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Hanoi (Source: GSO, 2011)
= Area: 3,329 Km?
= Population: 6,6996 M

Legend Area study:
——-——— District boundaries o Al’ea 481 Km2
P i - Population: 3,0526M
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The change in the number of lakes in Hanoi 2010-2015
(From Hanoi Lake Report 2015)
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2. Modified NDWI (MNDWI)
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Data set

« Landsat 5: 2008-2011
« Landsat 8: 2013-2017
« Sentinel-2;: 2015-2017

Landsat 5: 7/8/2008; 5/11/2009;
8/11/2010; 24/9/2011

Landsat 8: 7/12/2013; 18/1/2014;
11/7/2015; 1/6/2016; 4/7/2017

Boia, o SN i NS e TR Sentinel-2
Sentinel-2: 22/10/2015; 6/10/2016; S 9 60ctober 2016
31/10/2017 | FERY
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Results
Sharpening

Results of different methods of sharpening SWIR band sentinel-2 image from 20m resolution to 10m, (a)
SWIR band with a resolution of 20m; (b) GS method (Gram-Schmidt); (c¢) IHS method; (d) method of
using NDWII; (e) PCA method
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Results before and after sharpening Landsat § images from 30m resolution to
13m (a) (a"): band 3 (green) before and after sharpening; (b) (b ") band 6 (SWIE) before and
after sharpe:]jngi
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MNDWTI water index image with adjusted thresholds. The sub-
image in the right-up shows the grey histogram of the image and the
red line indicates the obtained threshold in the period of 2008-2017

Image index and threshold segment

- Landsat pixels are calssified to
water with value > 0.12;

- Sentinel-2 pixels are classidied
to water with value > 0.4
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Mapping of Water Bodies

| Hien 2008 .------ mn

S z
| ham 2091

Extracting water from MNDWI index image (sentinel-2 image) with pixel
value threshold > 0.4

[

Map of surface water extraction from the MNDWI index image for the
period of 2008-2017
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Correlation coefficient
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Correlation coefficient beween satellite images and Hanoi water body reported in 2015
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Change of water surface

RapidEye images, resolution of 5 X
5 m (left), MNDWI index images
(right): new lake (red); lost lake
(green, yellow)

Image of Bac Tu Liem district area
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Change in surface water
body of VINHOMES
RIVERSIDE urban area
in Long Bien district in
the period of 2010-2017

Natural color composite images (left), MNDWI index images (right)
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Influence the shadow of the house, the plant element...

Natural color composite images (above) and MNDWI mdex
images (below): Vegetation covers the lake surface in 2015
so using the MNDWI index image does not extract lake
surface water. Observing natural images and MNDW!I index
images of 3 years of 2014, 2015, 2016, we can extract the
surface water of that lake.

RapidEye image resolution of 5 m (above),
MNDWI index image (below): using RapidEye

image to exclude house shadow ‘1’
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Conclusion

« To use, optimize the spectrum bands with better resolution of Sentinel-2 and Landsat images to
sharpen the resolution for SWIR bands, and thereby calculating and extracting the water body
more accurately

« The optimal thresholds for the study area were estimated and the results were also compared
with the data reported in the 2015 Hanoi Lake. We found a good correlation between them.

« This threshold has only been tested with the study area, not consulted and tested with other
areas.

«  Proposing and using a number of methods to eliminate mistaken objects with water in urban
areas based on the shape, size, position of the object, tracking data series, referring to other
data ...

« However, the urban surface water body is usually small so this study only assesses whether or
not. Detailed assessment of changes in the area of urban surface water bodies requires higher
resolution images
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Thank you for
your attention!
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