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Abstract: [ Objective ] An evaluation system for county—based cultivated land capacity in Qinling mountain areas
was established to provide important theoretical basis for the rational planning of land use, maintaining ecological balance
and ensuring the sustainable development and utilization of cultivated land resources. [ Method ] Taking Shangnan County,
Shangluo City, Shaanxi Province as the research area, 12 factors including farmland infrastructure, irrigation level, soil
structure, type, texture, topography, total nitrogen, available potassium, organic matter, available phosphorus, altitude and
slope were selected. The current land use map, soil map and administrative map of Shangnan County were superposed
to determine the evaluation unit by using ArcMap10.2 software. Analytic hierarchy process, expert experience and other

methods were adopted to calculate the weight of the selected factors, and the cultivated land capacity of the study area was
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evaluated. [ Result ] The total cultivated land area of Shangnan County is 24 848.26 hm?, and the areas of cultivated land of
Grade 1-5 are 2 286.97, 4 666.79, 8 733.13, 6 320.22 and 2 841.16 hm?, respectively. The cultivated land of Grade 1 and

Grade 2 are mainly distributed in river valley, tableland and hilly areas, while the cultivated land of Grade 3 and Grade 4 are

mainly distributed in shallow hilly areas and middle mountains. The soil surface texture of cultivated land of Grade 5 is loose,

and the thickness of soil mass and humus layer are relatively low because of the large slope. [ Conclusion ] Irrigation capacity,

geomorphic type, organic matter and slope are the main factors affecting the evaluation of cultivated land capacity in Shangnan

County, therefore, the improvement of these factors is the main way to improve the cultivated land fertility in this area.
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Fig.1 Technical roadmap of county—based cultivated land capacity evaluation
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Table 1 Matching results of evaluation index combination weight

Hiz)2 K HENE M EiEtad =\ A E
Target level K Criterion level M Index level N Combination weight ¥ MN,
Histod ) THEAEEE (M) 0.1411 BHLREE (N1) 03333 0.0534
Cultivated land eapacity WEWRE S (N2) 0.6667 0.1004
HIHE (M2) 01411 TR (N3)  0.1638 0.0294
KM (N4) 02973 0.0482
JiH (N5)  0.5390 0.0824
+HEFRS (M3) 04231 4R (N6) 0.2272 0.0661
WA (N7) 02272 0.0661
AHLFE (N8) 0.4231 0.1176
HRWE (N9) 0.1225 0.0385
WIS (M4)  0.4547 R (N10)  0.1667 0.0821
W (N11)  0.3333 0.1579
HISHZEM (N12)  0.3333 0.1579

PR DML P RS, ST (B FOBURGOIR FHEFT I SMT, A4 o RO,
HSERIRIG . WEHOKF | LAESEH . SR M. BRI, BKTISE TR
BRSO ET (R B, ROUR.  EISE (R 2) o RN, BRI
) | HA GRERIERYE) | AERPT  FAAOR RIS 7, SR S R

x2 FMERFARERHERERH

Table 2 Types of selected factors and the membership function

PREZEIY Function type K Factor U, C SR JE BT Membership function
7% I8 Upper ring type R -0.11 1.33 Y=1/ [ 1+4.375862 x (u-c) 2]
TR —24.48 199.13 Y=1/ [ 1+0.000180 x (u—c) 2]
ML -1.26 24.17 Y=1/ [ 140.013926 x (u—c) )
B -9.72 39.60 Y=1/ [ 1+0.003700 x (u—c) 2]
HHZM Linear type TR Y=0 X=2042.79 Y=1.248142-0.000611.x
Yz Y=0 X=40.35 ¥=1.002535-0.024848x

TE: U, B C o5 e ek B R ] T e IME R R (L

Note: U, and C represent the minimum and optimum values of different factors in the membership function, respectively.

®3 HEISIEFERITMHE

Table 3 Expert evaluation value of quantitative participation factors

ST F TEbR{E LHRIE (OMED) SHF bR RHRIAE (SME)
Evaluation factor Index value Expert evaluation value ( Score ) Evaluation factors Index value  Expert evaluation value ( Score )
25 0.5 0.2 Ak 10 0.2
Total nitrogen ( g/kg ) 0.6 0.3 Available phosphorus 15 0.3
0.9 0.6 (mg/ke) 25 0.6
1.2 0.9 35 0.9
1.3 1.0 40 1.0
HO 70 0.2 TR 1 500 1.0
Available potassium 90 0.3 Altitude (m) 600 0.9
(mg/ke) 130 0.6 900 0.6
180 0.9 1500 0.3
200 1.0 1800 0.2
AP 10 0.2 ek 1° 1°
Organic matter ( g/kg ) 12 03 Slope 50 0.9°
16 0.6 15° 0.6°
22 0.9 25° 0.3°
25 1.0 35° 0.2°
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Table 4 Membership value of non—quantitative type

factors evaluated by expert group

ST R PHAGE
Evaluation factors Index Evaluation value
b HE AR ZNiES 0.3
Cultivated land infrastructure AR 0.6
eSS 0.8
KT JoiE 0.3
Irrigation level T 06
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AL, A etk 0.9
Soil composition Btttk 0.5
Btk 0.6
ZiE53IN 0.9
[E3N 0.8
Stk 0.4
By A-BC-C 0.9
Type A-B-C 0.95
A-P-B-C. 1
[k i 0.9
Texture HigE 0.6
b 0.5
B 0.7
H AR A il g 0.4
Geomorphic type il kg 0.7
A 1
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Table 5 Cultivated land area and proportion of different land grades in Shangnan county
—Jih Grade 1 4 Grade 2 =4 Grade 3 UL Grade 4 T Grade 5 A1t Total
B (7 A Y R mE SR mR Sl HR
Town Area  Proportion Area  Proportion Area  Proportion Area  Proportion Area  Proportion Area Proportion

(hm?) (%) (hm?) (%) (hm?) (%) (hm?) (%) (hm?) (%) (hm?) (%)

a5t 2286.97 12.19 4666.79  17.49 8733.13  32.28 6320.22  25.10 2841.16 1293 24848.26  100.00
Total of the county

F17R Bailang 24.66 4.83 131.37  17.87 389.34 4638 131.19  21.26 46.62 9.66 723.18 2.64

WK Chengguan 49945  22.16 1053.66  26.04 1171.34  29.73 505.13  14.22 178.02 7.85 3407.60 13.80

& 7K Fushui 308.09 13.82 44754  17.94 1267.36  32.85 825.76  26.79 260.13 8.61 3108.88 10.51

i X% Guofenglou — 214.83 14.31 207.86  14.71 683.65  37.65 43771  30.20 40.61 3.14 1584.66 6.50

G220 Jinsixia 251.54  13.75 237.84 8.68 874.57  32.58 812.31 31.11 253.03 13.89 2429.29 9.54

1l Qingshan 114.65 7.74 208.79 1591 44942  32.04 580.63  38.71 34.34 5.59 1387.84 5.93

TG Qingyouhe  146.88 12.69 20242 18.18 54489  35.04 392.02 27.84 53.89 6.25 1430.09 6.73

+HLEF Shiliping 124.73 4.08 418.08  13.23 463.99 17.71 669.48  18.61 1464.75  46.37 3141.03 12.81

i Shima 319.58 1599 537.91 16.24 71378 2743 998.19  34.81 95.93 5.54 2665.39 10.36

7K 14 Shuigou 35.09 4.86 191.62  14.89 676.00  55.02 15392 17.63 47.10 7.60 1103.73 4.19

K E Weijiatai 13.47 2.44 217.57  16.26 404.88  35.77 336.07  26.83 199.14  18.70 1171.12 4.70

VAT Xianghe 70.82 7.58 336.00  20.78 63527 4351 295770 26.41 9.67 1.73 1347.46 5.89

)1 Zhaochuan 163.19 16.50 386.13  25.05 458.63 31.61 182.11 17.50 157.93 9.34 1347.99 6.41

*k 6 HEERFELEBMIR FEMAERHMERE GEIL

Table 6 Cultivated land area and proportion of different land grades in different geomorphic types in Shangnan county

1l 5 Shallow hills

W) River valley area

Frl 5% Mid-mountain landscape

R B it BHLIR e B b
Grade Area of cultivated Proportion Area of cultivated Proportion Area of cultivated Proportion
land (hm?) (%) land (hm?) (%) land ( hm?) (%)
—ZH Grade 1 526.30 24.03 1760.67 75.97 0 0
Y Grade 2 4502.19 92.64 156.63 6.92 7.96 0.44
=2 Grade 3 8619.75 97.24 20.02 0.79 93.36 1.97
PUZ il Grade 4 5399.22 86.70 3.48 0.15 917.52 13.15
LM Grade 5 717.53 30.44 0 0 2123.62 69.56
11 Total 19765.00 76.22 1940.80 10.77 3142.47 13.01
®7 HBEEARMAELHBTERSSE
Table 7 Soil nutrient content of different land grades in Shangnan County
B A AP AR
373 Total nitrogen ( g/kg ) Available potassium ( mg/kg ) Organic matter ( g/kg ) Available phosphorus ( mg/kg )
Grade 4] S A A SV Jh
Y Range Avizz{ilue HEMH Range Av«i;:filue HIH Range Avilig,:{fﬁalue HUIH Range Avij:{\ilue
— 2 Grade 1 0.60~1.40 0.90 86.00~166.00 120.60 10.80~27.90 16.80 16.10~43.20 28.50
M Grade 2 0.60~1.40 0.96 84.00~161.00 120.49 10.70~28.60 17.79 15.20~47.60 28.36
= ZHh Grade 3 0.58~1.44 0.95 85.00~173.00 119.50 10.90~28.50 17.19 12.60~49.30 26.79
VU Grade 4 0.59~1.44 0.94 85.00~172.00 117.82 10.30~28.30 17.19 10.80~45.00 26.28
A Grade 5 0.60~1.40 0.97 86.00~158.00 115.59 10.40~28.60 18.08 15.20~43.00 23.79
WOCHURTE K8, o, ekl B FIE 93.00%, HEEFR SRR (£7) o A1

A 4502.19 hm?, 5 220 96.47%, W43 )15
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TRl 5 s g A OGP R B AT BRAEE L R
A SR B 12 DR AR AE N SR8 AR,
T B b b LB PR R ARAR &R, X 1L X
BB T AT g, 25 SRR, o BBk
b A AR 24 848.26 hm?, 1~5 L Hb i FH 43 5]
2 286.97. 4 666.79. 8 733.13, 6 320.22.
2 841.16 hm2, Hp— — kb 2L p oy
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