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Abstract: [Objective] This paper takes Guangdong Province of southern China as an example, and
explores the applicability of optimized geographical similarity model in the prediction of forest soil organic
matter at provincial scale. [Method] Based on the data of 1 175 sample points from soil fertility testing
system in Guangdong Province, we selected soil factors, stand factors and climate factors as environmental
covariates to improve the “individual point representativeness digital soil mapping (iPSM)”. This article
evaluates the applicability of the model in predicting forest soil organic matter at the provincial level using
three indicators: coefficient of determination (R?), mean absolute error (MAE), and root mean square
error (RMSE), and compares its predictive performance with that of random forest prediction model.
[Result] (1) The prediction accuracy of optimized iPSM was better than that of random forest prediction
model, and the coefficient of determination of model can reach 0.741 9. (2) The total nitrogen content and
available potassium content in soil factors were the most influential environmental covariates in prediction

model of forest soil organic matter in Guangdong Province. [Conclusion] Compared with iPSM method,
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the optimized iPSM has improved the accuracy of forest soil organic matter prediction in Guangdong

Province. The model has good applicability at the provincial level and can provide a new method for

predicting soil organic matter at the provincial level.
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Fig. 1 Distribution map of forest soil sample points in

Guangdong Province
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Tab. 1 Environmental variables affecting forest soil organic matter

S -eait A 55 L AR Y 543 2R
K wC % 2.78 +1.08
pHIE pH 4.67+0.35
TR STN g/kg 0.94 +0.54
T OK mg/kg 91.81 +41.27
RRFKE MWC g/kg 348.97 £ 95.56

THEH T BEFKE CWC g/kg 287.54 + 80.07
FEEEKE NWC t/hm? 688.02 + 104.92
MFLIREE TP % 45.58 +6.42
BELIREE CP % 37.74£6.71
BB LA NP % 7.84+4.71
KE BD g/cm’ 1.35+0.17
Ah FS PR, Bidrak, Rk, Rk Ak
L=t STN FLZERK, R

I B KA Pinus massoniana, g HWFAP. elliottii,
K2AK Cunninghamia lanceolata, ¥:2% Quercus spp.,
PR B Fo DTS AR Phoebe zhennan, A fafSchima superba,
¥ Eucalyptus robusta, FLABREEZS, oAb E K,
EFIIRACHR, FE R AE AR, £ RE TR AR

W ORG RERBR, NI
L ValSE PR MA a 16.01 £ 8.07
e MD cm 10.33 £3.14
FER MH m 7.75+2.42
R P 55 2% CG TR, AR, BiAK
Mo & SV m’/hm? 30.42 +28.32
K& 2 5 LLT cm 2.79+2.70
o ) HLT cm 10.46+9.16
PR MAT < 20.23 +£1.67
AR RR % MDR C 7.67+0.57
SR 1SO 0.32+0.02
TREEIZET AR S TS 5.97+0.57
HE B R AMAXT C 31.17£1.23
SRR AMINT C 7.22+2.34
AR AR AVT C 23.95+2.05
BRI R P MTW C 2435+2.32
i T IR ZE TR MTD ko 14.22+2.28
SARHT B AETPR R MTH C 26.84 +1.23
A ZETFEAR MTC C 12.37+2.18
R AP mm 1736.73 + 149.33
FRIRIE A FEK & PWM mm 396.47 +31.03
TR K E PDM mm 33.37+4.34
FeK BT IR R SVP 0.65 £ 0.05
BT K E PW mm 796.79 + 79.58
RTRFET KR PD mm 120.32 £ 11.28
B AT K PH mm 702.79 £ 116.62
RAZETRKE PC mm 161.74 +24.53
T E R FEUE N, R HUE I + drdEZE . T IA .
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Tab.2 Environmental variables of screened soil organic matter

AR R S K] 7 iR HUH Y Rl 80y S AR
T LA STN 0.94 +0.54
TR T A OK mg/kg 91.81+41.27
AHE BD 1.35+0.17
L KA Pinus massoniana, {RHNAP. elliottii,
12K Cunninghamia lanceolata, 535 Quercus spp.,
LA HFh DTS A Phoebe zhennan, RKfiiSchima superba,
. ¥t Eucalyptus robusta, JLANRERE A, oADK E A,
o T EFIRASHR, BRI AR, IR TR AR
Mo &R Y m*/hm? 30.42 +28.32
Je 55 2 I HLT 10.46 +9.16
JU— SR IS0 0.32+0.02
AUEIKT \
R UR AMT 7.22+2.34

WEo FARD IR R HE -1 170 Dy 10 4y, K IRI%E 9 1y
HARAE NI GRFEARRBL, F R 1 NI uEEE,
FEE AT 10 IR, 55 B 10 YORS FE VA 45 SR 39
VERBII R Al 1 o 3% F g R 2 (coefficient of
determination, R*). 4 77 ¥ i% % (root mean square
error, RMSE) #1344 X} {8 1% 7 (mean absolute error,
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Fig. 2 Interpolation of measured organic matter in forest soil in Guangdong Province (a) and prediction results of optimized iPSM method (b)
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Fig. 3  Spatial distribution characteristics of prediction errors in forest

soil organic matter in Guangdong Province
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Tab. 3 Prediction accuracy of forest soil organic matter

- ML ACERTERE > RMSE/  MAE/

TR A Y A o - N
TRIERE RE AR R (gkg (gkgh
AL HIiPSM 0.8 11 0.7419 29602 5.1069
iPSM 0.8 0.6838 29407 6.0749
BabLARA 0.7047 29763 58706

&4 MRALH iPSM FiERITEMIER S ITHE

Tab. 4 Statistical values of evaluation indicators for

optimized iPSM methods
FRAR R MAE/(g'kg ") RMSE/(g-kg™")
IEON: 0.879 8 55312 10.841 8
R/ME 0.565 7 2.1353 2.685 1
FIE 0.741 9 2.960 2 5.106 9

P AR P R AR X B LR AR A T 3

oo

Bt Xt A T DX I 2R 2 R B T, 3 IR AR
ZFE R R B 3K 5 AR A A
AR BE AR, e die v A DU A 2 IR T HeAt X3, HL
B R FHALLE BAE T AfE LR 2 5 2R 1 A AU
o IXRYIFE i BT A2 P08 22 ) 0K 2 B 3 HL
B EZERBR, IIMTEE T S .
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Fig. 4 Relative importance of environmental variables in predicting forest soil organic matter
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