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A Study on Classification of Halophytes-based Blue Carbon Cover and Estimation of
Carbon Respiration Using Satellite Imagery

- Targeting the Gwangseok-gil Area in Muan-gun, Jeollanam-do -

ooo” ooo” ooo™
Park, Jae-Chan Nam, Jinvo Kim, Jae-Uk
Abstract

This study aims to estimate the cover classification and carbon respiration of halophytes based on the issues of utilising blue carbon
in recent context of climate change. To address the aims, the study classified halophytes(7riglochin maritimum L and Phragmites
australis), Intertidal(non-vegetated tidal flats) and Supratidal(sandy tidal flats) to measure carbon respiration and classify cover. The
results are revealed that first, the carbon respiration in vegetated areas was less than that in non-vegetated areas. Second, the cover
classification could be divided into halophyte communities(7riglochin maritimum L, Phragmites australis), Intertidal and Supratidal
by NDWI(Moisture Index, Normalized Difference Water Index) Third, the total carbon respiration of blue carbon was calculated
to be —0.0121 Ton km® hr' with halophyte communities at —0.0011 Ton km?® hr', Intertidal respiration at —0.0113 Ton km? hr’!
and Supratidal respiration at 0.0003 Ton km® hr”'. As this challenge is a fundamental study that calculates the quantitative net carbon
storage based on the blue carbon-based marine ecosystem, contributing to firstly, measuring the carbon respiration of cordgrass
communities, reed communities, and non-vegetated tidal flats, which are potential blue carbon candidates in the study area, to establish
representative values for carbon respiration, secondly, verifying the reliability of cover classification of native halophytes extracted
through image classification technology, and thirdly, challenging to create a thematic map of carbon respiration, calculating the
area and carbon respiration for each classification category.
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Table 1. Specification of EGM-5(Portable CO, Gas Analyzer), SRC-2

Instrument Specification

= High precision, compact, non-dispersive infrared gas analyzer

= Accuracy:<1% over calibrated Co® range
= Co’ ranges up to 100000ppm(10%)
® SRC-2 Soil Respiration Chamber
:150 mm(Height) * 100 mm(Diameter), 1147ml, 78Cm?
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Table 2. Specification of Stevens Hydra Probe II

Instrument Specification
. ® Soil Moisture Range
E. : 0~100%(dry to fully saturated)Accuracy:<1% over calibrated

Pr

CO; range

|

’ ® Soil Temperature Range
: -10~+550
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Table 3. Key Characteristics, Sentinel-2

Instrument Specification

= Multi-spectral data with 13 bands in the visible, near infrared,
and short wave infrared part of the spectrum

Systematic global coverage of land surfaces from 56° S to
84° N, coastal waters, and all of the Mediterranean Sea

m Revisiting every 10 days under the same viewing angles.

At high latitudes, Sentinel-2 swath overlap and some regions

will be observed twice or more every 10 days, but with
different viewing angles.

® Spatial resolution of 10 m, 20 m and 60 m

= 290 km field of view

Source: https://en.wikipedia.org/wiki/Sentinel-2#Overview

Table 4. Specification of Sentinel-2

Sentinel-2A" Spatial
Bands _

Central wavelength Bandwidth resolution
Band 2 4924 66 10
Band 3 559.8 36 10
Band 4 664.6 31 10
Band 8 832.8 106 10
Band 11 1,613.7 91 20

Note: units *: mm, **: m / Band 2 — Blue, Band 3 — Green, Band 4 Red,
Band 8 - NIR, Band 11 - SWIR

o oo oo
Sentinel-2 000 10m OO0 0000 O0O0O0O O OO 0O0OOO
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(S2A_MSIL2A 20230909)

Pre-processing :
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Image Analysis
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Land Cover Classification

Fig. 4. Classification Methods

(5) 00 00O OO0 0O 000 00

ooo oooob 0000 ooo ob bbobo oodg
000 o000 000 oo ggeo,, oo oo, bbb oo,
od oooO)yo obobb, o0 bbb oooo oooo
<Fig. 5>0 OO O0OOO O0O00O000.

28) Wu et al., A Classification of Tidal FlatWetland Vegetation Combining
Phenological Features with Google Earth Engine, Remote sensing, 13(3),
2021, pp.443.

29) https://custom-scripts.sentinel-hub.com/custom-scripts/sentinel-2/ndvi

30) https://custom-scripts.sentinel-hub.com/custom-scripts/sentinel-2/msi

31) https://custom-scripts.sentinel-hub.com/custom-scripts/sentinel-2/ndwi/

00000000000 020 30 009%0 20240 80 5



Land Cover Classification

DN(Digital Numbering)

Verification

Thematic Map, Estimation of CO2

Fig. 5. The Process of Thematic Map of Carbon Respiration
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Table 5. M5(SRC mode process 20,25 or 60,65)
Triglochin maritimum L. - carbon respiration

Mtypee | Plot No. | SRL Rate | Pressure Tsoil Tair Msoil
Tag value | (g m® hr')| milibars C C % of Vol
M5 4 -0.044 1029.5 1.7 2.3 68.6
M5 4 -0.034 1029.6 1.8 2.3 68.4
Mean -0.039 1029.5 1.8 2.3 68.5

Table 6. M5(SRC mode process 20,25 or 60,65)
Phragmites australis - carbon respiration

Mtypee | Plot No. | SRL Rate | Pressure Tsoil Tair Msoil
Tag value | (g m® hr')| milibars C C % of Vol
M5 6 -0.046 1029.6 1.8 23 68.4
M5 6 -0.051 1029.6 1.8 23 68.4
Mean -0.048 1029.6 1.8 2.3 68.4

000 00 0000 0039 ¢gm* !, 000 OO0 0000
-0.048 g’ hr'0 000000, 000 (Pressure)d OO 1029,5~6,
OO000(TsoilO OO 1.8, Taird 00O 2.3, 0000 (Msoil)O
00 684~50 O00O00O.00 000 000 00 OO0 00
000 00 00000, 0000(Tseild 0000 Msoil)O
000 0000 00 0000.0000 0000(Taind O
000 000 000 0DO00.0000@0,00)00 00
000 D000 000 00 000 0000 —0.044 g m® hr'!
0 ooooao.
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-0.040 g m® hr' <Table 8>, 000 OO0 OO (Supratidal)d O
0.023 ¢ m* hr'00 OO 0O0O<Table 9>.

Table 7. M5(SRC mode process 20,25 or 60,65)
Intertidal-low - carbon respiration

Mtypee | Plot No. | SRL Rate | Pressure Tsoil Tair Msoil
Tag value | (g m® hr'") | milibars C C % of Vol
M5 1 -0.007 1029.1 2.1 23 81.4
M5 1 -0.089 1029.3 2.1 24 81.5
Mean -0.048 1029.2 2.1 24 81.5

Table 8. M5(SRC mode process 20,25 or 60,65)
Inter tidal - high - carbon respiration

Mtypee | Plot No. | SRL Rate | Pressure Tsoil Tair Msoil
Tag value | (g m? hr') | milibars C C % of Vol
M5 3 -0.035 1029.8 1.8 23 68.4
M5 3 -0.044 1029.8 1.8 23 68.4
Mean -0.040 1029.8 1.8 23 68.4

Table 9. M5(SRC mode process 20,25 or 60,65)
Supratidal - carbon respiration

Mtypee | Plot No. | SRL Rate | Pressure Tsoil Tair Msoil
Tag value | (g m’ hr')"| milibars C C % of Vol
M5 5 0.0232 1029.6 1.7 23 59.5
M5 5 0.0234 1029.6 1.8 23 59.3
M5 5 0.0227 1029.5 1.7 23 59.2

Mean 0.023 1029.6 1.7 2.3 59.3

*0.0232, 0.0234, 0.02270 OOCO O OO 0O0O0O0O ©DOOO.

000 OO0 O00O(ntertidal) 00 000 OO (Supratidal)d
00 00 00 0000 00 00 0000,060 00 O
OO0O<Table 9> 00 OO0 OO0 OO0 00O 0000
000 0000.00 0O00 0000 000 0000 00
0000 000 00000 00 00 0000 0 0 000.

00,000 D000 000 000 00 O0Msoih)d O
0 0000.000 00 OO0(Tsoild OO0 OO0 OO0 OO0
0000 0000 D0000.00 00 000 00 000
00 0000 000 0000 0D0@O0 O, 2014320 O
00 0000.00, 000 (Pressure)d 00 OO(Tair)d OO0
0000 000 0000 0000. 000 00 000
(Intertidal) 00 OO0 OO0OO DODOO -0.029 g m® hr', O
00 OO (Supratidal) 00 OO0 0000 0.023 gm?® he'd O
oooo.

32) 000 O 40,000 O0DDOOOD DOOODOOOO ODooo oo,
000oooo oo, 32(4), 2014, pp.363-370.
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Fig. 6. True color image
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Landcover Map
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Fig. 7. Landcover Map: Landcover Classification
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0000 0000 00 0000 000 o000 o ooo.

3300 000 oa

() pooo(Qo. 0OO0) 00, 000 00,000 OO0
ugd ooo

Table 10. Adapted Value in Carbon Respiration

o SRL Rate
Classification s
(g m” hr')
Intertidal -0.029
Halophytes -0.044
Supratidal 0.023

00 OO0 0O00,0 000 00 000 0000 00
0 00,0000 00@O,00), 000 00 00, -0.029
g m® hr', -0.044 g m® hr', 0.023 ¢ m* hr'0 00 000 <Table
10>,

000 00 0000 0000 0000 0000 000
00 00 0D000,00000 00 00 0000 00 00
00 000 000 0000.000 000000 00 00
00 0000 000 000 0D000.00,0000 000
000 0000 00 000000 0000 000 000
00 oo.

00 OO0 00 000 000 000,00 00 000
000 00 000,0 00 000 000 OO0 000 00
00 0000 (Digital Numbering) 00000, 000 OO0
0000 00 000 000 0000 0000,000 00
00 0000 000 0 00000 0000 000 00 O
00 00,00 000 0000 00.000 00000
000 000 OO0 0000 00 00 OO0 00000
<Table 11>,

Table 11. Calculating carbon respiration in Intertidal, Halophytes and Supratidal

Site area Area Carbon respiration
(km?) (km?) (Ton km? hr')
Intertidal 0.3856 -0.0113
Halophytes 0.0251 -0.0011
Supratidal 0.0132 0.0003
Sum 1.2926 0.4239 -0.0121
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