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Table1l Saidicsd nutrient dementsin il sanples
Max (mg g™ %) Min (mg g™ %) Mean (mg g™ Sd (mgg™ ") V(%)
N 3.17 0.128 1.52 0. 690 45.33
P 3.23 0.088 2 1.09 0. 708 64.91
K 21.6 13.9 17.5 2.85 16. 27
2 70 50
Table 2 Qorrdaion metrix o the three nutrient dements
N P K 20
N 1 0.761 1 - 0.080 8 ,
P 0.7611 1 -0.2495 , ,
K -0.0808 -0.2495 1 h
2.2 h,
h ’ R|'2'I+1 - Rf21 < 1 % ’
, R
, (FDS) (VR) , h
log (1 R) (Band Depth) R
[1.4,7]
R
) ,RMISE
3 NP K
Table3 R.SRandyssd cdibraion dataset for N, Pand K
N P K
Soectra parameter
R 0.978 8 0.9829 0.9840
Ref RMSE 0.090 9 0.078 4 0.2545
edtance Number o factors 13 14 14
R? 0.993 4 0.9839 0.9855
FDR RMSE 0.050 9 0.076 1 0.2425
Number of factors 6 5 6
R? 0.984 9 0.982 6 0.982 2
log (VR) RMSE 0.076 7 0.079 1 0.268 3
Number of factors 14 14 14
R? 0.988 7 0. 986 2 0.976 7
Depth RMSE 0.066 3 0.0705 0.306 7
Number o factors 10 9 9
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Table 4 Veification o the regresson equations
N P K
Soectrd parameter
r RMSE r RMSE r RMSE
Reflectance 0.761 4 0.5421 0.693 8 0.700 8 0.699 8 1.4836
FDR 0.8398 0.4851 0.6755 0.6%4 8 0.648 4 1.5203
log (U R) 0.755 6 0.5438 0.7171 0.69% 1 0.650 9 1.495 1
Depth 0.897 0 0.4345 0.7286 0.657 2 0.458 4 19483
3 4 : N ,FDR 10, Rdlectance log(V R) ,
Depth , ,
6 10 ,  Relectance log(1/ R) N P ,Depth
, 13 14 , K ,
, Reflectance FDR Depth ,
DR , , ,
Depth ,RVMISE  0.4345 R K
DR ,RMSE 0.4851 Re
flectance  log (1/ R) , RMSE 3 R AR
0.5421 0.5438 , AR , ,Reflectance log(1/ R)  Depth
P N , , FDR 3
FDR  Depth , 1750 nm
, 5 9 , Re N P K AR
flectance  log (1Y R) 14 , 1200 nm A SR
Depth ,
,RMSE  0.657 2, Re-
flectance FDR  log (1/ R) , 4 5 6 20
RMSE 0.700 8 0.6948 0.696 1 K N P K AR
,FDR  Depth ,abcd Re-
, 6 9 ,  Reflectance  flectance FDR log(1/ R) Depth 4
log(1/ R) 14 , Depth N
Reflectance FDR P , K
log(1/ R) ,RMSE 1.483 6 11 ,Rdlectance log(1l/R)
1.5203 1.495, Depth ,RMSE , N P
1.9483 K , , , ,
K , , , AR
, K N P
; K , )
R  Depth , AR
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MODH. FOR ESTIMATING SOIL NUTRIENT E. EM ENTS BASED ON HIGH RESOL UTION
REA. ECTANCE SPECTRA

Xu Yongming' Lin Qzhong® WangLu®  Huang Xiuhue®
(1 Sno-America Cooperative Remate Sersing Center, Nanjing University o Information Science and Technology , Nanjing 210044, China)
(2 Ingtitute d Remate Sensing Application, Chinese Academy d Sdences, Bejing 100101, China)
(3 Department d Earth Sdence, Nanjing University, Nanjing 210093, China)

Abdgract Rdationship between contents of il nutrient dements (N, P and K) and laboratory VNIR (visble-near in
frared) goectradf the il is andyzed in this artide. Sme spectra are pre-processed before ca culation of four spectrd indices,
including inverse pectra (1/ R) |, firg derivative reflectance pectra (FDR) , inverserlog ectra (log (I R)) and Depth. Based
on the partid leag square regresson method , gatigtica relaionships between these indices and contents of il nutrient € ements
are egablished by cdibration st. Then the regresson nodd is verified by test sst. The results showed that VNIR (visble-near
irfrared) spectradf il are potentialy ussful for rapid edimation of content of the nutrient eements in the il .
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