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1
Tahe 1 Descriptive satistics for topsoil total N (g kg™ )
kS
Ttem M ean M inimum M aximum Sid.- deviation CV (%) K-S value
(gka™ )
Total N 08 0.20 174 0. 29 40 092
2
Tale 2 Theoretical semivariogram models of topsoil total N and their corresponding paramet ers
/ R2
Theory model Nugget Sill Nugget/ Sill Range
Co Co+ C CyCqs C (km)
(g2kg ?) (gkg=?) (%)
0 042 0.095 40 19 67 0.926
Spherical model
2.3 0.236 8 : ( RMSSE)
, 1 (ME)  0.001 3, ,
, (MSE) 0. 004 4,
( RUSE) 0.246 2 (ASE)
a
Urban
area
N
: oy |
o kg AR Uncertainty
Al
> 40% 100%
X BT
-:"IA
Urban = »2.1‘ =
area f_ A
B 0.20
IR, - - - - - - - § 3 i
3 (a) (b) (¢)

Fig 3 Predidion map of topsoil total N (a), predidion standard error map (b), simukaneous visualzation of hoth prediction and prediction uncertainty of
total N for topsoil ( ¢)
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VISUALIZATION OF UNCERTAINTY ASSOCIATED WITH SPATIAL PREDICTION
OF TOTAL N IN TOPSOIL USING HSI MODEL

Tan Manzhi*?  Chen Jie'f
(1 State Key Labaaay  Soil and Sustandble Agriadiure, Institute o Soil Saence, Chinese Academy ¢ Sdences, Narmjing 210008, China)
(2 Graduate School f the Chinese Academy ¢f Sdences, Bejing 100049, China)

Abstract Spatial predidion is always facing challenges of uncertainty because i is almost impossible for any model to repr
resent exadly the real world. Since the 1990s, more and more attention has been given to analysis and evaluation of uncertainties
in output of spatial soil prediction. Visualizalion can be a way to inarease communication between uncertainty analysis and decr
siommaking, since it can help expose and express reality more intuitively. First of all, different techniques or ways to visualize
uncertainty were briefly reviewed. And a case study was conduded of the statistics-based spatial predidion of total N content in
the topsoil of peri-urban Beijing. Relative errors were deemed as expression of uncertainty in the prediction. A Hue Saturatiorr
Intensity (HSI) color model, which is a psychologically appealing color model, was recommended to visualize simultaneously soil
atribute prediction results and uncetainties therein. The HIS model uses hue to visualize prediction values and whiteness to visur
alize uncertainty. A two dimensional legend was designed to supplement the visualization. This case study indicated that visuak
ization of both prediction and prediction uncertainty offers a possibility to enhance visual explorat ion of data uncertainty and conr
pare different prediction methods or predidions of totally different variables. The whitish area of the visualized output can be sinr
ply interpreted as unsatisfadory predidions, where additional samples may be needed for a better prediction. The limitation of
using the two dimensional legend is that it is not easy to mach the colors between the HSI cwded image and the legend because
the pale colors are always difficult to distinguish.

Key words Soil spatial prediction; Uncatainty; Visualization; HSI model



