 X400 B ORF 920 | = iR A 3R
PR 4 HE S A B (RO 3 AR Z 2k 47T B B RS,
B — S PEAN B TT R EL A A (R A4 1 b R 2 78 R -
BRI (M SR E TR — T EOR TR A5 R
TEAE 77 52 B b A ) 0 T A E A b B R ) R 5
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BEXF R 6 DI HAR SRR L AR 38 % 5K 48 50 R0 TR
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