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Evaluation of Annual Updating of Cultivated Land Quality Grade Based on Incremental Package

—A Case Study of Xiangxiang City in Hunan Province

HUANG Xiang (Hunan Wanyuan Assessment Consultation Co. , Lid. ,Changsha, Hunan 410005 )

Abstract According to the Regulation for Gradation on Agriculture Land Quality (GB/T 28407 —2012), based on the survey data of land
change in 2014 and the assessment results of cultivated land quality grade in 2013 in Xiangxiang City, cultivated land changing suddenly in
quality was extracted and evaluated by using incremental package on ArcGIS10. 2 toobtain the assessment results of annual updating of cultivat-
ed land quality grade in Xiangxiang City in 2014. At last, the changing trends of the cultivated land in area and quality were analyzed, and

corresponding suggestions about utilization and and protection of cultivated land in Xiangxiang City were put forward.

Key words Evaluation of cultivated land quality grade updating; Incremental package; Xiangxiang City

2012 A5 55 (e 4t o A A (4 [ 4 B 9 B (2011 -
2015 4F) ), WG T AR M8k iR 1946 S5 AT B ARAT 5 5
2013 AF bl REAAR B 4 [ R A T R TR
B B SO B R R LG FERREI T RCR, (4
BH0 B LA PEAE R BESAAE T el 4 B8 U 2 3
DR T A AR AT R DA B BRI R
S | OB A 5 S 2 AR D, DR i 2 31 Kl
PIBLAAPED ™ OB BRI AN A T 06 T ED % < it 55
SIS ITAE 5 M TR %8 > sl ) (18 1 9T % (2012)
60 ) HUAE , I\ 2014 AFTFUATE 4 [ 4T 025 T JRE B i ot 4t 45
VAR ORI A TR 2 A 0 S s A 3 R
A el LIRS SR IR 2015 APk o Ak 45 ) 3 2 DE A
TAES

FEH LA R 2 T 9, A A P 5 i 4 26 A
&), HET ArcGISIO0. 2 FfFF- 65, 45431 £ TiT 2013 4R Mo
SRR M T 2014 A i 1) FH S BERONE R L K
2014 4B S TR Y - o g i L M T R Bk, BT
P 2014 AR BERE s U, LAY A 190 1 A H At DT R
B RIAR B ORI AR 2 S
1 HRERBESHRT L
L1 FRSRRERR S O T s, e A A,
ZRI R LT AR L, e B A B pY I 2 e T, b SE T &
Heo 2014 4FA X A B (GDP) y 299. 56 26, Al
WK 11.3% o 55— X 28 BE 3 R W STIRR Ty 7. 9% , i
GDP [ H iy 16.8% o BF5E XM 35 P e 8 1L FEBBE , AL
R TP AV AR IR0 ], R e L,
HEZ I IKIEAR ]2 A R A 1 = 5 A SR BT U5
(O HR AR AT A AEBR 22 RR . AR & T 2014 4F

EERNT FM1991 - ), %, 3dKiITA L, AF LA R TR
B

Wi EE 2016-05-17

R IR AR B A 4 A, 4 X 4 S AT AR 196 610. 22
hm? , L R FR60 090. 48 hm? | i 30.54% .
1.2 #HEsRiRE 20l Sk B 2 17 2014 4R
bR FH AR B P 5 M 2 T 2013 AR BB U o A 00 AR 5
2014 4EH1 £ TS I - T & b BIA TR H ORI
1.3 #WRA*E
L3.1 FoREE, W% T 2014 4F B Bk b o & 45 1) 4F i 5
BIPEH, 2 LA £ T 2013 AR b T a2 S5 AT AR T R
Sy, 254 2014 AT - b ) AR 5 9 A5 5500 12 Hh v = R
AP T HTRG FACR AL, BT X 2014 AF B LUK AR Ak (LS B
O S MU AR A LA R b I o 25 S AL AR A ) R A B b
TS A B TEHT MY, A R R S A R R B 4,
FE R b R A 0B 1, B 2 IO £ TiT 2014 AR
A AR
1.3.2 905k, RO RAR

(1) BRBGH A DBk b BE . vk T8, R BUHT 3
TR A P B A FH 2014 AT - b 7R F AT 32 00 0 18 e i
AL HEAT 4RI, HHp a0 B b P BE 2 4 T i b S AR A S Bk
Hi, ST e ARG R AR B B 3 B e SRR
HARAS R, R AR S B M ) R B, X 51T
Z iR ArcGIS (1) Erase 23 [A4SFRIIAE K b —4F BB Hb
AR R S AR AT B - b R FH A SRS T ) A b PR R A
B 0, DT $i BB HRCAR A B DA i 14 B P61 56 R a2 0 i 1]
BRELOT i i B Vel B e F 5 S P T R, MALTTT A R
B D b PR R b 2 T AR LA T P B v e U T A

(2) KRBT AR b R B . WSO BT P Sl
HHIE A ZEATE A A KR 25001 H k), HKe 3R B
F I B A S B BB T R R R R
PEUZ 5 i 2 B 3R ) i S PR BRE L JZ AR B, ] 4 BB ke
BEHHLEIBE, T 2014 ARSI £ T A L IF R H , JF
K E R R b TR A I, T AR o R



44 %19 #1

F A ATHETQRGHRRTF AR FNL

65

FLE T R H AR BRI Z

(3) FFIC /B 4t 60 5T 8 152 1 B0 A B i 45 1), L
ArcGIS ) Spatial Join J&P4:5£42231HE , Match Option 1E#% With-
inn, R DB b T SRR TT A 15 PR R b o 8 T 45 1)
AR

(4) VFAE g o i Ol P R o 5501, X 1
B | 5T A B b IR B, 2R 28 SR TR b B e 55 1)
PEE Y, AT LA A% A B 1 S50 D 4t vh 1 4R OB A
Jo e S M s AR I IEE 1Y, 3l 500 H Ok SIE AR FE i A
BRI E AR B, , 4 B R Ml o 1 4 3 WURR ) R b o o
SR TS TR E FBOR T2 FSH, HEA T b o o 25

BHITERE .

(5) ARIBUR K A= ALl R BE B i 5 B A AreGIS
At Spatial Join J& E£54E 3 EE , Match Option 13 Within, }{ij
— AR R R {F AR B 5 — AR BE , TSR IBUR & A2 84k
B o AT A R

(6) TR . BT B Sl B 5T e i
FRBIE b B A SRR T A 2014 48 2 BF b o e 45 Syl 4R B
BRI, BETIE A, 2014 47 52 EL 2 5 45 Bdie 2

W 17 2014 AR R o 25 01| 4 B2 SE R M BOoR iR
DL 1,

| FOHPIE |
[
v v v v
201 347 EL R, 201447 + 25 F d s FALEAT & . R
FEFAA FAE B A A IR E o

T EAAHL
Y

= No
—
[ maespdme | | zaemibe |
s ;
ey R
[

] AEIMEL [ 1 #Ealza
HIUY Hhb B i e S s e
KA PbAIUE A PbAE ]

[ [ [

v

| 2 AR EF AL BAEE |

v

| BARIAAIT 48R |

¥

| BB S BRI S 4 |

v

| D s R |

2 2014 FEHHRESHNEFRRRRE

Fig.1 Process of updating technology of cultivated land quality grade in Xiangxiang City in 2014
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Table 1 Changes of cultivated land in area in Xiangxiang City during 2013 —2014 hm’
TiH /N K H K Bes, Bt
Item Total Paddy field Irrigable land Dry land
AEW) T Area at the beginning of the year 60 043.40 50 194.74 0 9 848.66
SEPIE/L I FH Decrease of area in the year 48.03 38.25 0 9.78
IR Increase of area in the year 95.11 0.75 0 94.36
AERTAFH Area at the end of the year 60 090. 48 50 157.24 0 9933.24

F2 20102013 % 2014 £ & THhthFHERITLE
Table 2 Comparison of average grade of cultivated land in Xiangxiang

City in 2010,2013 ,and 2014
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Table 3 Area of newly-increased cultivated land at different quality grades in Xiangxiang City during 2013 —-2014

R A e Rz S
| National physical quality grade National utilization quality grade National economic quality composite grade
Grade i b1 i L T L
Area//hm’ Proportion // % Area //hm’ Proportion // % Area //hm’ Proportion // %
=454 3" -grade land 30.05 31.60 — — — —
P4 Hh 4" -grade land 24.41 25.67 — — — —
F b, 5" -grade land 8.27 8.70 — — — —
FNEEH 6" -grade land 32.38 34.03 12.42 13.06 — —
L% H, 7" -grade land — — 59.54 62.60 — —
J\%Hh 8" -grade land — — 6.08 6.39 — —
JUZH 9" -grade land — — 17.07 17.95 19.56 20.57
4540 10" -grade land — — — — 21.64 22.75
F—%54h 11" -grade land — — — — 53.91 53.91
43 Total 95.11 100 95.11 100 95.11 100
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Table 4 Area of decreased cultivated land at different quality grades in Xiangxiang City during 2013 —2014

RO TERIIE B
31| National physical quality grade National utilization quality grade National economic quality composite grade
Grade i L T L T L
Area //hm’ Proportion // % Area//hm’ Proportion // % Area//hm” Proportion // %
=24 3" -grade land 9.98 20.78 — — — —
U4 4" -grade land 8.06 16.78 — — — —
F b, 5" -grade land 1.42 2.96 — — — —
AN 6" -grade land 19.32 40.22 0.64 1.33 — —
424 7" -grade land 8.81 18.34 5.35 11.14 — —
J\Z54ih 8" -grade land 0.44 0.92 24.48 50.97 — —
JUEH 9" -grade land — — 16. 68 34.73 0.39 0.81
484, 10" -grade land — — 0.88 1.83 18.18 37.85
F—2%54h 11" -grade land — — — — 29.46 61.34
&1l Total 95.11 100 95.11 100 95.11 100

(F#%75 1)



44 %19 #1

EHEF LHAKLAERGYaEERALE TR 75

on tillage and alternative soil managements in a Sicilian vineyard[ J]. Soil
and tillage research,2011,117:140 - 147.

(417 Z253R, STt B0, 5. VRITRAIE MIX IS S AR RS L SR
PREIGLT]. EPAGEIAIR,2005,20(1) 192 - 98.

[42] SHE D,LIU D,XIA Y,et al. Modeling effects of land use and vegetation
density on soil water dynamics: Implications on water resource manage-
ment[ J]. Water resources management ,2014,28(7) :2063 —2076.

[43] RODRI GUEZ-CABALLERO E,CANTON Y,CHAMIZO S, et al. Soil loss
and runoff in semiarid ecosystems: A complex interaction between biologi-
cal soil crusts, micro-topography, and hydrological drivers [ J ]. Ecosys-
tems,2013,16(4) :529 —546.

[44] CASANOVA M, SALAZAR O, SEGUEL O, et al. Human-induced soil
degradation in Chile [ M ]//The soils of Chile. Springer Netherlands,
2013121 - 158.

[45] MHANGARA P,KAKEMBO V,LIM K J. Soil erosion risk assessment of
the Keiskamma catchment, South Africa using GIS and remote sensing
[J]. Environmental earth sciences,2012,65(7) ;2087 —2102.

[46] WU L,GAO J,MA X, et al. Application of modified export coefficient
method on the load estimation of non-point source nitrogen and phosphor-
us pollution of soil and water loss in semiarid regions[ J ]. Environmental
science and pollution research,2015,22(14) ;10647 — 10660.

[47] PENG T,WANG S. Effects of land use,land cover and rainfall regimes on
the surface runoff and soil loss on karst slopes in southwest China[]].
Catena,2012,90:53 - 62.

[48] YU Q,MA J,ZOU P et al. Effects of combined application of organic and
inorganic fertilizers plus nitrification inhibitor DMPP on nitrogen runoff
loss in vegetable soils[ J]. Environmental science and pollution research,
2015,22(1) :472 - 481.

[49] EL BABLY A Z,EL-HAFEZ S A A. Sustainable development and man-
agement policies for soil and water conservation in Egypt[ M]//Develop-
ments in soil classification, land use planning and policy implications.
Springer Netherlands,2013 :633 - 647.

[50] BARTLEY R,CORFIELD J P,HAWDON A A et al. Can changes to pas-
ture management reduce runoff and sediment loss to the Great Barrier
Reef? The results of a 10-year study in the Burdekin catchment , Australia
[J]. The rangeland journal ,2014,36(1) .67 —&4.

[51] ABDULLAH A S. Minimum tillage and residue management increase soil

[l

water content,soil organic matter and canola seed yield and seed oil con-
tent in the semiarid areas of Northern Iraq[J]. Soil and tillage research,
2014,144:150 - 155.

[52] SRR, PRk, T30k, 38 L R RS LSRR IEA A LS 7E [ I ). 7K

(L% 66 1)

VERMEAT LT (EBE SR A 7= T 207E R

3.2 MEHHBFASRPER LB TR AN
i 2 117 2014 AR B i S AR HEAT T HDBTIEAY, ARAE XS D
WASRIITE S04, T LI LU e 20 £ ki) e
1o SR L

3.2.1  UISnam B OR 4 DR B, RO SR AR B AR T
FOSIRE T A o T M A BEAS AR 47 DX A9 A8 B, 2 i [
T EEMER AT S A R E A R A S
RV 5 o S B P 30 ST 4 v A 1 A ) g 7 A AR A
14 B AR A T AR B T (L) P2 7KF DL B B
Ml ¥ AR DA K R HEAS AR FE R A B ) g s A FH A0 SE R
K AFEAAC o 0] b8 (kA e g B o5 B, X ity S
200 i FH BRI L 7 42 BB M 45 R 20 P BAR , D o R M ™
RIS oy AR L, O (S OAN 5 BRI A

{412, 2003,17 (4) 1168 = 171.

[53] WANG B,ZHANG G H,SHI Y Y ,et al. Soil detachment by overland flow
under different vegetation restoration models in the Loess Plateau of China
[J]. Catena 2014 ,116:51 —59.

[54] KIRKBY M. Modelling the interactions between soil surface proerties and
water erosion[ J |. Catena,2002,46:89 —102.

[55] Brfhe, (2 A, IR ) S TERHIE B LR F LT ). 8412, 2002
39(4) :490 -497.

[56] DING W. Fractal dimension features of soil aggregates distribution with
the different reclamation years on Loess Plateau[ J]. Sensor letters 2012,
10(1/2) :555 - 561,567.

[57] ASANO M,WAGAI R. Evidence of aggregate hierarchy at micro-to submi-
cron scales in an allophanic Andisol[J]. Geoderma,2014,216.62 —74.

[58] s, sk, CHL . 2T R IR AR e 2 N T B Lo (15
&S], A4, 2003,23(10) <2176 -2183.

[59] RAJAN K,NATARAJAN A ,KUMAR K S A et al. Soil organic carbon-the
most reliable indicator for monitoring land degradation by soil erosion
[J]. Current science,2010,99(6) :823 —827.

[60] WANG J,ZOU B,LIU Y et al. Erosion-creep-collapse mechanism of un-
derground soil loss for the karst rocky desertification in Chenqi village,
Puding county,Guizhou ,China[ J ]. Environmental earth sciences,2014,72
(8):2751 -2764.

[61] ZHAO P,TANG X,TANG J,et al. The nitrogen loss flushing mechanism
in sloping farmlands of shallow Entisol in southwestern China:A study of
the water source effect| J ]. Arabian journal of geosciences,2015,8(12) .
10325 - 10337.

[62] Lfidk, & &5 FREKHRAL AR EERsaEiE 1] 10K
MR AR (B ARIEER) ,2004,19(3) <55 -58.

[63] LIU R, WANG J,SHI J,et al. Runoff characteristics and nutrient loss
mechanism from plain farmland under simulated rainfall conditions|[J].
Science of the total environment,2014,468:1069 —1077.

[64] PHILIPPOT L,SPOR A, HENAULT C, et al. Loss in microbial diversity
affects nitrogen cycling in soil [ J ]. The ISME journal,2013,7 (8):
1609 - 1619.

[65] AR, ERHsz, popl, 5. ARIERE A + I A= s i SRR
SR SHBMEAHTT]. A4 ‘%TE 2012 ,32(18) :5930 —5936.

[66] JHIERH, FE AR T (kiﬁdﬁ%&( TEREE T[T ). A=
AeFR,2006,26(10) 13270 —3275.

[67] 8, JITE , sk, . T = AR RN RISoE AR
I MR AHIEL T ] KR IR, 2012,26(4) 1133 - 137.

3.2.2 i s R L ALK i A - AT
o AR R PR R, 25 4530 2 i 9 S BR BL, SR
EV/ QN N H,/mmfi,a&%ﬁf&ﬂkifﬁ RIS,
SR AT T AR, PR B M A i) S A |
Boie A S B R A B A6 T A M DR A, 6 DR
T (A PARER & A RE T AN B PR

S% 30k

(1] S5eit. HABHE RS BIEHITY TAELT]. s E#44,2015(8)

38 -39.
(2] FAEPH. T B 5 Tt
[J]. E4%R,2015(8) :48 —50.
(3] BRlager, At 244N, 5. MM R B EE SR PAN ST : AR
BEEFHEPIL]. ZRIVRYE 2015(33) 292 - 294,

[4] ZEWRRY, BRSCRR, B, 5. 5 T53 5 RIS TE AU BFHB R S ST DR
[J]. /K ARR5FFT,2015(3) 1295 - 299.

(5] EERRE, BUsL, A, 55. Bk TR L) S B RAR B SR/ T
FE[1]. AR S R,2015(1) 56 - 62.

[6] Rt BHOTTRESFHE R EHTHNIT: DU E A EIT].
P12 2015(36) 315 - 317,

A TP TIRRY ) Lsidiy

LR



