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Fig.1 Location and sampling points of study area
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Table 1 Typical values of each cluster type
251 01 49002 2903 A4 2915 26 25017 45118 29 2o AN 22
Class Class 1 Class 2 Class 3 Class 4 Class 5 Class 6 Class 7 Class 8 Class9 Class 10  Class 11 Class 12
LB 28.08 25.08 30.34 54.12 39.96 21.50 14.27 29.39 39.32 27.62 10.34 16.53
+EEE 19.00 25.00 20.00 65.00 35.00 20.00 30.00 10.00 9.00 24.00 3.00 16.00
Fhkr 2.17 1.36 0.91 1.77 0.83 1.02 0.44 1.21 1.49 1.83 0.32 2.24
A 1.27 1.39 1.56 1.07 1.54 1.53 1.26 1.29 1.35 1.32 1.50 1.51
pH 8.05 5.25 7.22 8.02 5.05 8.03 5.52 8.03 7.39 7.26 8.00 5.67
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Table 2 Weight of each evaluation index

— Y fatn —PANE B E =Y 7 T E LEARLE

Primary index Primary weight Secondary index Secondary weight Comprehensive weight

+4% 0.39 FHL 0.46 0.18

+REE 0.23 0.09

FhhL 0.15 0.06

RE 0.08 0.03

pH 0.08 0.03

HiJE 0.30 i ) 0.43 0.13

i pE 0.33 0.10

=¥ 0.23 0.07

a3 0.22 T TR 0.64 0.14

R 0.36 0.08

LY 0.09 JH— AR R 5L 0.67 0.06

MR R 0.33 0.03
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Fig.3 Site environmental factor distribution maps
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Table 3 Basic statistical characteristics of site environmental factors

AL I B T 564

A — LAt e £

Statistic WIZ () i (-m ) MPDI Modified perpendicular iEE(C) NDVI Normalized Difference *Eﬁ%%%%‘
. Slope Elevation . Temperature . Vegetation coverage
index drought index Vegetation Index
ISPN ] 55.59 440.0 0.98 40.19 0.57 0.80
/IME 0 220 0.05 30.98 0.03 0
FHIE 12.92 339.1 0.36 33.98 0.39 0.53
brifE2z 9.37 40.09 0.06 1.22 0.04 0.06
R FE 0.72 0.11 0.16 0.04 0.10 0.11
F 4 HEPERFRERER EEFIGH
Table 4 Grading standard of slope aspect and statistics of area and proportion
Ym0 JEH (°) T (km?) HLBil (% )
Aspect Range Area Percent
P -1 14.28 19.82
B#7 0~ 22.50°, 337.50° ~ 360.00° 4.71 6.54
bk 22.50° ~ 67.50° 8.04 11.16
IRk 67.50° ~ 112.50° 7.55 10.48
TRk 112.50° ~ 157.50° 8.21 11.39
M 157.50° ~ 202.50° 7.55 10.48
[liTEap)a 202.50° ~ 247.50° 7.88 10.93
[lii}? 3 247.50° ~ 292.50° 6.79 9.43
[tk 292.50° ~ 337.50° 7.04 9.77

22 TEBMHHFHIEREEITN

ST HRT FCM Bk 0 3 8 2 1 il 1]
K ie bR, AHLT. Fki, 8. pH Y MEE
BT 0, ULHZASR T AR 22550, T A A
SURHER R . MAE . RMSE Y554 3@ kA
FEE B RE . FCM B3k R 12 A~ ERRE
S0 T ) A8 v 1 TOUIDORG B, R — P R T AR A O
Kl 4 3T FCM Bk s p 4 g vEr, 1
710 m x 10 m 3 HERAMHE I, — i L BoR

HXFR I E . BT H&EEEER (K 4)
G IX 45 LI E M EEARRE (R 6) , G5 R
WFEIX LA HLUE S AT 1042 ~ 54.07 gkg ™!, F
Y& 27.08 g kg™, WFSTIX R X 3 ML
TR . S UMCHL R A o PR o S A AR
K A S0 o bR e, AP AL T K
Vo EMGMARGER S, iRk LA LR
B FEZORIEES, LJREEAT 3.11 ~ 64.95 cm Z[H],
PRI N 23.08 cm, ARSERECH 0.53, XK+

x5 TEBMTUNERBETM

Table 5 Accuracy evaluation of soil property prediction results
Giitfabn HHLFE (g ke + 2R (cm) Fki(%) %51 (g em?)
Statistic index Organic matter Soil depth Clay Bulk density pH
ME -0.22 -1.97 —-0.07 0.02 —0.05
MAE 12.41 9.96 0.85 0.15 1.01
RMSE 15.24 15.41 1.11 0.18 1.25
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Fig.4 Prediction maps of soil properties

2.3 MMRESFERSEN

R AR DGR AR A A JIT A5 7 00 DK (L X (1]
0~ 1, HAE MR I R B 37 Ml o R v 00, AR K
IR BB A AR RE L, AR5 X S Hb T 2 R0 43y

5% (R7) o WIEER TR HIRAriE, Rk
R JEE 73 A1 PR 0 R AR L ) Jo B A2, A5 BIWESE IX 57
WSRO AE R (185) o mlEl S FEk 7 B, WF
FEX AL G LL 4 Yo, W 4 G I



52 X % @ M % 53 %
Fz 6 TEBMUTUNGERERGITHHE
Table 6 Basic statistical characteristics of prediction results of soil properties

SRR FAHLF(gke™) + 2 (em) Fhhi(%) 2 (g cm™) .
Statistic index Organic matter Soil depth Clay Bulk density P

SN[ 54.07 64.95 3.75 1.57 8.05
/M 10.42 3.11 0.33 1.14 5.05
EHIME 27.08 23.08 1.58 1.36 6.98
PRz 8.64 12.20 0.55 0.10 0.71
55 R A 0.32 0.53 0.35 0.07 0.10

*®7 BUMREBHEHSPIRERGITER

Table 7 Classification standard and statistical results of quality index of each site

R TRAB SR TR (km 2) et (%)
Grade Grey correlation Area Percent
1 >0.75 3.80 5.27
2 0.70 ~0.75 6.45 8.96
3 0.65~0.70 19.39 26.91
4 0.60 ~ 0.65 39.17 54.38
5 <0.6 3.23 4.48

M B AR 54.38%, Hk R 3%, HEmAK
2691%, 1. 2. ST HLBIE /AN, 4350 5 A AR
M) 5.27%. 8.96% Fl1 4.48%,

)

2 4 km

5 MMRETFNEFRE

Fig.5 Site quality grade
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Table 8 Mean value of evaluation indices at each site quality grade
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Evaluation of Forest Site Quality Using Digital Soil Mapping

XU Chang', WANG De-cai', LIU Qian**, YANG Liu!, ZHANG Zhi-hua', HE Lin-qian'
(1. College of Forestry, Henan Agricultural University, Zhengzhou 450000, China;
2. College of Information and Management Sciences, Henan Agricultural University, Zhengzhou 450000, China)

Abstract: [Objective] In order to improve the accuracy of forest site quality evaluation and help the development of
precision forestry. [Method] This study takes Jiyuan Nanshan Forest Farm as the study area, takes the topographic
factor as the prediction factor, uses the fuzzy c-means clustering method (FCM) to predict and map the main soil
attributes required for site evaluation, and applies the grey correlation method to comprehensively evaluate the forest
site quality on the basis of obtaining the distribution map of other site environmental factors by using remote sensing
image data. [Result] The results showed that the forest site quality grade was mainly grade 4, and the forest land area
rated as grade 4 accounts for 54.38% of the total area, followed by grade 3, accounting for 26.91% . The forest land
areas of grade 1, grade 2 and grade 5 were small, accounting for 5.27%, 8.96% and 4.48% , respectively. [Conclusion]
The results showed that using the digital soil mapping technology based on FCM method could obtain a high-precision
soil attribute distribution map with fewer sampling points, provide relatively rich soil spatial information for forest site
quality evaluation, and is a new way for evaluating forest site quality.

Key words: Digital soil mapping; site quality; 3S technology; Grey correlation
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