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Abstract

Geological disasters, like debris flows and landslides, have taken place
more often in Taiwan. Consistent vegetation recovery works managed by Forest
Bereau in deteriorated lands are the key tool to maintain integrity of forest
ecosystems. There are 511 landslide areas, located in the mountains and not
easy to approach, put under surveillance and control by 8 forest district offices
in Taiwan. It takes years, sometimes dozen years, for reforestation. Every half
year, site investigation is carried out by staffs of the forest district offices to
monitor the situation of reforestation, which is not effective and efficient. There
are more free satellite imagery data sets available to provide for research in the

world.

In this project, multi-temporal satellite imagery is used as input data,
which includes satellite imagery shoot by FORMOSAT-2 satellite , Landsat-8
satellite and Sentinel-2 satellite. Three pointers, decision tree, NDVI, SI and
Gn, are applied. The threshold levels are automatically established as well.
After that, the satellite images of experimental sites are interpreted to locate
forest, barren grounds, low vegetation areas and shadows. This project has built
up a feasible and useful tool for quantitative analysis and evaluation methods
of spectral index analysis of multi-date satellite images.In this project, 30
experimental sites were selected from 511 landslide areas under control, 15 of

which were using satellite images for analyze, while the other 15 were verified

IR 4 iii R

el
e



ErFREG AR FRATE RS TR TR LAY

by using multi-year aerial photographs.The results show that the overall
accuracy is from 69.14% to 87.51%, and the Kappa value is between 0.46 and
0.76.The main reason for the deviation is ascertained, which is the different
resolutions, which result in mistaking and missing the low vegetation
areas.When discussing monitoring frequency, it is found that there are fewer
shadows on the terrain resulted form direct sunlight in Taiwan in summer in
comparison with other seasons. Therefore, summer is the best season to
investigate. Considering the cost of satellite images, it would be suggested that
the frequency of monitoring is once per years, and the images in the summer
are the best.Estimating the speed of vegetation recovery in the landslide areas,
the results of 10 of the 30 experimental sites shows the speed is good, the results
of 4 of 30 experimental sites shows the speed is relatively slow, and the result
of 4 of 30 experimental sites shows the speed is stable and ineffective. Due to
the wide ranges of shadows, 12 of 30 experimental sites can not see the effect
from the ratio of areas to time series . Although it could be examined by directly
observing the FORMOSAT-2 satellite images to find out the outcome.The
methodology developed in this project has been proven to be applicable to
Landsat-8 and Sentinel-2 images and analyzed in the same way.The time these
two satellites started to serve and provide images is later than the vegetation
recovery works began in the 30 experimental sites. However, in the future, if

the landslides areas are large enough without gaps between the duration of
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vegetation recovery works and the time of acquiring satellite imagery, these
data would take great potential for the quantitative assessment of the

effectiveness of vegetation recovery in the landslides areas.

This project efficiently integrates multiple spatial and temporal data to
built up a method of monitoring the vegetation recovery by using satellite
images, which could be an useful and helpful tool for the quantitative

evaluation of vegetation recovery in landslide areas.
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Yang % 4 (2014)#7 i * én= ;% > 40(Liu2015; k.2 4c etal. 2013)4% 4
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B ooa PClL #HE A L2 g 8 fox ¢ Bk fmip & % 1t (Eismann
2012) > FlME HER Y 24 R AR DT AT UEE PCL &Y A 2L AT
PEATR R R RAGRE Y PSR B - H AL H IR Yang
FAQUHEFEF - MR Uik L) SR FR - 2 F 2
k;@%#;‘%y PR S R KRR A IS @R HSE s o A
FERTELRY SREFEAL RFFCLFL 0 @R (TS
WK G F 20 s LR T RS R e § SR E

L BB AL 0 FE 2 AR -

eesnam 2 siwz:



Er RPN R R T S HA R R R AT

fmf25%
E2 -0

EESN

Intensity of

panchromatic E‘I‘%N DVI ‘E.'l';g‘:NG RDI

band PC1

EBERE{E EBEREE

BLOB% 1 BLOB% #fr

L fth 3t 32 22 [ 25 A
(RHzE . WmE
- EE
= 3t A )

4¥E (PRERT R - B8
REfESMAE L)

B 3-10 7 k@ * 32 BRI A S FNFEE ESRPHEFHBE A
w2 2 - > &4k p (Fig. 9in Liu 2015)
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N L i,;?é';ffﬁ 1 (Inverse Normalized Difference Soil Index; NDSI")

NDS[* = Green — Blue
~ Green + Blue
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el e LR G B2 DEM P B 5 - B 2o ff B A~ 25
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(PC1,,-+1+5S)
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2 2006/01/31 | 5 21| 2011/03/01 | 5
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8 2008/06/10 | 5 27 | 2013/07/05 | 4
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16 | 2010/07/04 | 5 35| 2015/06/09 | 4
17 | 2010/12/01 | 5 36 | 2015/12/19 | 4
18 | 2011/02/10 | 4 37 | 2016/03/01 | 4
19 | 2011/09/17 | 4 38 | 2016/04/02 | 5

o

1 2005/08/16 | 5 | 2005/09/03 2011/12/04 | 4

2 2006/01/31 | 5 20 | 2011/03/01 | 5

3 2006/08/01 | 5 21 | 2011/07/08 | 5

4 2006/12/09 | 5 | 2006/11/12 | 22 | 2012/01/03 | 4

5 2007/03/10 | 5 23 | 2012/03/27 | 4

6 2007/05/07 | 5 24 | 2012/10/19 | 4 | 2012/10/03
7 2007/07/21 | 5 25| 2013/03/05 | 4

8 2008/06/10 | 5 26 | 2013/07/11 | 5

9 2008/08/26 | 5 27 | 2014/11/23 | 4

10 | 2008/12/21 | 5 | 2008/12/01 | 28 | 2014/02/25 | 5

11 | 2009/02/04 | 5 29 | 2014/07/12 | 5

12 | 2009/07/21 | 5 30 | 2014/10/21 | 5

13 | 2009/09/02 | 5 31| 2015/01/15 | 4

14 | 2009/12/13 | 5 32 | 2015/04/06 | 4

15 | 2010/03/01 | 5 33 | 2015/06/09 | 4

16 | 2010/07/04 | 5 34 | 2015/12/19 | 4

17 | 2010/12/01 | 5 35| 2016/04/02 | 5

18 | 2011/09/17 | 4 | 2005/09/03

FEE LR 18 L R4p2 2
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iy

1 2011/02/10 | 4 2014/01/17 | 4
2 | 2011/09/17 | 4 11 | 2014/04/10 | 4
3 2011/12/04 | 4 12 | 2014/08/25 | 4
4 | 2012/01/03 | 4 13| 2014/11/23 | 4
5 | 2012/03/27 | 4 14| 2015/01/15 | 4
6 | 2012/10/19 | 4 15| 2015/04/06 | 4
7 | 2013/03/05 | 4 16 | 2015/06/09 | 4
8 | 2013/07/05 | 4 | 2013/07/24 | 17 | 2015/12/19 | 4
9 | 2013/11/23 | 4 18 | 2016/03/01 | 4

1 2005/08/01 | 4 2011/08/17 | 4
2 2006/02/01 | 4 20 | 2011/12/17 | 4
3 2006/07/29 | 4 21 | 2012/01/03 | 4
4 2006/11/26 | 4 22 | 2012/07/07 | 4 | 2012/07/03
5 2007/02/19 | 4 | 2007/01/26 | 23 | 2012/10/21 | 4
6 2007/05/08 | 4 24 | 2013/01/15 | 4
7 2007/07/03 | 4 25| 2013/03/16 | 4
8 2008/06/22 | 4 26 | 2013/08/27 | 4
9 2008/11/15 | 4 27 | 2013/11/23 | 4
10 | 2009/02/03 | 4 | 2009/01/03 | 28 | 2014/01/17 | 4
11 | 2009/08/24 | 4 | 2009/08/25 | 29 | 2014/03/17 | 4 | 2014/02/25
12 | 2009/10/23 | 4 30 | 2014/11/23 | 4
13 | 2009/12/12 | 4 31| 2015/01/15 | 4
14 | 2010/03/06 | 4 32 | 2015/03/20 | 4
15 | 2010/08/10 | 4 33 | 2015/06/09 | 4
16 | 2010/09/11 | 4 34 | 2015/11/07 | 4
17 | 2010/11/21 | 4 35| 2016/01/07 | 4 | 2015/12/13
18 | 2011/04/16 | 4 36 | 2016/04/07 | 4
FEE LR 19 L R4p2 2
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1 2008/06/22 | 4 2012/10/21 | 4

2 | 2008/11/15 | 4 17 | 2013/01/15 | 4

3 | 2009/02/03 | 4 | 2009/01/03 | 18 | 2013/03/16 | 4

4 | 2009/08/24 | 4 | 2009/08/25 | 19| 2013/08/27 | 4

5 | 2009/10/23 | 4 20 | 2013/11/23 | 4

6 | 2009/12/12 | 4 21 | 2014/01/17 | 4

7 | 2010/03/06 | 4 22 | 2014/03/17 | 4 | 2014/02/25
8 | 2010/08/10 | 4 23 |1 2014/11/23 | 4

9 | 2010/09/11 | 4 24 | 2015/01/15 | 4

10 | 2010/11/21 | 4 251 2015/03/20 | 4

11 | 2011/04/16 | 4 26 | 2015/06/09 | 4

12 | 2011/08/17 | 4 27 1 2015/11/07 | 4

13 | 2011/12/17 | 4 28 | 2016/01/07 | 4 | 2015/12/13
14 | 2012/01/03 | 4 29 | 2016/04/07 | 4

15 | 2012/07/07 | 4 | 2012/07/03

1 2008/06/22 | 4 2012/10/21 | 4

2 2008/11/15 | 4 17 | 2013/01/15 | 4

3 2009/02/03 | 4 18 | 2013/03/16 | 4

4 | 2009/08/24 | 4 | 2009/08/24 | 19 | 2013/08/27 | 4

5 2009/10/23 | 4 20 | 2013/11/23 | 4

6 | 2009/12/12 | 4 21| 2014/01/17 | 4

7 | 2010/03/06 | 4 221 2014/03/17 | 4

& | 2010/08/10 | 4 23 | 2014/11/23 | 4

9 | 2010/09/11 | 4 24 | 2015/01/15 | 4

10 | 2010/11/21 | 4 25| 2015/03/20 | 4

11 | 2011/04/16 | 4 26 | 2015/06/09 | 4

12 | 2011/08/17 | 4 27 | 2015/11/07 | 4

13 | 2011/12/17 | 4 28 | 2016/01/07 | 4 | 2015/12/13
14 | 2012/01/03 | 4 29 | 2016/04/07 | 4

15 | 2012/07/07 | 4 | 2012/07/03

EEEI Y 44520 S adpa
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1 | 2009/02/03 | 4 12| 2012/12/17 | 3
2 | 2009/08/24 | 4 | 2009/08/21 | 13 | 2013/02/17 | 4
3 | 2009/11/05 | 4 | 2009/10/31 | 14 | 2013/07/05 | 4 | 2013/08/03
4 | 2010/02/23 | 4 15 | 2013/10/30 | 4
5 | 2010/03/06 | 4 | 2010/03/06 | 16 | 2014/01/01 | 4
2010/03/04
6 | 2010/04/09 | 4 17 | 2014/02/22 | 4 | 2014/02/23
7 | 2010/09/23 | 4 18 | 2014/11/23 | 4
8 | 2010/11/21 | 4 19 | 2015/01/25 | 4
9 | 2012/02/01 | 3 20 | 2015/06/09 | 4 | 2015/05/09
10 | 2012/05/14 | 3 21 | 2015/12/19 | 4
11 | 2012/10723 | 3 22 | 2016/04/07 | 4

1 2009/02/03 | 4 12 | 2012/12/17 | 3
2 | 2009/08/24 | 4 | 2009/08/21 | 13 | 2013/03/17 | 3
3 2009/11/05 | 4 | 2009/10/31 | 14 | 2013/07/05 | 4
4 | 2010/02/23 | 4 15 | 2013/10/30 | 4
5 | 2010/03/06 | 4 | 2010/03/06 | 16 | 2014/01/01 | 4
2010/03/04
6 | 2010/04/09 | 4 17 | 2014/02/22 | 4 | 2014/02/23
7 | 2010/09/23 | 4 18 | 2014/11/23 | 4
8 2010/11721 | 4 19 | 2015/01/25 | 4
9 | 2012/02/01 | 3 20 | 2015/06/09 | 4 | 2015/05/09
10 | 2012/05/14 | 3 21 | 2015/12/19 | 4
11 | 2012/10/23 | 3 22 | 2016/04/07 | 4

e

1

1 | 2009/07/21 | 5
2 | 2009/09/02 | 5 2009/08/24 2009/08/28 2009/08/24
ERIEEIEE 4 Ha-21 FERFLE
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3 | 2009/12/15 | 5
4 | 2010/01/11 | 5
5 | 2010/04/10 | 5
6 | 2010/11/18 | 5
7 | 2011/02/27 | 5
8 | 2011/06/13 | 5
9 | 2011/10/27 | 5
10 | 2011/12/18 | 5
11 | 2012/03/26 | 5
12 | 2012/07/02 | 5
13 | 2012/10/22 | 5
14 | 2013/01/19 | 5
15 | 2013/03/08 | 5 2013/03/06 2013/03/06 2013/03/10
16 | 2013/08/10 | 5
17 | 2013/12/02 | 5
18 | 2014/02/25 | 5
19 | 2014/07/12 | 5
20 | 2015/01/24 | 5
21 | 2015/03/18 | 5
22 | 2015/06/19 | 5
23 | 2015/09/13 | 5
24 | 2015/11/22 | 5
25 | 2016/03/28 | 5

1 2009/02/03 | 4
2 2009/08/17 | 4 2009/08/21 2009/08/24 2009/08/28
3 2009/11/05 | 4
4 2010/02/23 | 4
5 2010/03/06 | 4
6 2010/04/09 | 4
7 2010/09/23 | 4
PR 22 Lhdps
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2010/11/21 | 4
9 | 2011/04/16 | 4
10 | 2012/01/03 | 4
11 | 2012/10/17 | 4
12 | 2012/12/21 | 4
13 | 2013/02/17 | 4
14 | 2013/07/05 | 4
15 | 2013/10/30 | 4
16 | 2014/01/01 | 4
17 | 2014/02/22 | 4
18 | 2014/11/23 | 4
19 | 2015/01/25 | 4
20 | 2015/06/09 | 4
21 | 2015/12/19 | 4
22 | 2016/04/07 | 4

1 2009/02/03 | 4 2012/12/17 | 3
2 | 2009/08/24 | 4 | 2009/08/24 | 13 | 2013/03/17 | 3
3 2009/11/05 | 4 14 | 2013/07/05 | 4
4 | 2010/02/23 | 4 15| 2013/10/30 | 4
5 2010/03/06 | 4 16 | 2014/01/01 | 4
6 | 2010/04/09 | 4 17 | 2014/02/22 | 4 | 2014/02/25
7 | 2010/09/23 | 4 18 | 2014/11/23 | 4
8 2010/11/21 | 4 19 | 2015/01/25 | 4 | 2015/12/13
9 2011/04/16 | 4 20 | 2015/06/09 | 4
10 | 2012/01/03 | 4 21 | 2015/12/19 | 4
11 | 2012/10/17 | 4 22 | 2016/04/07 | 4
R 23 ER
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12&“5‘43‘4‘ FRT BT TR 2

iy

1 2009/02/03 | 4 2012/12/17 | 3

2 | 2009/08/24 | 4 | 2009/08/21 | 13 | 2013/03/17 | 3

3 2009/11/05 | 4 | 2009/10/31 | 14 | 2013/07/05 | 4 | 2013/08/03
4 | 2010/02/23 | 4 15| 2013/10/30 | 4

5 2010/03/06 | 4 | 2010/03/04 | 16 | 2014/01/01 | 4

6 2010/04/09 | 4 17 | 2014/02/22 | 4 | 2014/02/23
7 | 2010/09/23 | 4 18 | 2014/11/23 | 4

8 2010/11/21 | 4 19 | 2015/01/25 | 4

9 | 2012/02/01 | 3 20 | 2015/12/19 | 4

10 | 2012/05/14 | 3 21 | 2016/04/07 | 4

11 | 2012/10/23 | 3

1 2009/02/03 | 4
2 2009/08/24 | 4 2009/08/24 2009/08/21 2009/08/20
3 2009/11/05 | 4
4 2010/02/23 | 4
5 2010/03/06 | 4
6 2010/04/09 | 4
7 2010/09/23 | 4
8 2010/11/21 4
9 2011/04/16 | 4
10 | 2012/01/03 | 4
11 2012/10/17 | 4
12 | 2012/12/21 4
13 | 2013/02/17 | 4
14 | 2013/07/05 | 4
15 | 2013/10/30 | 4
16 | 2014/01/01 4
17 | 2014/02/22 | 4
18 | 2014/11/23 4
19 | 2015/01/25 | 4
20 | 2015/06/09 | 4
PR 24 LRApL
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2015/12/19

2016/04/07

e

1

1 2009/07/21 5
2 2009/09/02 | 5 2009/08/28 2009/08/24
3 2009/12/15 | 5
4 2010/01/11 5
5 2010/04/10 | 5
6 2010/11/18 | 5
7 2011/02/27 5
8 2011/06/13 5
9 2011/12/17 | 4
10 | 2012/03/28 | 4
11 2012/07/02 5
12 | 2012/11/08 4
13 2013/01/19 5
14 | 2013/03/08 | 5 2013/03/06 2013/03/10
15 | 2013/08/10 | 5
16 | 2013/12/02 5
17 | 2014/02/25 5
18 | 2014/07/12 5
19 | 2014/07/13 5
20 | 2015/01/24 | 5
21 2015/03/18 5
22 | 2015/06/19 | 5
23 | 2015/09/13 | 5
24 | 2015/11/22 5
25 | 2016/03/28 | 5
26 | 2016/05/07 | 5
P 25 3 g2 d



o ERR

12&“5‘43‘4‘ TR T BT R L G

1 2009/10/23 4 | 2009/10/31 2013/3/17 | 3 | 2013/3/5
2 2010/1/29 4 12 | 2013/9/19 | 3
3 2010/9/11 4 13 | 2013/12/31 | 3
4 2011/2/5 3 14 | 2014/2/23 | 3 | 2014/2/23
5 2011/6/9 3 15| 2014/8/15 | 3
6 2011/11/30 3 16 | 2014/11/22 | 3
7 2012/2/1 3 17 | 2015/5/14 | 3
8 2012/5/14 3 18 | 2015/10/28 | 3
9 2012/10/25 3 19| 2016/1/26 | 3
10 2013/1/16 3 20| 2016/4/20 | 3

o

1 2009/4/12 | 3

2 | 2009/10/31 | 3 2009/8/24 2009/8/28
3 2010/1/31 | 3 2010/1/10

4 2010/5/21 | 3 2010/3/6 2010/3/6
5 2010/9/21 | 3

6 2011/2/5 3

7 2011/6/9 3 2011/9/18

8 | 2011/11/30 | 3

9 2012/2/1 3

10 | 2012/5/14 | 3 2012/7/1 2012/7/1
11 | 2012/10/25 | 3

12 | 2013/1/16 | 3

13 | 2013/3/17 | 3 2013/6/3
14 | 2013/9/19 | 3

15 | 2013/12/31 | 3 2013/11/29

16 | 2014/2/23 | 3 2014/2/23

17 | 2014/8/15 | 3

18 | 2014/11/22 | 3

19 | 2015/1/11 | 3

20 | 2015/5/14 | 3

21 | 2015/10/28 | 3

EIRE R 4526 SRS
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22 | 2015/12/31 | 3 2015/12/13 2015/12/13
23 | 2016/1/26 | 3
24 | 2016/4/20 | 3

1 2008/6/22 4 2012/10/21 | 4

2 2008/11/15 4 14| 2013/1/15 | 4

3 2009/2/3 4 2009/1/3 15| 2013/3/16 | 4 | 2013/3/10
4 2009/10/23 4 16 | 2013/8/27 | 4 2013/6/3

5 2009/12/12 4 171 2013/11/23 | 4

6 2010/3/6 4 18| 2014/1/17 | 4

7 2010/8/10 4 191 2014/11/23 | 4

8 2010/9/11 4 20 | 2015/1/15 | 4

9 2010/11/21 4 21| 2015/3/20 | 4

10 2011/4/16 4 22| 2015/6/9 4

11 2011/8/17 4 23| 2015/11/7 | 4 | 2015/12/13
12 2011/12/17 4 24| 2016/1/7 4 | 2015/12/13

1 2009/4/12 3 2009/3/4
2 2009/10/31 | 3 2009/10/31 2009/12/5
3 2010/1/31 3 2010/3/6
4 2010/5/21 3
5 2010/9/21 3
6 2011/2/5 3
7 2011/6/9 3
8 2011/11/30 | 3
9 2012/2/1 3
10 2012/5/14 3 2012/7/1 2012/7/1
EIRENE . 27 I -
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11 | 2012/10/25 | 3

12 | 2013/1/16 | 3

13 | 2013/3/17 | 3 2013/3/5

14 | 2013/9/19 | 3 2013/7/28
15 | 2013/12/31 | 3

16 | 2014/2/23 3 2014/2/23 2014/2/23
17 | 2014/8/15 | 3

18 | 2014/11/22 | 3

19 | 2015/5/14 | 3 2015/5/9

20 | 2016/1/26 | 3 2015/12/13
21 2016/4/20 | 3

1 2009/4/12 3 13| 2013/3/17 | 3

2 2009/10/31 3 2009/8/24 | 14 | 2013/9/19 | 3

3 2010/1/31 3 2010/1/10 | 15| 2013/12/31 | 3

4 2010/5/21 3 16 | 2014/2/23 | 3 | 2014/2/23
5 2010/9/21 3 17| 2014/8/15 | 3

6 2011/2/5 3 18 | 2014/11/22 | 3

7 2011/6/9 3 19| 2015/1/11 | 3

8 2011/11/30 3 2011/9/18 |20 | 2015/5/14 | 3

9 2012/2/1 3 21| 2015/10/28 | 3

10 2012/5/14 3 2012/7/1 22| 2016/1/26 | 3 | 2015/12/13
11 2012/10/25 3 23| 2016/4/20 | 3

12 2013/1/16 3

1 2009/4/12 | 3
2 | 2009/10/31 | 3 2009/8/24 2009/8/24
3 2010/1/31 | 3
R 4528 S ERAFLE
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4 2010/5/21 3

5 2010/9/21 3

6 2011/2/5 3

7 2011/6/9 3

8 2011/11/30 | 3

9 2012/2/1 3

10 | 2012/5/14 | 3 2012/7/3 2012/7/3
11 | 2012/10/25 | 3

12 | 2013/1/16 | 3

13 | 2013/3/17 | 3 2013/3/10
14 | 2013/9/19 | 3

15 | 2013/12/31 | 3

16 | 2014/2/23 3 2014/2/25

17 | 2014/8/15 3

18 | 2014/11/22 | 3

19 | 2015/1/11 3

20 | 2016/1/26 | 3 2015/12/13 2015/12/13
21 2016/4/20 | 3

2009/2/3 2012/12/21
2009/8/13
2 2009/8/17 4 2009/8/21 14 2013/2/17 4 201373/
3 2009/8/24 4 2009/8/28 15 2013/7/5 4
4 2009/11/5 4 16 2013/10/30 4
5 2010/2/23 4 17 2014/1/1 4
6 2010/3/6 4 18 2014/2/22 4 | 2014/2/23
7 2010/4/9 4 19 2014/11/23 4
8 2010/9/23 4 20 2015/1/25 4
9 2010/11/21 4 21 2015/6/9 4 | 2015/6/19
10 2011/4/16 4 22 2015/12/19 4 | 2015/12/13
11 2012/1/3 4 23 2016/4/7 4
12 2012/10/17 4
FEE LR 29 L R4p2 2
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iy

1 2009/2/3 4 2012/12/21 4
2 2009/8/17 4 2009/8/21 14 2013/2/17 4 2013/3/10
3 2009/8/24 4 | 2009/8/28 | 15 2013/7/5 4
4 2009/11/5 4 16 2013/10/30 4
5 2010/2/23 4 17 2014/1/1 4
6 2010/3/6 4 18 2014/2/22 4
7 2010/4/9 4 19 2014/11/23 4
8 2010/9/23 4 20 2015/1/25 4
9 2010/11/21 4 21 2015/6/9 4
10 2011/4/16 4 22 2015/12/19 4
11 2012/1/3 4 23 2016/4/7 4
12 2012/10/17 4

1 2009/2/3 4
2 2009/8/17 4 2009/8/15 2009/8/14 2009/8/14
3 2009/8/24 4 2009/8/28 2009/8/24 2009/8/24 2009/8/15
4 2009/11/5 4
5 2010/2/23 4
6 2010/3/6 4
7 2010/9/23 4
8 2010/11/21 | 4
9 2011/4/16 4
10 2012/1/3 4
11 | 2012/10/17 | 4
12 | 2012/12/21 | 4
13 2013/2/17 4 2013/3/10 2013/3/10 2013/3/10 2013/3/10
14 2013/7/5 4 2013/6/3 2013/6/3
15 | 2013/10/30 | 4
16 2014/1/1 4
17 2014/2/22 4 2014/2/25
18 | 2014/11/23 | 4
EIRENE . H45-30 SR A
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19 | 2015/1/25 | 4
20 2015/6/9 4 2015/10/3 2015/10/3
21 | 2015/12/19 | 4 2015/12/13 2015/12/13 2015/12/13
22 2016/4/7 4

1 2009/2/3 4
2 2009/8/17 4 2009/8/15 2009/8/14 2009/8/14
3 2009/8/24 4 2009/8/28 2009/8/24 2009/8/24 2009/8/15
) 2009/11/5 4
5 2010/2/23 4
6 2010/3/6 4
7 2010/4/9 4
8 2010/9/23 4
9 2010/11/21 4
10 2011/4/16 4
11 2012/1/3 4
12 | 2012/10/17 | 4
13 2012/12/21 4
14 2013/2/17 4 2013/3/10 2013/3/10 2013/3/10 2013/3/10
15 2013/7/5 4 2013/6/3 2013/6/3
16 | 2013/10/30 | 4
17 2014/1/1 4
18 2014/2/22 4 2014/2/25
19 | 2014/11/23 4
20 2015/1/25 4
21 2015/6/9 4
22 | 2015/12/19 | 4 2015/12/13 2015/12/13 2015/12/13
23 2016/4/7 4
P 31 3 g2 d
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2009/2/3 2012/12/21 4
2009/8/14

2 2009/3/17 4 1 2009/8/15 14 2013/2/17 4 | 2013/3/10
3 2009/8/24 4 | 2009/824 |15 2013/7/5 4
4 2009/11/5 4 16 2013/10/30 4
5 2010/2/23 4 17 2014/1/1 4
6 2010/3/6 4 18 2014/2/22 4
7 2010/4/9 4 19 2014/11/23 4
8 2010/9/23 4 20 2015/1/25 4
9 2010/11/21 4 21 2015/6/9 4
10 2011/4/16 4 22 2015/12/19 4 | 2015/12/13
11 2012/1/3 4 23 2016/4/7 4
12 2012/10/17 4

1 2009/2/3 4
2 2009/8/17 4
3 2009/8/24 4 2009/8/21 2009/8/24
4 2009/11/5 4
5 2010/2/23 4
6 2010/3/6 4
7 2010/4/9 4
8 2010/9/23 4
9 2010/11/21 | 4
10 2011/4/16 4
11 2012/1/3 4
12 2012/7/5 4 2012/7/3 2012/7/3
13 | 2012/10/17 | 4
14 | 2012/12/21 | 4
15 2013/2/17 4
16 2013/7/5 4
17 | 2013/10/30 | 4
18 2014/1/1 4
FEE LR 32 L R4p2 2
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24 2016/4/7

2014/2/22 4 2014/2/25
20 | 2014/11/23 | 4
21 2015/1/25 4
22 2015/6/9 4
23 | 2015/12/19 | 4 2015/10/3 2015/10/3
4

1 2009/2/3 4

2 | 2009/8/17 | 4 2008/8/26
3 2009/8/24 | 4 2009/8/28 2009/8/28
4 | 2009/11/5 | 4 2009/11/21
5 | 2010223 | 4

6 2010/3/6 | 4

7 2010/4/9 | 4

8 | 2010/11/21 | 4

9 | 2011/4/16 | 4

10 | 2012/1/3 4

11 | 2012/10/17 | 4

12 | 2012/12/21 | 4

13 | 2013/2/17 | 4 2013/3/10 2013/2/24
14 | 2013/7/5 4

15 | 2013/10/30 | 4

16 | 2014/1/1 4

17 | 2014/2/22 | 4

18 | 2014/11/23 | 4

19 | 2015/125 | 4

20 | 2015/6/9 | 4

21 | 2015/12/19 | 4

22 | 2016/4/7 | 4

EIRE SN 4 4533 L %4p2d
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iy

1 2009/2/3 4 2012/12/21 4
2 2009/8/17 4 2009/8/21 13 2013/2/17 4 2013/3/10
3 2009/11/5 4 14 2013/7/5 4
4 2010/2/23 4 2010/3/6 15 2014/1/1 4
5 2010/3/6 4 2010/3/6 16 2014/2/22 4
6 2010/4/9 4 17 2014/11/23 4
7 2010/9/23 4 18 2015/1/25 4
8 2010/11/21 4 19 2015/6/9 4
9 2011/4/16 4 20 2015/12/19 4
10 2012/1/3 4 21 2016/4/7 4
11 2012/10/17 4

1 2009/7/21 5 14 2013/1/19 5
2 2009/9/2 5 2009/8/28 15 2013/3/8 5 2013/3/10
3 2009/12/15 5 16 2013/8/10 5
4 2010/1/11 5 17 2013/12/2 5
5 2010/4/10 5 18 2014/2/25 5
6 2010/11/18 5 19 2014/7/12 5
7 2011/2/27 5 20 2014/7/13 5
8 2011/6/13 5 21 2015/1/24 5
9 2011/9/26 5 22 2015/3/18 5
10 2011/10/27 5 23 2015/6/19 5
11 2011/12/18 5 24 2015/9/13 5
12 2012/7/2 5 25 2015/11/22 5
13 2012/10/22 5 26 2016/5/7 5
EIRENE . Ha-34 SR A
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1

1) Sl s s E-AF QR o
P E A 4lekEcp o Check

DFR T R FH XY S B2

Point #c p o B 4! Check Point

e 2SR T R

i fé - W aEALw 2B 2P Control & #

7
XY Pk 5AR2 A CHPLE R T
2T I AIBE SR B 1L 6 00 1 e i B )

AT

WA H x5 pixel

I3+ 3 Check

: mod($"Point ID",6)==1

Control(Ground) Check(Image) .
2 B FLwER
Ground X|Ground Y|Ground Z| 8- =% P [Image X|Image Y| &k =8 P
Band 1 (485 nm) | Band 2 (560 nm) | Band 3 (660 nm) Band 4 (830 nm)
4.94 3.00 0.49 636 2.59 1.45 116
20110210 4
Gain 0.34408823 0.35610518 0.25526160 0.30621389
Offset 0.0 0.0 0.0 0.0
4.92 3.21 0.16 879 2.33 1.93 186
20110917 4
Gain 0.344088230 0.35610518 0.36098611 0.612536730
Offset 0.0 0.0 0.0 0.0
4.94 3.14 0.20 740 2.74 1.70 157
20111204 4
Gain 0.34408823 0.35610518 0.25526160 0.30621389
Offset 0.0 0.0 0.0 0.0
IR 4 Vi35 *RFEL D



BRI G AR R GT SRS R R LT

. Control(Ground) Check(lmage) o
- L 2R
Ground X|Ground Y|Ground Z|2 =8P [Image X|Image Y & 8 P
Band 1 (485 nm) | Band 2 (560 nm) | Band 3 (660 nm) Band 4 (830 nm)
4.94 3.80 0.41 569 2.51 1.78 114
20120103 4
Gain 0.34408823 0.35610518 0.25526160 0.30621389
Offset 0.0 0.0 0.0
4.97 3.32 0.38 796 2.32 1.60 176
20120327_4
Gain 0.34408823 0.35610518 0.36098611 0.30621389
Offset 0.0 0.0 0.0
4.77 2.80 0.16 898 2.49 144 164
20121019 4
Gain 0.34408823 0.35610518 0.36098611 0.30621389
Offset 0.0 0.0 0.0
4.96 2.92 0.12 641 2.54 1.33 145
20130305 4
Gain 0.34408823 0.35610518 0.36098611 0.30621389
Offset 0.0 0.0 0.0
4.90 4.04 0.38 400 2.56 2.06 85
20130705_4
Gain 0.34408823 0.35610518 0.36098611 0.61253673
Offset 0.0 0.0 0.0 0.0
R 36 BRI



BRI G AR R GT SRS R R LT

. Control(Ground) Check(lmage) o
- L 2R
Ground X|Ground Y|Ground Z|2 =8P [Image X|Image Y & 8 P
Band 1 (485 nm) | Band 2 (560 nm) | Band 3 (660 nm) Band 4 (830 nm)
4.89 3.22 0.14 920 0.00 0.00 0
20131123 4
Gain 0.34408823 0.35610518 0.36098611 0.30621389
Offset 0.0 0.0 0.0
491 4.12 0.20 632 2.58 2.00 131
20140117 4
Gain 0.34408823 0.35610518 0.25526160 0.30621389
Offset 0.0 0.0 0.0
4.68 4.42 0.22 612 2.48 2.95 129
20140410 4
Gain 0.34408823 0.35610518 0.36098611 0.30621389
Offset 0.0 0.0 0.0
4.94 4.96 0.53 507 0.00 0.00 0
20140825 4
Gain 0.48662594 0.50362104 0.36098611 0.61253673
Offset 0.0 0.0 0.0
4.30 4.33 0.14 693 2.42 2.13 134
20141123 4
Gain 0.34408823 0.35610518 0.36098611 0.61253673
Offset 0.0 0.0 0.0 0.0
CIRE R 437 FR4ELE



BRI G AR R GT SRS R R LT

. Control(Ground) Check(lmage) o
- L 2R
Ground X|Ground Y|Ground Z|2 =8P [Image X|Image Y & 8 P
Band 1 (485 nm) | Band 2 (560 nm) | Band 3 (660 nm) Band 4 (830 nm)
491 4.34 0.07 501 2.62 2.07 115
20150115 4
Gain 0.34408823 0.35610518 0.25526160 0.30621389
Offset 0.0 0.0 0.0 0.0
4.53 4.23 0.24 646 2.34 2.26 122
20150406_4
Gain 0.34408823 0.35610518 0.36098611 0.30621389
Offset 0.0 0.0 0.0
4.16 4.65 0.09 324 2.01 2.32 88
20150609 _4
Gain 0.48662594 0.50362104 0.51052326 0.61253673
Offset 0.0 0.0 0.0
4.19 4.36 0.37 481 2.08 2.12 88
20151219 4
Gain 0.48662594 0.35610518 0.36098611 0.30621389
Offset 0.0 0.0 0.0
4.30 4.15 0.49 650 2.27 2.22 137
20160301 _4
Gain 0.34408823 0.35610518 0.36098611 0.30621389
Offset 0.0 0.0 0.0 0.0
CIRE R 438 FR4ELE



BRI G AR R GT SRS R R LT

. Control(Ground) Check(lmage) o
- L 2R
Ground X|Ground Y|Ground Z|2 =8P [Image X|Image Y & 8 P
Band 1 (485 nm) | Band 2 (560 nm) | Band 3 (660 nm) Band 4 (830 nm)
4.16 4.34 0.75 197 1.76 2.07 28
20050816_5
Gain 0.66055804 0.70671201 0.71909332 0.61057472
Offset 0.0 0.0 0.0
4.69 4.75 1.00 347 2.56 2.37 67
20060131 _5
Gain 0.46701404 0.49964580 0.50839829 0.43167672
Offset 0.0 0.0 0.0
4.36 3.86 0.32 791 1.99 2.04 129
20060801_5
Gain 0.66052181 0.70664167 0.71906382 0.86337239
Offset 0.0 0.0 0.0
4.59 4.60 0.50 657 2.46 2.28 150
20061209 5
Gain 0.46711203 0.49965486 0.35956168 0.43183753
Offset 0.0 0.0 0.0
4.92 3.17 0.17 822 2.53 1.99 148
20070310_5
Gain 0.66534817 0.70950896 0.72136855 0.61252373
Offset 0.0 0.0 0.0 0.0
CIRE R 44539 FR4ELE



BRI G AR R GT SRS R R LT

. Control(Ground) Check(lmage) o
- L 2R
Ground X|Ground Y|Ground Z|2 =8P [Image X|Image Y & 8 P
Band 1 (485 nm) | Band 2 (560 nm) | Band 3 (660 nm) Band 4 (830 nm)
4.54 3.33 0.22 797 2.36 1.84 177
20070507_5
Gain 0.94080240 0.10032444 0.72136855 0.86610955
Offset 0.0 0.0 0.0
4.73 4.14 0.69 475 2.10 1.84 96
20070721 5
Gain 0.66534817 0.70950896 0.51000756 0.61252373
Offset 0.0 0.0 0.0
4.67 4.09 0.86 373 2.40 2.38 70
20080610_5
Gain 0.66533852 0.70949829 0.51001048 0.61253029
Offset 0.0 0.0 0.0
5.01 3.37 0.99 469 2.38 1.88 103
20080826 5
Gain 0.48662594 0.50362104 0.36098611 0.43306407
Offset 0.0 0.0 0.0
4.97 3.86 1.13 638 2.67 1.87 117
20081221 5
Gain 0.34408823 0.35610518 0.25526160 0.30621389
Offset 0.0 0.0 0.0 0.0
IS 4 Yit45-40 *RFEL D



BRI G AR R GT SRS R R LT

Control(Ground) Check(lmage) o
-1 % EX AR 4
Ground X|Ground Y|Ground Z|2 =8P [Image X|Image Y & 8 P
Band 1 (485 nm) | Band 2 (560 nm) | Band 3 (660 nm) Band 4 (830 nm)
4.89 3.39 0.69 869 2.50 1.29 159
20090204 _5
Gain 0.34408823 0.35610518 0.25526160 0.30621389
Offset 0.0 0.0 0.0 0.0
4.79 4.47 0.71 315 2.54 241 55
20090721 5
Gain 0.34408823 0.35610518 0.25526160 0.30621389
Offset 0.0 0.0 0.0
4.45 3.21 0.35 542 2.46 191 120
20090902_5
Gain 0.34408823 0.35610518 0.25526160 0.30621389
Offset 0.0 0.0 0.0
4.34 3.75 0.07 977 1.96 1.75 182
20091213 5
Gain 0.344088230 0.35610518 0.25526160 0.306213890
Offset 0.0 0.0 0.0
4.70 4.39 0.38 997 2.30 2.07 180
20100301_5
Gain 0.344088230 0.35610518 0.36098611 0.306213890
Offset 0.0 0.0 0.0 0.0
CIREETEE 4 Htds-41 LD



BRI G AR R GT SRS R R LT

. Control(Ground) Check(lmage) o
- L 2R
Ground X|Ground Y|Ground Z|2 =8P [Image X|Image Y & 8 P
Band 1 (485 nm) | Band 2 (560 nm) | Band 3 (660 nm) Band 4 (830 nm)
4.87 4.53 0.49 451 2.08 2.62 91
20100704 5
Gain 0.344088230 0.35610518 0.36098611 0.306213890
Offset 0.0 0.0 0.0
4.73 3.07 0.74 629 2.65 1.46 135
20101201 5
Gain 0.344088230 0.35610518 0.25526160 0.306213890
Offset 0.0 0.0 0.0
4.28 3.39 0.53 723 2.20 1.77 151
20110301 5
Gain 0.344088230 0.35610518 0.36098611 0.306213890
Offset 0.0 0.0 0.0
4.18 4.22 0.10 412 2.31 2.39 73
20110708 5
Gain 0.344088230 0.35610518 0.36098611 0.306213890
Offset 0.0 0.0 0.0
4.91 4.89 0.52 437 2.50 241 85
20130711 5
Gain 0.34408823 0.35610518 0.36098611 0.61253673
Offset 0.0 0.0 0.0 0.0
PR S Hr-42 FREEL S



FHERFYHBFRTE RS TR TR Y

. Control(Ground) Check(lmage) o
- L 2R
Ground X|Ground Y|Ground Z|2 =8P [Image X|Image Y & 8 P
Band 1 (485 nm) | Band 2 (560 nm) | Band 3 (660 nm) Band 4 (830 nm)
5.08 4.72 0.33 1030 2.62 2.33 196
20140225 5
Gain £ £ £ £
Offset 0.0 0.0 0.0 0.0
4.70 4.90 0.55 352 2.47 2.61 71
20140712 5
Gain 0.344088230 0.35610518 0.36098611 0.612536730
Offset 0.0 0.0 0.0 0.0
4.93 4.99 0.69 828 251 241 170
20141021 5
Gain 0.34408823 0.35610518 0.36098611 0.61253673
Offset 0.0 0.0 0.0 0.0
5.09 5.02 0.75 879 2.66 2.38 180
20141021 5
Gain 0.344088230 0.35610518 0.36098611 0.306213890
Offset 0.0 0.0 0.0 0.0
IR 4 Vité-43 *RFEL D



BRI G AR R GT SRS R R LT

Control(Ground) Check(lmage) o
- % EX AR 4
Ground X|Ground Y|Ground Z|2 =8P (Image X|Image Y B 8 P
Band 1 (485 nm) | Band 2 (560 nm) | Band 3 (660 nm) Band 4 (830 nm)
4.87 4.27 0.50 421 2.29 2.30 91
20050801_4
Gain 0.660558040 0.70671201 0.71909332 0.610574720
Offset 0.0 0.0 0.0
4.54 3.66 0.81 1081 241 1.70 213
20060201_4
Gain 0.467014040 0.49964580 0.50839829 0.431676720
Offset 0.0 0.0 0.0
4.46 4.05 0.48 396 1.95 2.02 95
20060729 _4
Gain 0.60521810 0.70664167 0.71906382 0.863372390
Offset 0.0 0.0 0.0
5.02 4.25 0.41 1513 2.36 1.74 314
20061126 4
Gain 0.467112030 0.49965486 0.35956168 0.431837530
Offset 0.0 0.0 0.0
4.68 4.49 0.28 1005 2.33 2.46 179
20070219 4
Gain 0.467112030 0.49965486 0.35956168 0.431837530
Offset 0.0 0.0 0.0 0.0
PR S Har-44 FREEL S



BRI G AR R GT SRS R R LT

. Control(Ground) Check(lmage) o
- L 2R
Ground X|Ground Y|Ground Z|2 =8P (Image X|Image Y B 8 P
Band 1 (485 nm) | Band 2 (560 nm) | Band 3 (660 nm) Band 4 (830 nm)
4.70 4.38 0.18 567 2.38 251 125
20070508 4
Gain 0.940802400 0.10032444 0.72136855 0.866109550
Offset 0.0 0.0 0.0
5.05 4.76 0.21 457 2.42 2.42 118
20070703 _4
Gain 0.470401170 0.50162220 0.36062080 0.216527400
Offset 0.0 0.0 0.0
4.82 8.72 0.89 420 2.48 2.21 86
20080622_4
Gain 0.665338520 0.70949829 0.51001048 0.612530290
Offset 0.0 0.0 0.0 0.0
4.17 3.53 0.85 906 2.13 2.18 169
20081115 4
Gain £S5 £S5 Ak £
Offset 0.0 0.0 0.0 0.0
4.21 3.50 0.45 977 2.02 2.05 175
20090203 _4
Gain 0.344088230 0.35610518 0.25526160 0.306213890
Offset 0.0 0.0 0.0 0.0
CIRE R Htd5-45 FR4ELE



FHERFYHBFRTE RS TR TR Y

. Control(Ground) Check(lmage) o
- L 2R
Ground X|Ground Y|Ground Z|2 =8P (Image X|Image Y B 8 P
Band 1 (485 nm) | Band 2 (560 nm) | Band 3 (660 nm) Band 4 (830 nm)
4.85 4.39 0.31 502 2.38 2.73 109
20090824 _4
Gain 0.344088230 0.35610518 0.25526160 0.306213890
Offset 0.0 0.0 0.0
471 4.13 0.26 943 2.25 1.86 192
20091023 4
Gain 0.486625940 0.50362104 0.36098611 0.433064070
Offset 0.0 0.0 0.0
20091212 4
Gain 0.344088230 0.35610518 0.25526160 0.306213890
Offset 0.0 0.0 0.0
5.08 4.81 0.20 877 2.53 2.55 191
20100306 _4
Gain 0.344088230 0.35610518 0.36098611 0.306213890
Offset 0.0 0.0 0.0
4.90 5.00 0.39 435 2.65 2.38 82
20100810_4
Gain 0.344088230 0.35610518 0.36098611 0.306213890
Offset 0.0 0.0 0.0 0.0
SRR 4 45— 46 FEAELE



BRI G AR R GT SRS R R LT

. Control(Ground) Check(lmage) o
- L 2R
Ground X|Ground Y|Ground Z|2 =8P (Image X|Image Y B 8 P
Band 1 (485 nm) | Band 2 (560 nm) | Band 3 (660 nm) Band 4 (830 nm)
4 4 4 4 4 4 4
20100911 _4
Gain 0.344088230 0.35610518 0.36098611 0.306213890
Offset 0.0 0.0 0.0
5.01 4.89 0.57 900 2.66 2.27 190
20101121 4
Gain 0.344088230 0.35610518 0.36098611 0.306213890
Offset 0.0 0.0 0.0
4.81 4.82 0.18 578 2.65 2.72 107
20110416 4
Gain 0.34408823 0.35610518 0.36098611 0.30621389
Offset 0.0 0.0 0.0
4.85 4.86 0.11 395 2.49 2.63 79
20110817 4
Gain 0.34408823 0.35610518 0.36098611 0.61253673
Offset 0.0 0.0 0.0
5.11 4.67 0.45 784 2.39 2.36 159
20111217 4
Gain 0.34408823 0.35610518 0.25526160 0.30621389
Offset 0.0 0.0 0.0 0.0
CIRE R ¥t d5-47 FR4ELE



BRI G AR R GT SRS R R LT

Control(Ground) Check(lmage) o
- % EX AR 4
Ground X|Ground Y|Ground Z|2 =8P (Image X|Image Y B 8 P
Band 1 (485 nm) | Band 2 (560 nm) | Band 3 (660 nm) Band 4 (830 nm)
4.55 3.37 0.39 617 2.55 1.73 130
20120103 4
Gain 0.344088230 0.35610518 0.25526160 0.306213890
Offset 0.0 0.0 0.0 0.0
4.68 4.65 0.18 261 2.36 2.43 59
20120707_4
Gain 0.344088230 0.35610518 0.36098611 0.612536730
Offset 0.0 0.0 0.0
4.52 3.23 0.34 686 241 1.64 134
20121021 4
Gain 0.344088230 0.35610518 0.36098611 0.306213890
Offset 0.0 0.0 0.0
3.96 3.57 0.31 719 2.01 2.07 118
20130115 4
Gain 0.344088230 0.35610518 0.25526160 0.306213890
Offset 0.0 0.0 0.0
4.67 4.39 0.15 625 251 1.96 115
20130316_4
Gain 0.344088230 0.35610518 0.36098611 0.306213890
Offset 0.0 0.0 0.0 0.0
CIRE R ¥t d5-48 FR4ELE



BRI G AR R GT SRS R R LT

. Control(Ground) Check(lmage) o
- L 2R
Ground X|Ground Y|Ground Z|2 =8P (Image X|Image Y B 8 P
Band 1 (485 nm) | Band 2 (560 nm) | Band 3 (660 nm) Band 4 (830 nm)

4.48 4.75 0.23 382 2.45 2.63 82

20130827_4
Gain 0.344088230 0.35610518 0.36098611 0.612536730
Offset 0.0 0.0 0.0
4.68 4.87 0.15 801 2.52 2.13 163

20131123 4
Gain 0.344088230 0.35610518 0.36098611 0.0306213890
Offset 0.0 0.0 0.0
4.80 4.26 0.24 839 2.70 1.83 178

20140117 4
Gain 0.344088230 0.35610518 0.25526160 0.306213890
Offset 0.0 0.0 0.0 0.0
4.70 4.55 0.18 617 2.31 2.10 114

20140317 4
Gain 0.344088230 0.35610518 0.36098611 0.306213890
Offset 0.0 0.0 0.0
4.99 4.81 0.18 950 2.47 1.92 209

20141123 4
Gain 0.34408823 0.35610518 0.36098611 0.61253673
Offset 0.0 0.0 0.0 0.0

R 4549 BRI



BRI G AR R GT SRS R R LT

. Control(Ground) Check(lmage) o
- L 2R
Ground X|Ground Y|Ground Z|2 =8P (Image X|Image Y B 8 P
Band 1 (485 nm) | Band 2 (560 nm) | Band 3 (660 nm) Band 4 (830 nm)
4.55 4.72 0.06 815 2.63 2.23 167
20150115 4
Gain 0.34408823 0.35610518 0.25526160 0.30621389
Offset 0.0 0.0 0.0
4.90 4.11 0.36 634 2.33 211 134
20150320_4
Gain 0.344088230 0.35610518 0.36098611 0.306213890
Offset 0.0 0.0 0.0
4.81 4.73 0.76 324 2.38 2.50 61
20150609 _4
Gain 0.486625940 0.50362104 0.51052326 0.612536730
Offset 0.0 0.0 0.0 0.0
4.69 4.50 0.39 882 2.49 2.38 173
20151107 4
Gain 0.486625940 0.35610518 0.36098611 0.612536730
Offset 0.0 0.0 0.0
4.84 4.01 0.19 731 2.55 1.96 154
20160107_4
Gain 0.344088230 0.35610518 0.25526160 0.306213890
Offset 0.0 0.0 0.0 0.0
R 50 BRI



ErERP G HB R R TR E TR 2]

. Control(Ground) Check(lmage) o
- L 2R
Ground X|Ground Y|Ground Z|2 =8P (Image X|Image Y B 8 P
Band 1 (485 nm) | Band 2 (560 nm) | Band 3 (660 nm) Band 4 (830 nm)

4.41 4.56 0.72 474 211 2.05 81

20160407_4
Gain 0.344088230 0.35610518 0.36098611 0.306213890
Offset 0.0 0.0 0.0 0.0

B A8 Wa-51 S EFEL D



FHERFYHBFRTE RS TR TR Y

. Control(Ground) Check(lmage) o
- L 2R
Ground X|Ground Y|Ground Z|2k =8P [Image X|Image Y & =8 P
Band 1 (485 nm) | Band 2 (560 nm) | Band 3 (660 nm) Band 4 (830 nm)
4.49 2.41 0.24 871 2.28 0.73 162
20111217 4
Gain 0.344088230 0.35610518 0.25526160 0.306213890
Offset 0.0 0.0 0.0
4.53 2.72 0.44 959 2.42 1.32 178
20120328 4
Gain 0.344088230 0.35610518 0.36098611 0.306213890
Offset 0.0 0.0 0.0 0.0
4.52 2.59 0.33 1004 251 0.98 202
20121108 4
Gain 0.344088230 0.35610518 0.36098611 0.306213890
Offset 0.0 0.0 0.0
4,71 4,70 0.69 131 2.77 3.18 35
20090721 5
Gain 0.344088230 0.35610518 0.25526160 0.306213890
Offset 0.0 0.0 0.0
4.28 3.66 0.36 229 2.58 1.85 43
20090902_5
Gain 0.344088230 0.35610518 0.25526160 0.306213890
Offset 0.0 0.0 0.0 0.0
SRR 4 452 SRS



ErSRP TR R AT YRR

Control(Ground) Check(lmage) o
- % EX AR 4
Ground X|Ground Y|Ground Z|2k =8P [Image X|Image Y & =8 P
Band 1 (485 nm) | Band 2 (560 nm) | Band 3 (660 nm) Band 4 (830 nm)
4.37 3.52 0.22 224 2.14 1.84 49
20091215 5
Gain 0.344088230 0.35610518 0.25526160 0.306213890
Offset 0.0 0.0 0.0
4.42 3.75 0.32 234 2.14 2.13 43
20100111 5
Gain 0.344088230 0.35610518 0.25526160 0.306213890
Offset 0.0 0.0 0.0
4.38 3.40 0.05 148 2.48 1.65 38
20100410 5
Gain 0.344088230 0.35610518 0.36098611 0.306213890
Offset 0.0 0.0 0.0
4.42 3.99 0.70 83 2.58 2.18 21
20101118 5
Gain 0.344088230 0.35610518 0.36098611 0.306213890
Offset 0.0 0.0 0.0
4.46 4.11 0.66 83 2.46 3.03 16
20110227 5
Gain 0.344088230 0.35610518 0.36098611 0.306213890
Offset 0.0 0.0 0.0 0.0
IS 4 Yié-53 IR 1



ErSRP TR R AT YRR

Control(Ground) Check(lmage) o
- % EX AR 4
Ground X|Ground Y|Ground Z|2k =8P [Image X|Image Y & =8 P
Band 1 (485 nm) | Band 2 (560 nm) | Band 3 (660 nm) Band 4 (830 nm)
4.62 3.56 0.31 136 2.27 2.67 28
20110613 5
Gain 0.344088230 0.35610518 0.36098611 0.306213890
Offset 0.0 0.0 0.0
4.53 4.46 0.05 32 2.18 1.30 7
20110926 _5
Gain 0.344088230 0.35610518 0.36098611 0.612536730
Offset 0.0 0.0 0.0
4.59 3.36 0.04 251 2.42 1.60 73
20111027 5
Gain 0.344088230 0.35610518 0.36098611 0.306213890
Offset 0.0 0.0 0.0
4.95 3.58 0.13 168 2.24 1.71 47
20111218 5
Gain 0.344088230 0.35610518 0.25526160 0.306213890
Offset 0.0 0.0 0.0
4.97 3.68 0.08 138 2.32 2.00 27
20120326_5
Gain 0.344088230 0.35610518 0.36098611 0.306213890
Offset 0.0 0.0 0.0 0.0
IS 4 Vitd-54 IR 1



ErSRP TR R AT YRR

. Control(Ground) Check(lmage) o
- L 2R
Ground X|Ground Y|Ground Z|2k =8P [Image X|Image Y & =8 P
Band 1 (485 nm) | Band 2 (560 nm) | Band 3 (660 nm) Band 4 (830 nm)
4.64 3.68 0.10 133 2.12 1.88 27
20120702_5
Gain 0.344088230 0.35610518 0.36098611 0.612536730
Offset 0.0 0.0 0.0
477 4.06 0.39 201 2.48 1.90 47
20121022 5
Gain 0.344088230 0.35610518 0.36098611 0.306213890
Offset 0.0 0.0 0.0
4.32 4.32 0.11 26 2.12 3.08 9
20130119 5
Gain 0.344088230 0.35610518 0.25526160 0.306213890
Offset 0.0 0.0 0.0
4.27 4.56 0.35 178 2.00 2.00 30
20130308 5
Gain 0.344088230 0.35610518 0.36098611 0.306213890
Offset 0.0 0.0 0.0
4,73 3.96 0.42 114 3.42 2.53 20
20130810_5
Gain 0.344088230 0.35610518 0.36098611 0.612536730
Offset 0.0 0.0 0.0 0.0
IS 4 ViS55 IR 1



ErSRP TR R AT YRR

. Control(Ground) Check(lmage) o
- L 2R
Ground X|Ground Y|Ground Z|2k =8P [Image X|Image Y & =8 P
Band 1 (485 nm) | Band 2 (560 nm) | Band 3 (660 nm) Band 4 (830 nm)
4.12 3.60 0.36 160 2.34 2.26 31
20131202_5
Gain 0.344088230 0.35610518 0.25526160 0.306213890
Offset 0.0 0.0 0.0
3.62 3.66 0.15 18 4.21 3.61 4
20140225 5
Gain 0.344088230 0.35610518 0.36098611 0.306213890
Offset 0.0 0.0 0.0
4.57 4.56 0.51 104 251 2.20 29
20140712 5
Gain 0.344088230 0.35610518 0.36098611 0.612536730
Offset 0.0 0.0 0.0
4.67 4.46 0.57 94 2.16 2.83 20
20140713 5
Gain 0.344088230 0.35610518 0.36098611 0.612536730
Offset 0.0 0.0 0.0
4.97 4.73 0.38 193 2.32 2.45 35
20150124 5
Gain 0.344088230 0.35610518 0.25526160 0.306213890
Offset 0.0 0.0 0.0 0.0
IS 4 V4556 IR 1
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Control(Ground) Check(lmage) o
- % EX AR 4
Ground X|Ground Y|Ground Z|2k =8P [Image X|Image Y & =8 P
Band 1 (485 nm) | Band 2 (560 nm) | Band 3 (660 nm) Band 4 (830 nm)
5.04 4.76 0.39 191 2.45 2.49 42
20150318 5
Gain 0.344088230 0.35610518 0.36098611 0.306213890
Offset 0.0 0.0 0.0
4.61 477 0.09 134 2.86 2.69 30
20150619 5
Gain 0.486625940 0.50362104 0.51052326 0.612536730
Offset 0.0 0.0 0.0
4.61 3.91 0.36 147 2.38 2.09 37
20150913 5
Gain 0.486625940 0.50362104 0.51052326 0.612536730
Offset 0.0 0.0 0.0 0.0
3.80 4.62 0.26 27 5.26 5.07 9
20151122 5
Gain 0.486625940 0.35610518 0.36098611 0.612536730
Offset 0.0 0.0 0.0
4.68 4.13 0.67 99 2.02 2.73 22
20160328 _5
Gain 0.344088230 0.35610518 0.36098611 0.306213890
Offset 0.0 0.0 0.0 0.0
IS 4 Vidd-57 IR 1
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Control(Ground) Check(lmage) o
- % EX AR 4
Ground X|Ground Y|Ground Z|2k =8P [Image X|Image Y & =8 P
Band 1 (485 nm) | Band 2 (560 nm) | Band 3 (660 nm) Band 4 (830 nm)
5.23 3.69 0.79 24 3.13 1.76 7
20160507_5
Gain 0.486625940 0.50362104 0.51052326 0.612536730
Offset 0.0 0.0 0.0 0.0

Control(Ground) Check(Image) o
-t EXACE 4
Ground X|Ground Y|Ground Z| 8= %P [Image X|Image Y| &k =8 P
Band 1 (485 nm) | Band 2 (560 nm) | Band 3 (660 nm) Band 4 (830 nm)
4.90 2.86 0.37 1090 2.42 1.20 210
20120201 3
Gain 0.344088230 0.35610518 0.36098611 0.306213890
Offset 0.0 0.0 0.0
4.82 4.02 0.37 985 2.37 1.45 193
20120514 3
Gain 0.344088230 0.35610518 0.36098611 0.306213890
Offset 0.0 0.0 0.0
4.84 3.31 0.36 1116 2.49 1.34 243
20121023 3
Gain 0.344088230 0.35610518 0.36098611 0.306213890
Offset 0.0 0.0 0.0 0.0
REIEEIEE: 4 458 FR4ELE
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. Control(Ground) Check(lmage) o
- L 2R
Ground X|Ground Y|Ground Z|2 =8P (Image X|Image Y B 8 P
Band 1 (485 nm) | Band 2 (560 nm) | Band 3 (660 nm) Band 4 (830 nm)
4.75 3.12 0.23 1035 2.42 157 198
20121217 3
Gain 0.344088230 0.35610518 0.25526160 0.306213890
Offset 0.0 0.0 0.0
4.09 2.85 2.03 1017 1.99 1.20 203
20130317_3
Gain 0.344088230 0.35610518 0.36098611 0.306213890
Offset 0.0 0.0 0.0 0.0
4.34 3.70 0.47 1054 2.29 1.59 209
20090203 4
Gain 0.344088230 0.35610518 0.25526160 0.306213890
Offset 0.0 0.0 0.0
4,73 4.61 0.44 389 2.21 2.39 90
20090817 _4
Gain 0.344088230 0.35610518 0.25526160 0.306213890
Offset 0.0 0.0 0.0
4.58 4.14 0.27 191 2.28 1.74 35
20090824 _4
Gain 0.344088230 0.35610518 0.25526160 0.306213890
Offset 0.0 0.0 0.0 0.0
R "iH4r-59 BRI
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. Control(Ground) Check(lmage) o
- L 2R
Ground X|Ground Y|Ground Z|2 =8P (Image X|Image Y B 8 P
Band 1 (485 nm) | Band 2 (560 nm) | Band 3 (660 nm) Band 4 (830 nm)
4.23 3.53 0.03 709 2.28 2.01 144
20091105 4
Gain 0.486625940 0.50362104 0.36098611 0.433064070
Offset 0.0 0.0 0.0
4.68 4.16 0.17 721 2.20 1.65 142
20100223 4
Gain 0.344088230 0.35610518 0.25526160 0.306213890
Offset 0.0 0.0 0.0
4.18 3.52 0.18 652 2.17 1.88 135
20100306_4
Gain 0.344088230 0.35610518 0.36098611 0.306213890
Offset 0.0 0.0 0.0
4.26 4.92 0.49 384 2.07 2.46 86
20100409 4
Gain 0.344088230 0.35610518 0.36098611 0.306213890
Offset 0.0 0.0 0.0
4,76 3.61 0.18 542 2.33 1.64 107
20100923 4
Gain 0.344088230 0.35610518 0.36098611 0.306213890
Offset 0.0 0.0 0.0 0.0
R HiH4r-60 BRI
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Control(Ground) Check(lmage) o
- % EX AR 4
Ground X|Ground Y|Ground Z|2 =8P (Image X|Image Y B 8 P
Band 1 (485 nm) | Band 2 (560 nm) | Band 3 (660 nm) Band 4 (830 nm)
4.13 3.87 0.45 607 2.27 1.67 131
20101121 4
Gain 0.344088230 0.35610518 0.36098611 0.306213890
Offset 0.0 0.0 0.0
4.82 3.93 0.13 373 2.66 1.95 85
20110416 _4
Gain 0.344088230 0.35610518 0.36098611 0.306213890
Offset 0.0 0.0 0.0
4.88 3.05 0.38 539 2.46 1.38 99
20120103 4
Gain 0.344088230 0.35610518 0.25526160 0.306213890
Offset 0.0 0.0 0.0
4.30 2.97 0.33 519 2.19 1.68 94
20121017 4
Gain 0.344088230 0.35610518 0.36098611 0.306213890
Offset 0.0 0.0 0.0
4,73 3.04 0.30 529 2.49 1.40 104
20121221 4
Gain 0.344088230 0.35610518 0.25526160 0.306213890
Offset 0.0 0.0 0.0 0.0
R H4-61 BRI
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Control(Ground) Check(lmage) o
- % EX AR 4
Ground X|Ground Y|Ground Z|2 =8P (Image X|Image Y B 8 P
Band 1 (485 nm) | Band 2 (560 nm) | Band 3 (660 nm) Band 4 (830 nm)
4.67 3.56 0.17 549 2.36 1.68 96
20130217_4
Gain 0.344088230 0.35610518 0.36098611 0.306213890
Offset 0.0 0.0 0.0
4.83 4.36 0.35 187 2.54 2.13 50
20130705_4
Gain 0.344088230 0.35610518 0.36098611 0.612536730
Offset 0.0 0.0 0.0
4.68 3.19 0.14 557 2.35 1.88 105
20131030_4
Gain 0.344088230 0.35610518 0.36098611 0.306213890
Offset 0.0 0.0 0.0
4.62 3.22 0.33 459 2.68 144 97
20140101 4
Gain 0.344088230 0.35610518 0.25526160 0.306213890
Offset 0.0 0.0 0.0
4.56 3.84 0.37 517 2.70 2.01 92
20140222 _4
Gain 0.344088230 0.35610518 0.36098611 0.306213890
Offset 0.0 0.0 0.0 0.0
IS 4 Vité-62 IR 1
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. Control(Ground) Check(lmage) o
- L 2R
Ground X|Ground Y|Ground Z|2 =8P (Image X|Image Y B 8 P
Band 1 (485 nm) | Band 2 (560 nm) | Band 3 (660 nm) Band 4 (830 nm)
4.57 4.84 0.15 597 241 2.56 108
20141123 4
Gain 0.344088230 0.35610518 0.36098611 0.612536730
Offset 0.0 0.0 0.0
4.81 2.96 0.21 530 2.70 1.59 107
20150125 4
Gain 0.34408823 0.35610518 0.25526160 0.30621389
Offset 0.0 0.0 0.0
4.38 4.20 0.12 260 2.26 2.42 62
20150609 _4
Gain 0.486625940 0.50362104 0.51052326 0.612536730
Offset 0.0 0.0 0.0
4.89 4.80 0.41 520 2.42 2.30 100
20151219 4
Gain 0.486625940 0.35610518 0.36098611 0.306213890
Offset 0.0 0.0 0.0 0.0
4.84 3.57 0.56 223 2.31 1.80 43
20160407_4
Gain 0.344088230 0.35610518 0.36098611 0.306213890
Offset 0.0 0.0 0.0 0.0
R " 4r-63 BRI
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. Control(Ground) Check(lmage) o
- L 2R
Ground X|Ground Y|Ground Z|2 =8P (Image X|Image Y B 8 P
Band 1 (485 nm) | Band 2 (560 nm) | Band 3 (660 nm) Band 4 (830 nm)
4.61 3.44 0.6 1629 2.1 1.78 299
20090412_3
Gain 0.68829799 0.7123369 0.51052326 0.61253673
Offset 0.0 0.0 0.0 0.0
4.65 3.18 0.35 1695 2.37 2.04 310
20091031_3
Gain 0.48662594 0.50362104 0.36098611 0.43306407
Offset 0.0 0.0 0.0
4.6 3.09 0.34 1692 2.39 1.22 332
20100131 3
Gain 0.34408823 0.35610518 0.2552616 0.30621389
Offset 0.0 0.0 0.0 0.0
4.83 4.06 0.45 1546 2.33 2.39 305
20100521 3
Gain 0.34408823 0.35610518 0.36098611 0.30621389
Offset 0.0 0.0 0.0 0.0
4.88 3.35 0.05 1573 2.64 131 297
20100921 _3
Gain 0.34408823 0.35610518 0.36098611 0.30621389
Offset 0.0 0.0 0.0 0.0
REIEEIEE: 4 ¥ 464 FR4ELE
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. Control(Ground) Check(lmage) o
- L 2R
Ground X|Ground Y|Ground Z|2 =8P (Image X|Image Y B 8 P
Band 1 (485 nm) | Band 2 (560 nm) | Band 3 (660 nm) Band 4 (830 nm)

4.65 4.61 0.54 1631 2.6 1.6 302

20110205 _3
Gain 0.34408823 0.35610518 0.2552616 0.30621389
Offset 0.0 0.0 0.0 0.0
4.81 3.41 0.24 1193 2.44 1.49 251

20110609_3
Gain 0.34408823 0.35610518 0.36098611 0.30621389
Offset 0.0 0.0 0.0
4.48 3.64 0.37 1354 2.14 1.9 263

20111130 _3
Gain 0.34408823 0.35610518 0.36098611 0.30621389
Offset 0.0 0.0 0.0 0.0
4.97 3.58 0.41 1111 2.5 14 215

20120201 3
Gain 0.34408823 0.35610518 0.36098611 0.30621389
Offset 0.0 0.0 0.0 0.0
4.97 4.47 0.41 1236 2.34 211 244

20120514 3
Gain 0.34408823 0.35610518 0.36098611 0.30621389
Offset 0.0 0.0 0.0 0.0

SRR | 4565 FREL
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. Control(Ground) Check(lmage) o
- L 2R
Ground X|Ground Y|Ground Z|2 =8P (Image X|Image Y B 8 P
Band 1 (485 nm) | Band 2 (560 nm) | Band 3 (660 nm) Band 4 (830 nm)
4.88 3.92 0.4 1364 2.73 2.26 285
20121025 3
Gain 0.34408823 0.35610518 0.36098611 0.30621389
Offset 0.0 0.0 0.0 0.0
4.85 3.66 0.37 1218 2.74 1.73 235
20130116_3
Gain 0.34408823 0.35610518 0.2552616 0.30621389
Offset 0.0 0.0 0.0
4.8 2.98 0.05 1355 2.43 1.68 261
20130317_3
Gain 0.34408823 0.35610518 0.36098611 0.30621389
Offset 0.0 0.0 0.0 0.0
4.69 3.89 0.45 1320 2.44 2.32 277
20130919 3
Gain 0.34408823 0.35610518 0.36098611 0.61253673
Offset 0.0 0.0 0.0 0.0
4.84 3.37 0.28 1240 2.45 1.63 253
20131231 3
Gain 0.34408823 0.35610518 0.2552616 0.30621389
Offset 0.0 0.0 0.0 0.0
SRR 4 4566 SRS
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. Control(Ground) Check(lmage) o
- L 2R
Ground X|Ground Y|Ground Z|2 =8P (Image X|Image Y B 8 P
Band 1 (485 nm) | Band 2 (560 nm) | Band 3 (660 nm) Band 4 (830 nm)
4.85 3.09 0.06 1412 2.5 1.28 267
20140223 3
Gain 0.34408823 0.35610518 0.36098611 0.30621389
Offset 0.0 0.0 0.0 0.0
4.65 3.15 0.22 1009 2.38 1.56 198
20140815_3
Gain 0.48662594 0.35610518 0.36098611 0.61253673
Offset 0.0 0.0 0.0 0.0
4.86 3.55 0.11 1271 2.43 1.96 249 4
20141122 3
Gain 0.48662594 0.35610518 0.36098611 0.61253673
Offset 0.0 0.0 0.0 0.0
4,77 3.75 0.17 1241 2.38 1.88 225
20150111 3
Gain 0.34408823 0.35610518 0.2552616 0.30621389
Offset 0.0 0.0 0.0 0.0
4.5 3.68 0.43 1130 2.18 1.73 235
20150514 3
Gain 0.48662594 0.50362104 0.51052326 0.61253673
Offset 0.0 0.0 0.0 0.0
AR < 67 FEAFLE
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. Control(Ground) Check(lmage) o
- L 2R
Ground X|Ground Y|Ground Z|2 =8P (Image X|Image Y B 8 P
Band 1 (485 nm) | Band 2 (560 nm) | Band 3 (660 nm) Band 4 (830 nm)
4.68 4.52 0.19 958 2.36 2.15 209
20151028 3
Gain 0.48662594 0.50362104 0.51052326 0.61253673
Offset 0.0 0.0 0.0 0.0
4.89 3.86 0.11 1198 2.52 191 237
20160126 _3
Gain 0.34408823 0.35610518 0.2552616 0.30621389
Offset 0.0 0.0 0.0
4.85 4.56 0.56 345 1.9 2.37 62
20160420_3
Gain 0.34408823 0.35610518 0.36098611 0.30621389
Offset 0.0 0.0 0.0 0.0
4.58 3.47 0.22 932 2.31 1.84 164
20091023 4
Gain 0.48662594 0.50362104 0.36098611 0.43306407
Offset 0.0 0.0 0.0 0.0
4,71 3.72 0.35 822 2.5 1.92 174
20100129 4
Gain 0.34408823 0.35610518 0.2552616 0.30621389
Offset 0.0 0.0 0.0 0.0
REREIE Fit45-68 FEFLY
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. Control(Ground) Check(lmage) o
- L 2R
Ground X|Ground Y|Ground Z|2 =8P (Image X|Image Y B 8 P
Band 1 (485 nm) | Band 2 (560 nm) | Band 3 (660 nm) Band 4 (830 nm)

4.93 4.13 0.17 570 231 2.33 116

20100911 _4
Gain 0.34408823 0.35610518 0.36098611 0.30621389
Offset 0.0 0.0 0.0 0.0
4.73 4.40 0.23 230 2.40 2.09 46

20120705_4
Gain 0.344088230 0.35610518 0.36098611 0.612536730
Offset 0.0 0.0 0.0 0.0
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