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Estimation of Areal Change in Hwa—-ong Tidal Flat due to Sea
Dike Construction Project using Multi-temporal
Landsat TM Images
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Abstract

The purpose of this study is to suggest a simple estimation method of tidal flat areas using multi-
temporal Landsat TM images due to the progress of sea dike construction for tidal land reclamation.
As a case study, Hwa-ong project in which dike construction was started in 1991 and ended in 2002
was selected. Three pairs[4 images before and early stage of project (Feb. 8, May 31, Oct. 22 of 1991,
Sept. 22 of 1992), 3 images in the middle of project (Feb. 22, April 10 of 1996, June 16 of 1997), and
3 images at the end of project (Jan. 16, May 7 of 2000, June 22 of 1999)] were designed and analysed
using the observed tide levels at the time of acquiring Landsat images. Linear logarithmic regression
equations were made from the relationships between tide level and tidal flat areas for each selected
period, respectively. Based on 5 m of tide level, tidal flat areas inside and outside the dike have been
increased to 332.4 ha and 89.3 ha during 10 years, respectively.
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Table 1. Tidal levels at the time of acquiring Landsat TM images

Sea dike Tide Level (cm Landsat TM Sea dike
construction Time L. W./H. W. | Acquired Time | Tide Level (cn) | 'engthlkn)
1991/02/09 | 04:00/11:00 216/604 10:37 597
1991/05/31 | 07:00/14:00 190/834 10:33 430 0.0
Before ™991/10/22 | 10:00/17:00 54/819 10:34 a8 '
1992/09/22 | 06:50/13:00 320/630 10:32 535
1996/02/22 | 07:00/13:00 2/844 10:36 375
Mid | 1996/04/10 | 09:00/16:00 176/775 10:35 710 44
1997/06/16 | 07:00/13:00 2741666 10:35 535
1999/06/22 | 06:00/13:00 117/690 10:29 550
After | 2000/01/16 | 05:00/12:00 208/663 1035 628 8.3
2000/05/07 | 07:00/14:00 103/908 10:32 455

* L.W: Low Water Level, H.W: High Water Level

{c) 2000/05/07

Fig. 3. Landsat TM Band 4 images
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Table 2. Estimation of tidal flat area change by sea dike construction

Increased Tidal flat Area(ha)

Mudflat

(ha) Total

Year

Yearly mean

Inside dike

Qutside dike

Inside dike

QOutside dike

Watershed
area
(ha)

0.0 0.0

1992/09/22 | 3,487.5

0.0

0.0

62.0

179.9

1997/06/16 | 3,667.4

35.9

12.4

23,4488
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Table 3. Tidal flat area change by sea dike construction using Landsat TM Multi-Images
under 5 m tidal level

increased tidal flat area (ha) Watershed
Year M%l%f)lat Total Yearly mean Area
Inside dike | Outside dike Inside dike | Outside dike (ho)
1991 3,692.3 - - - _
1996 3,837.9 145.6 46.5 29.1 9.3
2000 4170.3 186.8 42.8 497 10.7 234488
Total (Average) 332.4 89.3 (36.9) (9.9
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