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Fig. 1 Distribution of sampling sites in the study area
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AR5t R HAEAT 16%~56.56%, YR THEARS,
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Table 1 Statistical characters of SOM contents

Tz FEAKL f/ME TR &= HfH bl 22 TR 5 R
Depth Sample size Min Max Range Mean Std err (A%
(em) (gke") (gkg™) (gkg™) (gkg™) (gkg™) (%)
0~5 162 4.52 45.83 41.31 19.67 0.74 47.90
0~20 162 3.16 38.12 34.96 15.89 0.59 47.16
20 ~40 162 1.89 23.88 21.99 10.30 0.43 53.75
40 ~ 60 162 1.73 21.53 19.80 8.07 0.36 56.56

2.2 HEFOKHSOMEEZTHHH

XTI Zr BB PE #E 17 Kolmogorov-Smirnov i 46
KM, UA 42 A SOM & &5 p /N F0.01,
KIAFFEIER I o W HBEHCE TR )G, 0~5.
0~20. 20~40F140~60 cm, p>0.05, ¥ /EIEA
I3

2, 0~5 cm+ )2SOM® 73t
K6, ¥ 4 5w AR L BE AT HE Y a0
. 20~25 (32.63%) >15~20 (25.83% )
>10~15 (19.36% ) >25~30 (12.99% ) >6 ~ 10
(8.74% ) >30~40 g kg™ (0.45% ) , SOM% &
>10 g kg ' WIER L& HAAN91.26% ., HoEE
(25~30, 30~40 g kg™ ) FENMLEZNEILL
TR ER . SCEVIR A . LR . BB HLIX
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TE S PEER PG R A BV . ROy vl —ir . AR
T, IZSSOM Fr i B0 P XK T AR SR b X
23 6] S0 AR R, X SR BT 4 A —
H., 0~20 cmt)ZSOMF i 2s [A1 AR LA 5 3%
JEARL, ESOM & A9 E0E D, >10 g kg 'R
B+ e TR 5 A i 084.53%, Hid10~15 g kg ' il
15~20 g kg "SR 5 BRI Y, —FIL L2 8m
FU70.98%, 20 ~40 cm+)2>10 g kg™ 559 1) 15
T A 4 B 0 44.54% . 11740 ~ 60 cm+ JZSOM & 7

>10 g kg 'SFHM HIEERAUL S 425 192.85%, %+
EEEHAEC~10 g kg TEEIN, &4 B AR
72.12%.
2.3 ETFRKHISOMEBEZTEHH

AR B AL A5 B A SOM & i
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FERE AR bf ML F R SOM T R ZE LA . NDVI
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Fig. 2 OK-based SOM content spatial distribution map
#2 SLEREEBTLGHEAABEUMEER
Table 2 Fitting of the soil layers with the stepwise linear regression equation
Tz Jr e EEAEVEER e (S
Depth (cm) Equator Adj Rsq Probability
0~5 8d5=1.783+0.002 7x,+0.060 8x,+3.335 8x,4+0.733 3x4,+1.864 8xqs 0.268 3 <0.001
0~20 $d20=3.164 4+2.229 5x,-0.670 6x4,-1.015 7xg,+1.096 9x,s 0.1712 <0.001
20 ~40 $d40=1.824 8+3.015 8x,+1.140 5x45+0.915 2x,;s 0.186 8 <0.001
40 ~ 60 8d60=1.753 94+2.267 6x,+1.032 4xg5+1.182 6x,5 0.180 4 <0.001

e sd5fREEO ~ Sem )2 SOM G ARSI, HAl R I o B2 [ 3 77 F AR d ik ARSI BR A HE 3 K- 15 470,05 Note: sd5

stands for arithmetic square root of SOM contents in the 0~5 cm soil layer and the same with the others. The probabilities of entering

and removing variables of the stepwise linear regression equation are both 0.05

AR R T AR —2, W ks RAWEXHASOM T & 1Y %5 0] 48 57 52 + Ry 52
B L BRI, ERGE LD, RER M, ME2HIR T LIE Y, Mo f) FH 2R AR 5 U FE
KA, SOM B i 2 Ml k. f s L2 g mt 0~5 cmA0~20 cmtT 2 AT, EHIZEE
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Fig. 3 RK-based SOM content spatial distribution map
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JESOM & FHAE10~20 g kg (81.72% ) , 5
HIPIRN 5 vk BT A 45 R — 35 20~ 40 cm 1 )ZSOM
THREBE6~15 g kg (84.2% ) , HRKIELFH
ZEIRARA] ; 40 ~ 60 cm T ZSOM & i FHAE6 ~ 15
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Fig. 4 RF-based SOM content spatial distribution map

http: //pedologica. issas. ac. cn



1014 + e

S ¢

55 4%

JEH, TOKE TR & A ; OKIABIMEE $2iF T
0, HUCHRKYE:, MRFEICIRM AN 22, L
FEABBLEARE, Z RN AERINRE,

I 5 o i HoAt + )2, B0 ~ 20, 20 ~ 40
140 ~ 60 cm =4+ 2RISR, 435 ARF
% . RFIEFIOKE,

RT3 ZBLESOMEEMNERIEE

Table 3 Accuracy of the prediction of SOM contents relative to soil layer

+J)z OK RK RF

Depth (cm) ME RMSE R ME RMSE R ME RMSE R’
0~5 0.001 5 0.964 1 0.070 8 0.005 0 0.910 4 0.1715 0.179 8 0.886 7 0.214 1
0~20 -0.029 5 0.745 7 0.222 7 0.036 4 0.820 0 0.060 2 0.166 0 0.691 5 0.331 6
20~40 -0.177 5 0.720 3 0.233 5 ~0.084 1 0.729 6 02135 0.052 4 0.652 3 0.3713
40~60 -0.178 6 0.679 6 0.290 5 -0.106 6 0.709 2 0.227 4 0.034 0 0.724 1 0.194 7

BARRFXZ X SOM & it 45 [H] A8 5 (1) 4 iR 7
0~5. 0~20F120 ~ 40 cm+)Z R B4, Hlr 37T
L, BAFETYeE R % (RY) 16£0.19~0.372 4],
BRI FE 4 3R DT AR . X R LA
I RAE B EAE0.03~2.524 km™?, EAHFIT X R
FESE (0.0040kn™) BI8ME~6101%, KA E
/N BE S A T 5T X RF 0 I0RS 5 i A1 A9 B IR =2
— o AN, AT RSB AR A,
WEFE ] D2 SR BRI R (i A
) R SOMY s AR S EE RN E, R
B AR B AT e S AR R Y R

OKFEAMFFE HE 540 ~ 60 e+ 2, H T
ME CE2) RE, ZEEBERR, RS FU 1
SOM & i F 3 AR 25 ] 43 A LA, XTSOM 7 2 %5 [1]
AR S B AN (5 B AR ORGSR . X2 RN AR5
XHEE 4, MiAMFREY, OKIEF b T i
JEPEAE AL B AT X8k, WP R A LR
AE AR R B A X, A PR R A
40~60 cm )2 32 M X 14 52 e AH X 28 2 22/
Tle O K7 1) il P A 32 R o) 2 23 AR HC Al 3k 2404 T 44
s WAL, AHEFOCRFER RN, XFOKAY i E K
JEA A —E R

RKFEAAFFE X4 AR AN R AR FAR, e
ZBRTERTN PO RS A LN, X AT RESE
SR H B E A GIE, FEARMF TR A2
B A 7 Rk A B, i M S B
M ERE HRERNIELEE LR, HERTZ
[ T REAFFE S AR, 8 A5 2Pk [T A B AR wf: L i ik
FIRME R . LU RRIEFE T L2 SRR FH A ] U9 A5

B CAnml A% SR F A5 ) S S Bk 4 38 J 1 5 4l D A2
A E S

MBFFELR APk nl LI, AR L2 B e i
HRAUERLA BT AN, 3 AT e AN [R] )2 5 e A5
WA AN, AR AR RUAR G [ S PLEE, X LR
5 B 2 D A9 OC R I MR AN [) DR 5 3
AN A5 R AR

3 %5 i

ABFFEAE IR X IR B M I 5 J L 1K, X i T
128 FE GBS, RITOK ., RKFRFZE A
VA — A B 1 E5 . Bl R 2 R R 8 S R A A
WA X% IX0 ~5, 0~20, 20~40, 40~ 60 cm
DA~ £ 2 SOM % & 1 %5 [B] 43 A B R A7 ol Jf
PL32ANERIE S AT 960 0E . EELEE . 0~5,
0~20f120~40 com+ 2 B AL G BRI IR,
M40 ~ 60 cm )2 ARG HAIHOK, RKHFIRF
AR T OKXF SOM 7% &t 11 Jmy # A8 S A7 24 3 1 o
INEEAD . DA+ 2 SOM & i (34 (8 4351 49 19.67
15.89. 10.30. 8.07 g kg ™', Bf#& + )2 B 1y 44
B, SOM it & Wi /N o W23 (B 5 (51 >k A,
AEESOME EHEM B R . Rdbm, PEER.
7R B VRV Ml XA 19 2 R] A3 A R

& % 3 #f
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Research on Spatial Distribution of Soil Organic Matter
in Hainan Island Based on Three Spatial Prediction Models

JIANG Saiping' ZHANG Huaizhi' ZHANG Renlian' LI Zhaojun' XIE Liangshang” XU Aiguo'
(1 Institute of Agricultural Resources and Regional Planning, Chinese Academy of Agricultural Sciences, Beijing 100081, China )

(2 Agricultural Environment and Soil Research Institute of Hainan Academy of Agricultural Sciences, Haikou 571100, China )

Abstract The knowledge about spatial distribution characteristics of soil organic matter (SOM)
contents is of important significance to development of the agriculture. Models different in simulation
mechanism are used to predict distribution of SOM contents, because different regions have soils of
different soil properties and different environmental factors affecting soil properties. It is, therefore,
essential to choose an optimal suitable model site-specifically for the prediction, this paper is oriented to
explore for a model that is capable of predicting spatial distribution of SOM contents in a tropical region
complicated in relief, like Hainan Island. Ordinary kriging (OK), regression-kriging (RK) and random forest
(RF) were the three models used to predict spatial distribution of SOM contents in the Hainan Island based
on the training set of 128 samples, combined with topographic factors, normalized vegetation index, soil
types and landuse types, and then the predictions were validated with a validating set of 32 validation points
in the study area for comparison of prediction accuracy. Results show: (1) The optimal fitting model for
prediction of distribution of organic matter contents in the 0 ~ 5,0 ~ 20, 20 ~ 40 and 40 ~ 60 cm soil layer is
RF, RF, RF and OK, respectively. RK and RF can better describe local variation of SOM contents; (2) The
mean value of SOM contents in the four soil layers was 19.67, 15.89, 10.30 and 8.07 g kg™', respectively,
showing a spatial distribution trend that SOM contents are higher in the southwest and northeast parts and
lower in the west and southeast parts of the island.

Key words Hainan Island; Soil organic matter; Random forest model; Spatial distribution
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