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(Panchromatic, Pan), 8 m Pan/MS/WFI ,
(Multispectral imager, MS) 16 m 1/4/4 16 bit
(Wide Field imager, WFI), , 2
% 1 Landsat-8 TE2R/MERESH
Tab.1 Specifications of Landsat-8 satellite
(um) (m) (km><km) (@)
Coastal 0.43~0.45 30 ~170%x183 16
Blue 0.45~0.51 30
Green 0.53~0.59 30
Red 0.64~0.67 30
NIR 0.85~0.88 30
SWIR 1 1.57~1.65 30
SWIR 2 2.11~2.29 30
Pan 0.50~0.68 15
Cirrus 1.36~1.38 30
TIRS 1 10.6~11.19 100
TIRS 2 11.5~12.51 100
£2 GF-1IEMMHESH
Tab. 2 Specifications of GF-1 satellite
(nm) (m) (kmxkm) (d)
Pan 0.45~0.90 2 60%60 4
Blue 0.45~0.52 8 60%60
Green 0.52~0.59 8
Red 0.63~0.69 8
NIR 0.77~0.89 8
Blue 0.45~0.52 16 800x800(4 )
Green 0.52~0.59 16
Red 0.63~0.69 16
NIR 0.77~0.89 16
1 2 , Landsat-8 GF-1 Landsat-8 ,
; ( 10 ,
1 ); , Landsat-8 1
e 2 ARG AR AR
1011 g 2.1 AR HEREE
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s R 2014 1 18 2014 2 3 , GF-1
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Marine Sciences / Vol. 39, No. 2 /2015



2h 1 :
2014 1 18

Landsat-8
2014-01-18

Landsat-8
2014-02-03

5 ikE REPORTS

2014 2 3

GF-1
2014-01-18

GF-1
2014-02-03

1 Landsat-8 GF-1

Fig.1 Landsat-8 and GF-1 sea ice images in the Bohai Sea
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Red- red channel; Green- green channel; Blue- blue channel
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Tab.3 The spectral parameters used

Blue
Green
Red
NIR
B G (Blue-Green)/(Blue+Green)
B R (Blue-Red)/(BluetRed)
B_N (Blue-NIR)/(Blue+NIR)
G R (Green-Red)/(Green+Red)
G N (Green-NIR)/(Green+NIR)
RN (Red-NIR)/(Red+NIR)
B2G Blue/Green
B2R Blue/Red
B2N Blue/NIR
G2R Green/Red
G2N Green/NIR
R2N Red/NIR
Landsat-8  GF-1 16
, [11]
. |, — x|

2y 2 2
Nier +0o;

F 4 Landsat-8 [BkIGHIEKKLEER
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d; ; i j ;X X i
J ; o’
, 1,
[12]
4 5 Landsat-8  GF-1
4 5,
2.3.1
( ) ;
Landsat-8 8
1, GF-1 12
1( 4)

1) Landsat-8 8 , Red
Infrared (Ice-OW) ,
1.80 1.79; Red Infrared

(RI-OW), (TI-OW)
(LI-OW) 1
2) GF-1 12 , B G, B R,
G _R,B2R  B2I RI-OW TI-OW
LI-OW 1;

Tab. 4 Euclidean separability of landsat-8 image between the classes TI, LI, Rl and OW

LI-RI LI-TI RI-TI RI-OW TI-OW LI-OW Ice Type Ice-OW
Blue 1.09 0.99 1.60 1.92 2.03 0.67 1.22 1.54
Green 1.06 1.11 1.62 2.04 2.02 0.83 1.26 1.63
Red 1.03 0.94 1.50 2.05 1.98 1.37 1.16 1.80
Infrared 0.81 1.23 1.27 2.43 1.61 1.32 1.10 1.79
B G 0.93 0.64 1.56 0.52 1.41 0.08 1.04 0.67
B R 1.15 0.90 2.09 0.73 2.03 0.28 1.38 1.01
B 1 0.76 0.89 1.43 0.97 1.48 0.12 1.03 0.86
G R 1.06 0.94 2.09 0.76 2.04 0.30 1.37 1.04
G 1 0.54 0.75 1.09 0.97 1.23 0.17 0.79 0.79
R 1 0.07 0.65 0.49 0.88 0.65 0.27 0.40 0.60
B2G 091 0.63 1.55 0.51 1.39 0.08 1.03 0.66
B2R 1.13 0.92 2.12 0.72 2.03 0.29 1.39 1.01
B2I 0.81 0.95 1.61 1.03 1.70 0.13 1.12 0.95
G2R 1.05 0.96 2.13 0.76 2.04 0.31 1.38 1.04
G2I 0.56 0.78 1.19 1.02 1.37 0.18 0.85 0.86
R2I 0.07 0.65 0.51 0.88 0.68 0.27 0.41 0.61
1 5 )
Marine Sciences / Vol. 39, No. 2 /2015 53



5 ikE REPORTS

, B2I B R Ice-OW 1
, 1.80 1.71 2) GF-1 8 ,
,GF-1 5 LI-RI, LI-TT  RI-TI
, Landsat-8 1
2 , ( 3) , Landsat-8
) , GF-1 Landsat-8 (Ice Type) GF-1
, , Land-
2.3.2 sat-8 GF-1 S
, Landsat-8 12 Landsat-8 Green
1, GF-1 8 , , GF-1
I 5 , 2
1) Landsat-8 12 R 6 6 , ,
Green (LI-RI), 87.63%
(LI-TD) (RI-TD)
&5 GF-13KkZBMERKAEEIESR
Tab.5 Euclidean separability of GF-1 image between the classes TI, LI, RI and OW
LI-RI LI-TI RI-TI RI-OW TI-OW LI-OW Ice Type Ice-OW
Blue 0.61 1.12 1.56 0.98 0.52 0.48 1.10 0.66
Green 0.75 1.16 1.69 1.26 0.37 0.67 1.20 0.77
Red 0.73 1.23 1.67 1.46 0.20 0.95 1.21 0.87
Infrared 0.85 1.00 1.47 1.65 0.50 1.27 1.11 1.14
B G 0.30 0.20 0.48 1.25 1.02 1.11 0.32 1.13
B R 0.81 0.35 1.16 2.33 1.22 1.56 0.78 1.71
B 1 1.21 0.63 1.69 2.97 0.98 1.85 1.18 1.93
G R 0.50 0.50 1.03 2.11 1.01 1.51 0.68 1.54
G 1 1.12 0.63 1.60 2.61 0.84 1.62 1.11 1.69
R 1 1.14 0.24 1.08 1.75 0.56 0.92 0.82 1.07
B2G 0.30 0.19 0.48 1.20 0.94 1.05 0.32 1.06
B2R 0.85 0.35 1.14 2.06 1.10 1.42 0.78 1.52
B21 1.17 0.62 1.54 2.60 1.05 1.74 1.11 1.80
G2R 0.50 0.49 1.00 2.07 0.98 1.49 0.66 1.51
G2I 1.07 0.59 1.46 2.34 0.88 1.53 1.04 1.58
R2I 1.14 0.22 0.93 1.48 0.52 0.83 0.76 0.94
Sbh g 3 \ S 4 BB ph SE SR
falf. 6'§}11§hle§?;1§:f§i;n%;na:t:::ﬁf§€]Ksiea ice classification in 3 égl: %’5 “I«ﬂ"ifﬁ
the Bohai Sea
ow TI LI RI 3.1 %#
ow 99.07 1.04 0.00 0.00 Landsat-8 GF-1
TI 0.91 88.81 14.63 0.00
LI 0.00 10.15 84.41 1.47 ’
RI 0.02 0.0 0.96 98.53
87.63% : (1) GF-1
54 /2015 / 39 / 2



5 ikE REPORTS

2 GF-1
Fig. 2 The sea ice classification result of GF-1 image
a.2014-01-10 GF-1 ; b, 5

s . s . s

a.Sea ice GF-1 multispectral image captured on January 10,
2014;b.The classification result of Fig. 2a ;red: open water; blue:

level ice; green: thin ice; yellow: rough ice
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Comparison of sea ice detection ability of Landsat-8 and
GF-1 in the Bohai Sea
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Abstract: Gaofen-1 (GF-1) and Landsat-8, lunched in 2013, are high-performance satellites with high resolution
and multi-spectral bands. Both of them arouse wide concerns. For improving the effectiveness of using GF-1 and
Landsat-1 to monitor sea ice in the Bohai Sea, the ability of Landsat-8 and GF-1 for sea ice detection was evaluated
in two aspects. One is the sea ice detection and the other is sea ice classification. For sea ice imaging quality, the
dynamic range of DN and entropy of Landsat-8 is better than that of the GF-1 images. The experiment shows that,
in identifying sea ice from open water, GF-1 images outperform Landsat-8 images. However, in classifying sea ice
types, Landsat-8 images are better than GF-1 images. finally, this paper preliminarily discusses the scheme of sea

ice monitoring using Landsat-8 and GF-1 satellite images synthetically.
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