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Study on the site type classification in agriculture and pasturage
interlaced zone of North Shaanxi based on GIS

ZHAO Peng-xiang, XU Guo-ce, WANG Hong-zhe, LIU Guang-quan

(College of Forestry , Northwest A&F University ,Yangling , Shaanxi 712100, China)

Abstract: [Objective) Site type classification based on GIS provides instruction to vegetation restora-
tion and the afforestation in Agriculture and Pasturage Interlaced Zone of North Shaanxi. [Method]) This
paper adopts the Quantification Theory [ using soil water content with the GIS technology. Taking Zhou-
wan Town and Changcheng Township of Wuqi County in northern Shaanxi as example, and carrying out
site type classification, the site type distribution map was obtained, the area of each site type was calculated
and the suitable tree species for each site type was established. [Result] The water content is the predomi-
nant factor in restricting the survival rate. The factors affecting the soil water are:the aspect™the slope
position>>the slope. [Conclusion] The site type of the best water content concentrates on the bottom of
ditch and in the shade and gentle slope. The soil quality is better and the vegetation is easier to restore. The
site type of the better water content is mainly in the bottom of slope and the vegetation is easier to restore.
The site type in the top of slope is hard to restore,especially in sunny slope. The steep slope is advised to
restore naturally because of lacking water.

Key words: North Shaanxi; Agriculture and Pasturage Interlaced Zone; site type classification; Geo-

graphic information system (GIS) ; Remote sensing (RS) ; Quantification Theory [
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Table 1

Score of aspect, position of slope and slope degree

&N 7184y Score of factor

i A 55 2 £k

s ¥%H T
Project Type Coefficient of
roiee ype X Xz X; partial correlation
Ik 1h) BHY% Sunny slope 10. 670 9.634 9.436 0,554
.5
Aspect BAYE Shade slope 12. 245 10. 709 10. 631
Z 51T Ridge 0 0
Y fir ¥ Uphill 0. 482 0. 459
Position . . 0.376
of slope F# Downhill 2.247 2. 461
)i Bottom 4.679 5.592
4 (<<7°) Flat 0
W g 5P (7°~15°) Gentle —0.123 0. 149
Slope AH (15°~25%) Incline —0.395 '
Bt (>25°) Steep —0.616
M & Z %0 Multiple crop rotation 0.551 0.713 0.724

WX X0 X Ar Bt & 1.2 F1 3 AW H I H 1545,

Note: X; , X» and X3 represent the factor scores respectively when considering 1,2 and 3 projects.

BRI A 24 DREARBEAR AR 1 15 3] B8
5,2 AR () (5) . (6) ] 45 4 5 i A1 X iR 2% L A

XFI T 22 AR ¥ R g1 25, AR 45 R L% 2,
mi 2 TRIEN . S AZERBHE N 3 A RIS .
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Table 2 Checking result of soil water content forecasting model

ARXS 38 R G 22/ Y

AR XS 22/ 06 AR 3975 %% /0 Relative and average
R s Relative error Relative variance c and averag
Independent system error

variable B4 E K 96 {H LA H K 95 {6 A E K 95
Fitting Examine Fitting Examine Fitting Examine

X, —19.945~27.038 —16.028~20. 272 17. 251 14. 142 5.721 5.415

X, —15.557~11.084 —10.764~8.911 11. 069 8.251 5.095 5.299

X3 —7.573~6.087 —5.528~5.106 5.148 4.892 4.023 4. 201

3.2 MARREMIIHER R REITN
Ve B 1) AL AN 3 A>T H Y
JK 53 TN ASE R 6k T 51X 36 bR 7 R AT R B AR .
i N7 b B PP D TR AR LR 3,
x3 MRREMIMERERBIFNER
Table 3  Result of afforestation site type classification

and evaluation to study area

7 THEE KR/ (g kgD JoT = AN
Site ranking Soil moisture content Quality evaluation
1 143.72~162. 23 ff. Superior

11 125.22~143.71 K Good

I 106. 71~125. 21 H1 Medium
IV 88.20~106.70 M ¥ Passing
Vv <88. 20 2 Bad

3.3 EF GISHMRR KA 45

3.3.1 ZHBEFAZ LRI KT 4> A
M (157, 5°~202. 5°) . P4 (247. 5°~292. 5°) , VG 1§
(202.5°~247. 5 ) FI A (112, 5°~157. 5°) N FH I 5

Jb(337. 5°~22. 5°), K (67. 5° ~112. 5, K it
(22.5°~67.5°) PG L (292, 5°~337. 5°) Jy B4k .
FIH ArcGIS9. 2 X DEM k47 3 1] 43 2% , n] 15 %) B
) [, [ R AT e R 8 O R s o < - b (<Z77) (28
(7°~15") B (15°~25%) FIBEY (>25%) , X%} DEM
HEAT IR0 43208, A 3k e T R B R B L AR bR R
U5 = 2 ] A B i /N HIE 43 A ] S HL T8 R B R b
b7 R VA 3 =/ N A o1 7 VA 3

3.3.2 WHWBE-FeE ot XA
RV A B AT 380 43 B IF 6 AR R R AT SR 28
SIHT S T AR BB ST X SR 20 ST b R A3 A R
SRIGHE ArcGIS9. 2 k47 I FUR B, AT LAAS 31 45 37
MR A (R 4, mE4LATUEH,. W
S o5 AR AR K (i 24, 46 %), <P [ - B ¥R T
/NG 0.82%) .

x4 HRAXEMHEABNEREERSES L

Table 4 Area and percentage of each site type in study areas

[ 2] S A T #1/hm? L/ %%
Code Site type Area Percent
I-1 BA 1] - 3% 3% Sunny-{lat-uphill 334.65 0. 82
1-2 BH 16 - 3% F #8 Sunny-flat-downhill 349. 05 0. 86
1-3 BH 11 28 5% I3 Sunny-gentle-uphill 1 028. 36 2.53
1-4 BH ] 22 3% T 3% Sunny-gentle-downhill 1023.43 2.52
I-5 BH 1) 484 3% F %8 Sunny-incline-uphill 2 265.73 5.57
1-6 BH i &% R 38 Sunny-incline-downhill 2 288. 86 5.63
1-7 BH 1) BE 3% 136 Sunny-steep-uphill 3294.35 8.11
1-8 B 1) BE 3% %8 Sunny-steep-downhill 3932.18 9.68
1-1 A 1] - 3 |36 Shade-flat-uphill 365. 35 0. 89
-2 B 11 °F- 3% T % Shade-flat-downhill 351.31 0.86
-3 BA 1] 22 3% |38 Shade-gentle-uphill 1 108. 06 2.73
-4 BA 18] 28 3% R 3 Shade-gentle-downhill 1 054. 85 2.59
-5 B 15 434 13 Shade-incline-uphill 2 300.92 5.66
11-6 B 1) &} 3% K #8 Shade-incline-downhill 2 324.69 5.72
-7 BA 1) BE W% 3% Shade-steep-uphill 3 208.18 7.89
1I-8 BF 7] BE 3% T ¥ Shade-steep-downhill 3919.74 9. 64

ik ZEH T Ridge 1 552. 60 3.82
v ¥4 ik Bottom 9 940. 34 24. 46
43t Total 4 0642.75 100. 00
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Table 5 Site type classification and suitable trees to sites

& A B A Suitable tree

SLHLZE R (] L ML AF G
Site type Code Site ranking FA Arbor WA Shrub
FURE 1L LAk 7
N 13 kY
g%lrrilq—tl%}l}ifu%ﬁhill 1-1 I ¥ Passing Robinia pseudoacacia Linn, Prunus Davidiana Fanch,
) y-Hatup Prunes Armeniaca var. Ansu max Hippophae rhamnoides Linn
PRI
B 5] 3 B T NN atus /)rw.zzf() a var. okt REnds Hippophae rhamnoides Linn,
. 1-2 K Good Populus Simonii Carr, . .
Sunny-flat-downhill . . L~ Caragana microphylla
Pinus tabulae formis Carr,
L R var. tomenyosa Kom
Robinia pseudoacacia Linn
AL LA Fr 4% U0k
52 e L3 . o £ li ~ o -
ﬂ‘El [a) S W% b3 4 1-3 Ko K¢ Passing Pyrus /)etulaaf‘o[za Bqe, Caragana microphylla var.
Sunny-gentle-uphill Prunes Armeniaca var. tomenyosa Kom,
Ansu max Hippophae rhamnoides Linn
WAEH S WA MR TS A
Populus hopeiensis Hu et Chow, AR, SO S L SRR
FF 1) 8 3 T -4 B Good Prunes Armeniaca var. Tamarix chinensis L,
Sunny-gentle-downhill Ansu max,Ulmus pumila L, Xanthoceras sorbi folia Bunge,
Pinus tabulae formis Carr, Amorpha fruticosa. L
Robinia pseudoacacia Linn
I
(EIEES Y . HEAE B A . Caragana microphylla var.
. T . 1-5 L% Passing Pyrus betulae folia Bqge,
Sunny-incline-uphill . . R tomenyosa Kom,
Thuja orientalis Linn . . .
i i Hippophae rhamnoides Linn
N PP
(] 1] A > mus pumila 1., ~ N .
FH 12 ﬂiﬁ‘l\—%ﬁ . 1-6 K Good Populus hopeiensis Hu et Chow, Caragana microphylla var.
Sunny-incline-downhill . . tomenyosa Kom,
Populus Simonii Carr, Rosa hugonis Hemsl
Pinus tabulae formis Carr osa frugoms Hems
YOy 2 GRS A SRR S
B B | 3 L P , P‘Iippu[)hay f{lfi)nn()ideﬁ Linn,
. - assing / Caragana microphylla var.
Sunny-steep-uphill
tomenyosa Kom
(advised to restore naturally)
S ) B T . , Hippophae rhamnoides Linn,
Sunny-steep-downhill 18 it Medium / Caragana microphylla var.
tomenyosa Kom
Eo N W RN
N Malus prunifolia var. SRR, 1Bk
A2 ivA| §
g?'\md:{ffilﬁljf: ”I;“ -1 # Medium rinki Rehd, Juglans regia L, Amorpha fruticosa. L,
adertiatrupht Ulmus pumila L., Prunus Davidiana Fanch
Populus Simonii Carr
L R RN 7 I
B 6] 3 3 T B . . Salix matsudana Koidz, LB » B i ﬁ—%( .
. n-2 i Superior . Prunus Davidiana Fanch,
Shade-flat-downhill Ulmus pumila 1., .
Populus Simonii Carr Rosa hugonis Hemsl
Populus Simonii € W . 2
- N i ’*M%’*'.JWA Crataegus pinnatifida Bge,
91 1a) 22 3 E . . Pinus tabulae formis Carr, .
. II-3 #1 Medium L. . . Forsythia suspensa
Shade-gentle-uphill Robinia pseudoacacia Linn,
. - (Thunb. ) vahl,
Pinus armandii Franch An ha fraticosa. 1
L A b B morpha fruticosa. 1
Pinus tabulae formis Carr, Fr ok R
BA 1) 2% 3% R 3 . R Robinia pseudoacacia Linn, Caragana microphylla
Shade-gentle-downhill -4 it Superior Populus hopeiensis var. tomenyosa Kom,
Hu et Chow, Juglans regia L, Amorpha fruticosa. L
Ulmus pumila L
T R, DA Fr 4% U0k
BA 1 A 3 B - . Pinus tabulae formis Carr, Caragana microphylla var.
Shade-incline-uphill 15 ' Medium Robinia pseudoacacia tomenyosa Kom,
Linn, Thuja orientalis Linn Hippophae rhamnoides Linn
SRR AR /N4 AR - -
B 1 438 o Robinia pseudoacacia Linn, fjf%ﬁ}: m:ﬁ ’Z)"C‘E;EI
o " II-6 K Good Pinus tabulae formis Carr, morpha fruticosa. L.,

Shade-incline-downhill

Populus Simonii Carr,
Ulmus pumila L

Crataegus pinnatifida Bge,
Xanthoceras sorbi folia Bunge
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&k 5 Continued table 5

bR ES! INZ S % M F Suitable tree
Site type Code Site ranking 7+ A Arbor # A Shrub
YOy S CRE L SRR D)
B 1 B | 3 4 I?ippf)phue 7l’/‘tai’nnoide.\‘ Linn,
. -7 H Medium / Caragana microphylla var.
Shade-steep-uphill
tomenyosa Kom
(advised to restore naturally)
. FIN | VbW L R A
B 1 S T O W 17 -
o . Prunes Armeniaca var. Hippophae rhamnoides
Shade-steep- II-8 K Good . .
. Ansu max, Populus Linn,Caragana microphylla
downhill .. N
Simonii Carr var. tomenyosa Kom
7 2% U IR AR S
2T . AL Caragana microphylla var.
Ridge I Bttt Passing Pyrus betulae folia Bge tomenyosa Kom,
’ Hippophae rhamnoides Linn,
Sophora vicii folia Hance
AN AL B R
FRE A AR V0 s
Populus Simonii Carr, AEH YOH0 , BEAN , SE A AR
Ve Populus hopeiensis Hu et Chow, Zanthox ylum piperitum DC,
I(ﬁol‘lom I\ it Superior Salixz matsudana Koidz, Salix psammophila 1,

Robinia pseudoacacia Linn,

Ulmus pumila 1.,

Tamarix chinensis 1,
Amorpha fruticosa. L

Elaiagnus angusti folia. L.,
Populus tomentosa Carr

4 g E

1) Hy & 4 R 5 nl 0, W 5% X 57 M o o o R
IS M R TE B R 11 346. 52 hm®, (5 AR
27.92% JUW S X —F o £ F B P AEN
JES 1 30k B A % 1 B 0 R R A R R B AT
R AR FH Bl B obR R FH R AR 11 2 2 . 38 A R AT
LI I N Pl e il R 1 A
9 905. 80 hm”, (& B 1H LAY 24. 37 %6, M AT K &2+ 3%
117 o 0 X0 € £ 1 N O T W ol 0 W
33 IR PRI FH M 5 2 B A AR A IR AR AR TR A
RS Hh " 28 5 i S AL TET AL R 10 914, 72 hm*, fy
SV R 26. 86 00 o AF Bl B ME VK B2, wT L A AR 0 AT
AR A R AR R A% 2 ST b 28 AN TE RS
8 475.71 hm®, /5 M FLEY 20. 859, 32 T LA §2 Ha Thi
FBESE A 32 5 1% 57 HoK 43 BR il 45 o 7 ¥ 78 H R £
AR Xt % b T 150 AR TR 552 1) U RN A 4% kit
FhEd I L) AR T

2) 78 B b A Mo 5 48515 o LA il 240 38 bR TG A 3
2 B 5 K S b, B A3 T X
XS R AT T o m R 4. s A GIS 5K
(23 (R BCHE 43 BT g 0, 45 & 3 4K B2 i) DEM 2R
ARG 5 24 o] e BCH0 1 /N BE S R R 1 L T LUK
THE Hh 45 7 Hb 2 A0 T AR O 3 b 3 B R AR T4 42
HET AR . 53 Ah T AT AR S [ A 2 o S [ A
Tl B8 i A 37 b BT B A 40 3R O i ARAR L 4R S

3) FIFH JE b 22 42 it i) DEM S8 . 2F 174k
W B 3 1 A5 R R0 Bl R B AR T M T

TAERL R T TAERCR, L T RR AR E S
DEM 75 B iR B2 45 DIAH OC . 58 73 ) 807 i A A
T e GIS =z 18] 73 M DI fiE A 3l oR 50 45 Sr A 5
A FI T 37 3t 26 B K oy K AGRBAE Ti L& H T
ARARTGE LI B 8 A 2% BlobR Ol 1) 252 5 e 3
Al DU TR BE B TROF A RE M AT Y
s
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