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2. Macroalgal Production
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Status and trends of global seaweed production, 1950 — 2019 Global algae (inCIUding seaweeds and microalgaE) prOdUCtion, 2019

g * Total (cultivated | Share of | Aquaculture share

I Country/area and wild) world | in total production
$ 30 o8 production (tonnes) | total (%) (%)

S B o World 35818961|  100.00 96.98

Y s Asia 34831600| 97.38 99.10

a5 9503852 305 1056 295 igfo 1962 1964 2966 068 s 180 81| China 20 351 442 56.82 99.14

10 1000097 indonesia 9962000] 2781 39.55

" : Baon B % Korea, Republic of 1821475 5.09 99.52

. 00000000000900000900099000Y] | Philippines 1500 326 4.19 99.98

Ah R RSB RRERRESIBE 2050 R88588aa %% Korea, Dem. People’s Rep. 603 000 1.68 100.00

Mo A A A A A A A A A AN AN NN ANNANN NN Japan 412 300 1'15 83‘80

Wild collection Cultivation —@—Total Malaysia 188 110 0.53 10000

£X : FAO.(2021)
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3. Macroalgae Blue Carbon &
MCDR (Marine CO, Removal)
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EVALUATING OCEAN ECOSYSTEMS AS ACTIONABLE BLUE CARBON FOR MITIGATION

Scale of GHG Anthropogenic Management is
cale o impacts on the practical/possible to Included in IPCC ; q
e:'i::i‘;:l: :rre Smml":n;'::;:; co ecosystem are maintainfenhance C GHG accounting CIlmateV:I: :ptatlon E"'l (= 01 A xF A = Ol o
significant 9 < Ieadlinqtoc stocks an(.irt?duce guidelines? OJE—I DEXII E]IIE FOI IS =]
emissions GHG emissions
Sf“"gab: Mangrove YES YES YES YES YES YES
ue Carbon
o A3 S} OIS o017
Ecosystems . U1I U oy (@) E"A_ O
- ;ﬂitigation Tidal marsh YES YES YES YES YES YES — " "—|—1T—I a7 _'OII I:" = W T I-
. — = o
X% Fo|H, L oM SR 22712
T Macroalgae YES YES YES YES NO YES I ol o ra — o
Blue Carbon 140 J__I |2 Al O|™ME] JF=AIQ] =2
Ecosystems 0 I- M EH O 1 02 I-O (0] I IT O
Benthic sediments ? YES YES ? NO ’
Mud flats ? ? YES ? NO YES
- o| o
Eoctgz;:t’::;" Coral reef NO NO NO NO NO YES : xl'?_:l U"}_E —.:F—irgl Eg '34 %‘L—I: E._I-_+_ X'IJ(Q)I'QI
(Mot
Actionable Oyster reefs NO ? NO NO NO YES ol:-o- A o-|x-| AH x.' | -
7[X| O|QJof| TryeF A EA, BENX X7t =0
Phytoplankton YES ? ? NO NO NOC X
| (=] AlTHA] Ol X{XH o IOl
=7t XYM HBg U= 8 0 HA

Marine fauna (fish) NO NO YES NO NO YES

Source: Adapted from Lovelock & Duarte, 2019

Z£X : Lovelock & Duarte. (2019)
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Gas reserves
385-1135 GtC

= -
Vegetation Uiv1s H459 KR : =
450 - 650 GtC o o/ BHOEKO O R i . .
L VY = 50&) " (;11- tl Dissolved { i 1 )
Ny inorganic carbon Reana T T
o 90 " 38,000 GtC bt e W I
Rivers Organic carbon Marine i g0
° Permafrost o and lakes 700 GtC biota DO C ey RDOCt
1700 GtC Soils 4
Oil reserves 1500 - 2400 GtC Coasts o 3 GtC 3 0.822-0.915 Tg of C yr”' >0.6 Tgof Cyr'
175 -265 GtC 10-45 GtC Surface -
sediments >0.14-Tgof C yr :
2 CO,, H,S, CH,etc
1750 GtC # il Z
(] Buried POC » 3 1
m Fossil CO, E.. f;\\‘ Land-usechangeE, . + Atmosphericincrease G, T Carbon cycling GtC peryear

o oA I
\y Land uptakesS,,, * Ocean uptakeS ., M Budget Imbalance B, @ Stocks GtC UI.I—$—'I'EI' %.I:: E|_|-—+—E_I_F_l=ll g 6|.|—$—1$|'9| mCDR EEI-% EI-Q-A(Si

O

Coal reserves
445 - 540 GtC

Budget imbalance-0.1

Anthropogenicfluxes 2010-2019 average GtC peryear

£X : Friedlingstein et al. (2022) / Zhang et al. (2017)
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A =2 OFAIO A 2F XFXH=4
« Recent consensus reports cite the following as possible carbon dioxide removal (CDR) potential
from macroalgae cultivation and sequestration (Ocean Visions site):
1 ~10% ton CO,/year (NASEM 2022)

1 ~ 69 ton CO,/ year (NOAA 2023)

1 Ton of Macroalgae (dry) = 1 Ton of CO, captured » YA G| X 20| Ef A KUF XN - X2 0|5
—-—— !

Dry weight yield (t/ha)

1 1000~5000&/km? (B2F 1E=CO,09~1.1&
- O]= EEZ9| 2f2%21 200,000 km?E &8 A| — ¢t f 2~10HE

Carbon Content

(% dry weight) 25% 27% 30%
CO, captured (t/t biomass) 0.92 0.99 1.10 o E|- A= I xt
€O, captured in (t/ha) 9 30 55 _I HAS -I o

Area to capture 1 Gt CO

or2] : 1,001,000 337,000 ~1.6%s. =, . BFZ EEZO| 229%01 10,000 km?22 28 A| — 917k 2F 1000~5000

Cost of biomass production

(USS/t dry weight) 200 S0 20 o EO A= II-
Cost of ;apturing 1tof 218 131 73 |_|- [ —I E|- X-I UI':'T CO HH %F9| Qr 1 7"’75%)
co, (Us$)

Numbers presented in this table, while in the right ball park, are
primarily for illustrative purposes

* ARPA-E MARINER cost target

N

£X : ARPA-E MARINER
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4. Macroalgae Projects:
Norway DNV Case
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224 6j X2 mCDR Z2NME

= (O0j]=2) MARINER ZZHE » (93) ULTFARMS Z2H E = (9%) NorthSeaFarm 1 T2HE
- 0|5 9| X8 ARPA-E =& - Ocean Rainforest Al 5 £H0§ - Northfarmer At 5 %H0§
TR SRR YA ST EAKY, - L-29|o|ot HETHO| B ETX| - QU] F2 LM TX| Ui Bful ALo[Q)
offYf HIO| O A 40| =H H o ZFQ B =2 YA Al site 8010 o7 YAY &8
Macroalgae
Biomass:
No Land
No Freshwater
No Fertilizer
MARINER creates new biomass
production opportunities for the vast
ocean resources of the United States,

£X : ARPA-E MARINER / ULTFARMS / NORTH SEA FARM 1
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Z£X : DNV, [FROM SEA TO SOIL: SEAWEED BIOCHAR FOR CO2 REMOVAL]
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/. Upcoming Challenges
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Thank you for your attention

Jung Suk Lee

E-mail: neb.jslee@gmail.com

NN

QAHI332|0F 2024 HICHO| D2HE Clo= A71@
OCEAN TECHKOREA



	슬라이드 1
	슬라이드 2
	슬라이드 3
	슬라이드 4
	슬라이드 5
	슬라이드 6
	슬라이드 7
	슬라이드 8
	슬라이드 9
	슬라이드 10
	슬라이드 11
	슬라이드 12
	슬라이드 13
	슬라이드 14
	슬라이드 15
	슬라이드 16
	슬라이드 17
	슬라이드 18
	슬라이드 19
	슬라이드 20
	슬라이드 21
	슬라이드 22
	슬라이드 23
	슬라이드 24
	슬라이드 25
	슬라이드 26
	슬라이드 27
	슬라이드 28
	슬라이드 29
	슬라이드 30
	슬라이드 31
	슬라이드 32
	슬라이드 33
	슬라이드 34
	슬라이드 35

