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Abstract: The solid waste and liquid generated in mining may leave heavy metal elements in soil and

hence affect the growth of the crops in the mining area. By selecting Wansheng District in Chongqing

as a research area, the measured hyperspectral data of sweet potato and pumpkin and the heavy metal

content in the soil samples are collected. By analyzing the correlation of the heavy metal content in the

soil with the red edge position of the crops, it is found that different heavy metal content in the soil has

different effects on the main crops in the research area. The result shows that in the two main crops, the

sweet potato is more sensitive to the heavy metal elements such as Cr, Mn and Cd while the pumpkin
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can absorb and counteract the above heavy metal elements in soil. This result can provide the theoretical

basis for the selection of the crops to be planted in Wansheng District.

Key words: mining area; soil heavy metal; measured hyperspectral data; red edge position

0 uv

�������
����������

��������������������

���� ��!"�#�������$ 

%%&�����'���(������!

�"�� [1] ��)��#���� !���

*�"�+�$�,#� -$!*./�0%

1&'�1%�1��23)&4��#��5

���'%��(��)(�*6")�7+

���#8$9��*���%&:�*��

,$+����'�,(-.�)()/-;

%�*.+ [2] �!*01,.*<=*6/,

(0-�12� SPOT 12$) )���$%3

.2��&4/345670$>��51��

8?%!*%2 [3−5] ��367*<=*6/

,�@3&A4�B�)��
��$59*

&�)��C:�$5;D6�<2�E [6] �

3F@3*6")8���5951-;%7

��:")74�G8�<=H=9):I�

',;<JK=9:<=�/, [2] �>51�

;�!)���$G>?@�9<�51�2

37A��>.*<=*6")#3L�B?

�CD��.F@3)E):I�'�$&F

#�=>,.G9@3?�)��$51�@?

:I'%�,MH@@3��AA�$,B�

@3&F/,M&F�23?N���I9C

D [7−12] �

OJ4�KLMN,�*�51*�� 2012

B 8 C,. ASD Field Pro III �POP�'@3

?)51*9�D>C-' —— DQ3�EQ

3�$%@3,;�&F�?N%51*9C

-'470�CD�:51��*���EF

-;%RGCD��'H��>�GIFG�

1 wxyUz

MN*R7�KL�SDS�0T 13��

MN*�9��-HI��TU��J��U

��VKJ�VKJ�LV�VMW��LN�

�MNN�$�*9JV��,W&=��X

O%�*./�Y<��3P���QR%�

*./�'%��C-'C:�E�

X 1 ��ÆZYOS�P
Z[\X

2 wxVW

2.1 QXYZR[
.T] ASD ^Z$-� Field Pro III �P

OP�'@3?�$@3,; [13] �:@3?�

<CH=� 350 ∼ 2500 nm ���� 350 ∼ 1000

nm <=�,S'_� 1.4 nm �@3&A4� 3

nm � 1000 ∼ 2500 nm<=�,S'_� 2 nm �

@3&A4� 10 nm��[`\)T]�a^�

)UK��SO�@3/,V,; 3 b��A

WU_ @3/,�XVV.7@3&F��

%)���@3&FY2�$WX�`��,

http://journal.sitp.ac.cn/hw Infrared (monthly)/Vol.34, No.8, Aug 2013



32 � � 2013 � 8 �

;��@3#Z,;% 36  C-'c[���

SO��.d6Y�$\�%Z3?)U 36  

��SO���"�]�$%�0&F�

2.2 QXYZ[Æ\�]

!*51�;e,.E4R\)��@3

CD�$%51�E4R\af6�^Y/�

�V�@3R\;g [2] �E4R\�!!_�

"����3.2�]�5���$C]+�

_#�E4 7$^_ (E_) �5���$C]

+�E#�E4 7$`_ (`_) [14−17] �aÆ

$�aaD%&&F�.E4R\"b%�h

�3�Q"/��8?%�_�<2 [12] �Smith

K L $�*.E4R\51%4b��cb7

0����>�������dc#b��5

6H@ced�7A��4b��56�� 
[7] ��%2G9F@3/,�?N����<

CD�OJf)3�@3/,�$XeiF�

�AA,.�^Y/�@3)/ (Log(R)) )d

g@3�$iF4[`jfT]�h#@3H

@��A,.E4R\g_�Y�,B,Sk

�����"�])51*9C-'�C:�

$%&F�

3 wx{^

3.1 R_ef`abcdef

� 1 h#%OJ3g��SO� Cr � Mn

� Cd �]/,���� 7 K,SkVh&l�

51*�Li�*9�74i#�Li�*��

���"�],E���3�,i�*� 3��

�"�]c'i���Ej�jjLi�*�

g 1 hijklmnopq (rs� mg/kg)

�k�P
 /
Cr Mn Cd

kkl�P


T1/1 154.0 630 1.740

T2/2 124.0 1053 0.632

T3/3 118.0 2335 0.426

T4/4 127.0 1301 0.684

T5/5 143.0 842 1.160

T6/6 138.0 1057 0.500

T7/7 102.8 268 0.240

�34���"70Li�

3.2 ltR_euvtwmfQX�]

T 2 �51*9EQ3S�dg@3mn

T4/�^Y/@3mnT�����^Y/@

3mn�<m�EQ3E4�3�R\�74i

#�7 K,Sk�E4R\2oN�nb� 3�

1�2�4 �5�6 �7�Y� 7K,Sk����

Cr �]74i#�\o��� Cr �]�p>�

E4#A`_�jjEQ3)���� Cr q2

��l6�3 T3/3 m��Sk�� Mn �]�

T7/7 m��Sk� 10 n`^� T7/7 mSk�

EQ3�E4R\� T3/3mSk�E4R\�

oE_% 10 nm �2r%�74i#�\o��

� Mn�]�p>�EQ3�E4R\#A%`

_�Mn �])EQ3-$%�g�70�)7

���� Cd q2�]� 1 m,Sk����p

N% 1.74 mg/kg � 7 m��SO�� Cd �]�

B�� 0.24 mg/kg�Y��^Y/@3mnT7

4i#� 1 mSO�E4R\� 714 nm � 7 m

X 2 npsZnqYOX

Infrared (monthly)/Vol.34, No.8, Aug 2013 http://journal.sitp.ac.cn/hw



0 34 1�0 8 2 � � 33

SO�E4R\� 720 nm�jj���� Cdi

t/%EQ�$C�2 3���"�]/,B�

E4R\��)��74i#�EQ)���

� Mn �]��l6�

T 3 �51*9DQ3S�dg@3mn

T4/�^Y/@3mnT�74i#� 7 K,

Sk�E4R\2oN�nb� 4 � 7 � 3 �

2 � 6 � 5 � 1 ����E4R\��oV� 4 m

kR� 702 nm ���V� 1 mkR� 719 nm �

Y����� Cr �]74i#� Cr �],D

Q3SO�E4R\c'rA#u,MMq�

or��� Cr �]�o� 7 mDQ3S�E4

R\Vp� 4 mSk��% 4 nm �jj5��

����g]� Cr q2#�)DQH��g�

 �s�-.� 3 m� 4 m��SO�� Mn �

]���UqKSk�DQ3�E4R\Vi

,)�o� 1 m� 5 m��SO�� Mn �]�

B��DQ3�E4R\,)���t� 7 m�

�SO�� Mn�]�o��DQ3�E4R\

V� 706 nm �U�7����5 Mn q2� 300

mg/kg `^N 700 mg/kg `^#�)DQ3�$

CH��g�s�-.�t��u���� Mn

q2va�K/V�"aOd t/DQ�$

C�Y���SO�� Cd q2�]74i#�

, Cr q2,
s��g]� Cd q2)DQ3

�$CH��g�s�-.�

X 3 rwsZnqYOX

3.3 `abcdef\wmxvyz�]

2�t&F�74i#�������"

�])��H��g�)(�3�i���"

)Li��3-$�)(iLi�2T 4 3�

�EQ3E4R\,��� 3 ���"�]�

sx&F�74i#�EQ3�E4R\ \

o�����"�]�uF3r%#A`_�

jj Cr � Cd � Mn U_���")EQe�

�g�$Ct/-.�2T 5 3��DQ3E

4R\, 3 ���"�]�sx&F�74i

#�DQ3,EQ3c'H����Ej�DQ

3E4R\�r%v:�\o��"�]�u

F3#AE_�jjDQ)51*�����

�U_���"�ytw>x7EQ�

X 4 npnqYO
�k�uwvwZxyX

http://journal.sitp.ac.cn/hw Infrared (monthly)/Vol.34, No.8, Aug 2013



34 � � 2013 � 8 �

X 5 rwsnqYO
�k�uwvwZxyX

4 {|}~|

OJ)�KLMN*�*9�EQ�DQ

�$%@39g��)�E4R\,����

��"�]�$%,B&F�?#%4zYx�

(1)i����)Li��"3"��47

0� V�3Li��'��74.-)��

��"�]�$"b��K!_�"I�23

�cA*.��QF@3*6")51���

�"�]-;FxRG�

(2)Li���)i���"�"�{yi

�3Li�OJ51�EQ�DQ)7 Cr�Mn

� Cd U_���"�A#%���Ej��

��EQ)7U_���"VrA#C:\�

���"�]�uF3�E�r%v:�3D

Q8rA#,"�v:�z�C: \o��

���"�]�uF3v7�_�:Y274

�51*9����"�]�F��*�gy

C-'#-;��,Mn,�

5 3�
z|6}%eFz�0�{|{|~�}

{�H0|�Æ}~���@3,;,/,i

F>�3~�z-�

�{12

[1] Sun H Y, Wang C Y, Niu Z. Analysis of the Vege-

tation Cover Change and the Relationship between

NDVI and Environmental Factors by Using NOAA

Time Series Data [J]. Journal of Remote Sensing,

1998, 2(3): 205–210.

[2] Tong Q, Zhang B, Zheng L. Hyperspectral Remote

Sensing [M]. Beijing: Higher Education, 2006.

[3] Okin G S, Clarke K D, Lewis M M. Comparison

of Methods for Estimation of Absolute Vegetation

and Soil Fractional Cover Using MODIS Normalized

BRDF-adjusted Reflectance Data [J]. Remote Sens-

ing of Environment, 2013, 130: 266–279.

[4] Knox N M, Skidmore A K, Van der Werff H M A,

et al. Differentiation of Plant Age in Grasses Using

Remote Sensing [J]. International Journal of Applied

Earth Observation and Geoinformation, 2013, 24(1):

54–62.

[5] Yang J, Weisberg P J, Bristow N A. Landsat Re-

mote Sensing Approaches for Monitoring Long-term

Tree Cover Dynamics in Semi-arid Woodlands: Com-

parison of Vegetation Indices and Spectral Mixture

Analysis [J]. Remote Sensing of Environment, 2012,

119(1): 62–71.

[6] Lin C, Gong Z, Zhao W, et al. Identifying Typical

Plant Ecological Types Based on Spectral Charac-

teristic Variables: a Case Study in Wild Duck Lake

Wetland, Beijing [J]. Acta Ecologica Sinca, 2013,

25(4): 1172–1185.

[7] Prabhakar M, Prasad Y G, Thirupathi M, et al. Use

of Ground Based Hyperspectral Remote Sensing for

Detection of Stress in Cotton Caused by Leafhopper

(Hemiptera: Cicadellidae) [J]. Computers and Elec-

tronics in Agriculture, 2011, 79(2): 189–198.

[8] Li N, Lv J, Altermann W. Hyperspectral Remote

Sensing in Monitoring the Vegetation Heavy Metal

Pollution [J]. Spectroscopy and Spectral Analysis,

2010, 20(9): 2508–2511.

[9] Smith K L, Steven M D, Colls J J. Use of Hyper-

spectral Derivative Ratios in the Red-edge Region to

Identify Plant Stress Responses to Gas Leaks [J]. Re-

mote Sensing of Environment, 2004, 92(2): 207–217.

[10] Song X, Jiang H, Yu S Q, et al. Relationship between

Chlorophyll Concentrations and Spectral Reflectance

Feature of the Typical Evergreen Hardwood Species

in Subtropical Region of China [J]. Acta Ecologica

Sinca, 2008, 30(5): 1959–1963.

}} ~|}~ 39 ��

Infrared (monthly)/Vol.34, No.8, Aug 2013 http://journal.sitp.ac.cn/hw


