5535 B4 18 W) S &~ £ Eild Vol.35,No.18
20154F 9 A ACTA ECOLOGICA SINICA Sep.,2015

DOI; 10.5846/stxb201401290209
FEde, FRIEME, TR, SRR T ) DX I A S 52 3 14 22 ) e (2 B) SRA SR W A 52441, 2015,35( 18)

Hou J H, Zhou G M, Wang G Y, Mo L F.Spatial sampling layout strategy for regional soil carbon flux estimation based on multiple directional interpolation.
Acta Ecologica Sinica,2015,35(18) .

T (6] X33+ B2 ik 18 = b F Y 2 6] 3 1 =5 18] SR 4 5K g

fFga'?, AR THE s

| WHTARMKCFE IR 5 IR B WTIT A8 Bl 725 R GG 3 -5 R ARl T e 2, I 311300
2 WHTA ST EMR, T 323500

3 WA B 5 B TR B, G4 311300

4 WRSGARFHFHE B TREYE, % 710049

FEE ; DXl - S e P o B 0 S %o o b A S R G R PR R T B T B AME . R R GE R 2 R S MR, R
BEAILAAE 1) 5 32 TG 0o X ol - S i i i A T A R T R PRl 1 22 i R A I TR R B A Bl s A . A O3 F—F A
TR S AR 1 — Bl i ORAE 1O 22 [ A7 (R A SRS (MDI Multiple Directional Interpolation) : 75 A 01 i SRAE 45 9 S A 1, 36
JE X O A SRAE AT I 30 o AR AR B O VR T R A S R A8 W AR TR AR [v) T O (2 5 o K A A B B R AR 0, DA KB
AR, X 20 WJEE@ 50 * 50 AR X345 L, 45 R F2 B (1) MDI A7 JR) SR M BE S 41 % -+ 53 2t 1 28 TR 100 T 2 458 SR A At A B
%o (2)IRENHIRHRAESEE (n=10) B/, MDI A5 )5 M R 12 104k 7515 22 ELREAILAR J=) SR mEAIS,  Eb - 359 45 J=) 3 s il
T BHSRRE G 22 = R R MG 1 22 KA 5 SRAE S B n=40, MDI A3i J= 55 W ) 1 8 10 il 35 152 22 (0.028) P24 J=) S s
FITR2E (0.32) BEAK T 12.5% , LBEHLA J=) S0 (1915 25 (0.04) FEAIK T 30.0% ., MDI 73 J5) 3 W AR 48 - ek £ 1928 (0 1 45 B 43 e
SRAFE R, AR X 32k - S 2 R 2%

E5BIA . 2 I ; MDI SREESEHE ; - Rk AL 5

Spatial sampling layout strategy for regional soil carbon flux estimation based on

multiple directional interpolation

HOU Jianhua'?, ZHOU Guomo" ", WANG Guoying™*, MO Lufeng'"

1 Zhejiang Provincial Key Laboratory of Carbon Cycling in Forest Ecosystems and Carbon Sequestration, School of Environmental and Resource Sciences,
Zhejiang Agriculture and Forestry University, Lin'an 311300, China

2 Jingning Forestry Bureaw, Jingning 323500, China

3 School of Information Engineering, Zhejiang Agriculture and Forestry University, Lin'an 311300, China

4 School of Electronic and Information Engineering, Xi'an JiaoTong University Xi'an 710049, China

Abstract ; Soil carbon flux is a vital part of the terrestrial ecosystem carbon cycle. Carbon dioxide released from soil is 10%
to 20% of the total amount of that in atmosphere, equal to carbon assimilation by photosynthesis in plant canopies. Thus
accurate measurement of regional soil carbon flux is significant for research on carbon cycling in terrestrial ecosystems.
Remote data combined with models to analyze regional carbon balance is important but unreliable. The data from direct
measurement of soil carbon flux turns to be more accurate. During the measuring process, random sampling results in
inaccurate estimates of the regional soil carbon flux because of strong spatial heterogeneity. Another method, multi-point

sampling in a wide area, requires much more human labor and equipment costs. However, a wireless sensor net (WSN) is
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a new method that has been applied to the measurement of soil carbon flux. Its advantages are low expense, wide coverage,
multi-point synchronization, continuous monitoring, and be applicability to a wide range of areas. By using a self-regulating
instrument based on WSN, Lr100GE-6400, to measure regional soil carbon flux, this paper presents a new layout strategy,
Multiple Directional Interpolation (MDI). The strategy is as follows: (a) Set up the original well-distributed sampling sites
and measure the carbon flux of these sites. (b) Calculate the intersections of different connection lines between sampling
points by the radial point interpolation method and regard the points with maximum radial differences as new sampling
points. Consequently, points are gradually increased based on this method to achieve accurate estimates of regional soil
carbon flux. MDI layout strategy considers the spatial heterogeneity of soil carbon flux. It determines the sampling points
based on dispersion, so that MDI can provide more accurate and comprehensive spatial information. Based on simulations in
20 fields of the 50 * 50 mesh region, layout is set up by MDI, random layout strategy, and uniform layout strategy,
respectively. Keeping the same sample points, the three strategies were compared, and results were as follows: (1) MDI
layout strategy can reflect the density of sampling points in terms of the variation gradient of soil carbon flux, decreasing use
of sampling points and increasing the accuracy of measurement. (2) Error analysis of the experiments verified that the MDI
layout strategy is more accurate than the average and random layout strategies. If there are fewer sampling points (n=10) ,
errors in the MDI layout strategy are less than the random and more than the average strategies; if sampling points increase ,
the three types of layout strategies tend to be more accurate. If there are 40 sampling points, errors in MDI (0.028) are 12.
5% less than that of the average (0.32),and 30.0% less than that of the random strategy. In conclusion, MDI layout
strategy generally allocates the sampling points more reasonably based on the variation gradient of soil carbon flux. More
sampling points are selected in the region with a large variation gradient in soil carbon flux, which matches the variation of
soil carbon flux accurately, while fewer are located in the region with a small variation gradient in soil carbon flux but these
do not affect the accuracy of soil carbon flux measurement. This method maximizes the effect of every sampling point and

minimizes errors.
Key Words: Multiple-directional Interpolation; MDI Layout Strategy; Soil Carbon Flux Estimation
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