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(em) G2 S (g/kg) (g/kg) (g/'kg) (g/kg) (%)
0~5 n, 130 0.179 1. 961 1.002 0.437 43.58 0.2587  -0.7507  0.36"
0~20 n 130 0.164 1. 650 0.828 0.368 44.43 0.3802  -0.6731  0.54"
20~40  n 130 0.095 1. 196 0.535 0.264 49.29 0.5927  -0.4940  0.20"
ny, 130 -2.355 0.179 -0.756 0.535 -70.66  -0.4067  -0.2644  0.65"
40~60  n, 130 0. 088 0.973 0.413 0.203 49.08 0.654 1 -0.3464  0.04
ny 130 -2.427 -0.027 -1.010 0.523 -51.75  -0.3310  -0.3721  0.74"
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K2 AEALEERESEMHYEE Z EA Pearson FHX 1
T2 I 1) o H—1k FiE g . ) F R TR
- : wE o . W BRI
(em) E%(H THBETEEL i == i Xgi Xgy Xg3
0~5 0.033 0. 085 0. 166 0.075 0. 000 0.038 0. 039 0.270 ** -0.139 -0.092
0~20 0.043 0. 144 0.204 " 0. 062 0. 043 0. 106 0. 037 0. 140 -0.042 -0. 166
20 ~40 0.070 0. 137 0.341*" 0. 045 0.083 0.199 " -0.069 -0.162 0. 081 -0.114
40 ~60 0. 065 0. 149 0.331 " 0. 059 0.116 0.265 " -0.156 -0.234 0.112 -0.105
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0~5 n BRORABE Y 0.118 6 0.3812 31. 11 511 0. 856 2.443
0~20 s BRARAAL 0.089 6 0.229 2 39. 09 438 0.932 0.405 3
20 ~40 n,, BRARAR Y 0.186 0 0.542 0 34.32 511 0. 848 4. 865
40 ~60 Ny, BRRAR Y 0.184 0 0. 445 0 41.35 434 0.915 1.789

HRAEF Ty 22 BB | R A8 s LR (OK)
AR, IR A Rk R 3SR
SFRBRER S 2R S TR s, SR 2,
4 TR EEERAEZS M oA LRI — 2 WAL
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KIMAERZ (0~5cm) FHE (0~20 cm), X
BHZLUT I B R0 A B,

MLR #R + A s A i e (&3)
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N
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N 25 (gke) _— 2R (g/kg)
0~5cm ey 0~20 cm
[ 1<0.50 . [1<0.50
[10.50~0.75 [10.50~0.75
[10.75~1.00 [710.75~1.00
0 20 40 80, = 1.00~1.50 0 20 40 80, I 1.00~1.50
N A R "y
Lt
- L9 (gke) e o
= 20~40 cm MR ] 2R (gkg)
= [1<0.50 WA 40~60 cm
[10.50~0.75 [1<0.50
0 20 40 80km [ 0.75~1.00 0 20 40 80km [10.50~0.75
T N —
E 2 EERERZE (0K) MNARLEL2EHNZESH
*4 2HEESWERFLREEAFRE
+J2 (cm) - SE BB HE
0-~5 n, =1.497x, +0.355xq, 0. 149 0. 000
0~20 n, =0.001x, +1.281x; +0. 199x4, +0. 188 0.123 0. 001
20 ~40 n; =1.008x; +0.011x4 +0. 107 0. 145 0. 000
40 ~60 n, =0.737x; +0. 012x¢ +0. 091 0. 166 0. 000

W (1) ZoeEPERIAE I ARERKF 80,05, HIBRMIBEZEAKFEHR0. 1. (2) n ny. ny . oy SPUREMN T2 2R S H, REIHEA
RREBIEY) x5\ xg . xg ZAMNERIA—PURBAR B . Bt AL A 72K,

1. 00 g/kg BITEHIALH 26.6% 5 0 ~20 em MIFREKSE  SETE 0.50 g/kg LLN B HAR S B 54.5% ,
K5 OKE—3, #0.75~1.00 g/kg, EAELFIHEE  H OK EEHUNE 90. 9% T 36.4% |

I (45% 25 47) 5 20 ~40 em TH AR K254 0. 50 ~ ZIA A AR —E R A E® S
0.75 g/kg, RN 60. 1% , 1if OK YL 0.50  FREEH FAAE 5C 5 &, 5 H: F00 B 48 S 1 4% 07 o
o/kg INBYTHAR (51.5% ) H10.50 ~0.75 g/kg {ifEl  FU, FRERK, TRt PIHERR2E, MM m i
HIEA (48.2% ) HHZEAK; 40 ~60 em HJ2 2R MAERTE,
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25 (gke)
0~5 cm
[1<0.50
[10.50~0.75
[30.75~1.00
mm1.00~1.50
E1.50~2.00
[Ino data

(a)

N
A

5 R L7 (gke)
{' i [ 0~20 cm
[1<0.50
[70.50~0.75
£90.75~1.00
B 1.00~1.50

= 1.50-2.00
>2.00
020 40 80 o data

(b)

B3 Zx&MEOR#ER (MLR) FAARRELE2RN=ESH
1. Ol F A AR S DT EE, B9 no data BREZ 34y, TR, @ 20 ~40 F140 ~60 em +ZRFRi0E, Ewg, FH,

2.5 [ g LA T

TEZIUEANE TG A REAE L, KPR B AE B
LN BAE SN I By 5k 22, HEA T
SRR AN, SRR S0 5% 22 T Ak 3 H(E A

Ji, BUFEAT [ELH v BLA% (RK) A, 6 el 9 5% 22
AT K - S K25 L ansk 5, 20 ~40 F140 ~ 60 cm
FA) [l A 5% 2 280 A AR B e DR IR SO 48 B ek B0
e J5 IR IE S 240

RS5 EEARERGEHEOBAESITEMNESS QR

Lz mpE] FEAL W/ME L/ON HH bRifiZE
(il e K-S

(em) k2% (™) (g/kg) (g/ke) (g/kg) (g/ke)
0-~5 15 130 -1.188 1.139 0. 048 0.452 -0.111 -0.261 0.782"
0~20 18 130 -0.921 0.850 0.072 0.374 -0.467 -0.076 0.658

20 ~40 s 130 -0.819 0.513 0.001 0.243 -0.667 0.163 0. 029

183 130 0.441 1.670 1.029 0.234 -0.084 -0.320 0.239"
40 ~60 s, 130 -0.524 0. 380 0.001 0.185 -0.536 -0.295 0.057"
18, 130 0.592 1.462 1.018 0. 180 -0.145 -0.478 0.283"

TE: rsyy o 1syy 2R 1sy | 1sy Z2LL e BB AR BOR BUHEIUR IR, * SR R IR IE 25531

RK ETINEE R 4 s, 5 OK EXF 1

(1) SERhE AR m s, SR
IARFREA D). 0~5 em HEAREEH A ERIL
#h, 5 MLR AL HAa+ 22 S E eV
ERRNARALFR LX) S ki I

(2) 5 R ALE A B S GO i A
)

0 ~5 em T2 ARG EE AR KEH Y OK
A, 8 1.00 ~ 1.50 g/kg, &5 A ALK
42.3% , M OK 19 54. 3% W8 fi%; 0 ~20 em +)24
R AR RERIL OK i@ —%, H1.00 ~

1.50 g/kg, 5EMFY 33.6% ; 20 ~40 em )24
R AR RS OK e —2%, 4 0.50 ~
0.75 ¢/kg, AL 46.0% ; 40 ~60 em + )2 4%
SRR KSR BN 0.50 g/kg LT, R
) 52.3% , tt OK 19 90.9% />, {H5 MLR Bk
54. 5% $EiT

A5 OK LTS5 SRAR L, BRS04k, fig
) g e o N RS R Y < B I R R o
RN, HEOR T TR B 25, B R AR AR T
B LTINS B 55 i — D AT R LR
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0~5cm
[1<0.50
[10.50~0.75
[F10.75~1.00
B 1.00~1.50
N 1.50~2.00
[ Ino data

(a)

N
A

2F(g/kg)
0~20 cm

4 [1<0.50

- £10.50~0.75
A £90.75~1.00

B 1.00~1.50

N |.50~2.00

2 00

km [ Ino data

(b)

B4 HAEARERKE (RK) RAARLELENTESH

2.6 BUEHERE IR KA

I 29 ANBIE s RO X 3 oy i 4 3 4 TR
MR PEIETAG 58, 2R 6 45 1 J2 Tl 25 3 1 °F-
PiR2s (ME) MY MRIR2E (RMSE) A&,
OK %/ ME F1 RMSE 5K, ME S ATLIA i, OK
T TRE 55 2 DA 22 8] 7 38 SR 6 RO
RK A1 MLR BEAY | 3 #Ri B] OK 12 TG B A i o
3 PP R T RS BE o OK > RK > MLR, OK K5
Wi, RKEEASER 2, MIR B ERZE, X5

Li YUSOHDRBERBE LS AL, EBRRRE | 8
RGN, RK LR OK IEH HIF R RBLH
R RHERA PR, B BN T, R IR R R
WAL WIS NRE 2, HbLiR
EAGEERIHEER; ARG, Zoud it mIETr i
MU E R BCRIR, 2T 2 RK O B R 22 8K
JEIR S35, 2o A DR A A I Ta) R R X LA R
56 AW DA B S VB (9 R i e ), s L
RK 0 3 22 4K

Ro TMAREREST
+)2 ZITENEEH 3 5 LA T 4 e LA
(em) FHIRE BUIRIRZE MR FHIRE BT AR THRE BUIRIRE O HIEREL
0~5 -0.006  0.534 0.088 -0.005  0.463 0.434 0. 004 0.513 0.323
0~20 0.064  0.389 0.081 0.055  0.309 0.557 0.055 0.338 0.457
20 ~40 -0.014  0.235 0. 064 0.006  0.211 0.332 -0.003 0.231 0.220
40 ~60 -0.031  0.203 0. 150 -0.017  0.193 0. 280 -0.030 0. 209 0.197

A 2 R S R L B, BEL)E
W, 3 PRI TIUING BE2A B . X IR )= £
R R A VRN T, sz BEALYE N 15

Map/p, PRI AS 1a)AR Se 0 , FDRS BE i T B R 0
PEHURAIE S A2 (0 ~20 em) - HEHUME 5 5
L B BSOS [T 3 A 15 DL HEA T 20 (K 5)

20 MLR 20, 0K 20r o
y=x K V=X o X o*
150 15k 15F
&D .c'. * .o. L 2 .o.. .
= ’. ) . ... .
Z o] Yot % ¢+ 10} W 1.0¢ ’.6 ‘e *
o L 4 . * .
g 0.5 v '9. : 00‘..‘ 0.5 £0.298 1x+0.638 4
X o SH e’ =(0. X D 04 =0. X+0.
B e 320,033 1x40.867 6 05F e y03028x10.6339 DA SR o
R=0.081
00 1 1 1 | 08 I I I | 00 I I I |
0.0 05 10 15 20 0 05 10 L5 20 0.0 05 10 15 20

SEME (g/kg)

5 0~20 cm TRTREIFSAREBTAES SNER =E
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FeA A AL & B, OK FI RK WA Al ] MLR 4541
I, BOAE (B ARSI (R
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Spatial prediction of soil total nitrogen by different methods in large scale

—A case study of Hainan island

SHAO Na', ZHANG Ren-lian', ZHANG Wei-li', ZENG Jian-hua®, FU Chuan-liang®, XIE Liang-shang’, XU Ai-guo'’
(1. TInstitute of Agricultural Resources and Regional Planning, Chinese Academy of Agricultural Sciences, Beijing 100081 ;
2. Institute of Soil Science and Agricultural Environment, Hainan Academy of Agricultural Sciences, Haikou Hainan 571100)
Abstract: There has been a great concern about how to accurately predict soil properties using the limited soil samples. In or-
der to explore the prediction method with higher precision in large scale using the limited soil samples, 130 soil sampling sites
were collected in Hainan island, three methods, i. e. multiple linear regression (MLR), ordinary kriging (OK) and regres-
sion kriging (RK), were used to predict spatial distribution of soil total nitrogen (TN), and 29 sampling sites were validated
to compare the prediction accuracy of these three methods. The results showed that: 1) the root mean square error of each soil
layer with the three methods was OK > RK > MLR; 2) the prediction distribution tendency of soil TN by the three methods
was similar, i. e. the soil TN content was decreased gradually from east to west in Hainan island; 3) soil TN content of 0 ~5
cm layer was very significantly correlated with farmland use types, that of 0 ~20 cm layer was significantly correlated with nor-
malization difference vegetation index, and those of 20 ~40 c¢cm and 40 ~ 60 cm soil layers were very significantly or significant-
ly correlated with normalization difference vegetation index and slope.

Key words: regional scale; total nitrogen; kriging; spatial distribution prediction
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