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Abstract

To mitigate the impact of climate change, Taiwan had set the goal of
reducing 50 % of greenhouse gas emissions by 2050. Furthermore, Legislative
Yuan passed the “Climate Change Respond Act” in January 2023 to meet Net-
Zero carbon emissions by 2050; there are still parts of greenhouse gas emissions
difficult to be reduced, which need to be absorbed by natural carbon sinks,

negative emission technologies, etc.

Wetlands not only can absorb CO» from the atmosphere but also be able to
convert and store it in the soil, sediment, or plants, making a significant
contribution to mitigating climate change. In addition, wetlands have various
ecosystem functions and services such as flood regulation, soil formation, habitat
diversity, and food sources, which might benefit adaptation strategies under

climate change.

Sandpiper Ecoogial Protection Area (named as Project Area below) is one
of the most important wildlife habitats in southwest Taiwan, meanwhile, it is a
site for migratory birds on East Asian—Australasian Flyway as well. This project
firstly conducted topographic, hydrological, geomorphological, and ecological
field surveys, and categorize Project Area into five microhabitats: freshwater

marshes, mangrove vegetation, muddy flats, salt marshes, and tidal channel areas.

Secondly, to understand the carbon sequestration capacity of Project Area,
the project measured water oxygen content, greenhouse gas emissions, emissions
from flatlands, and the height and diameter of mangroves every season, which
then calculated the biomass growth of mangroves through the allometric growth

equation. The collected data was computed to determine the carbon sink capacity



of Project Area this year.

Finally, the project interviewed stakeholders and used the Rapid
Assessment of Wetland Ecosystem Services (RAWES) method to rapidly
assessed the ecosystem services provided by Project Area. The highest-scored
aspect in the evaluation, habitat quality, was simulated using the In'VEST model.
The results indicated that, despite the current favorable conditions in the Project
Area, threats persist due to the proximity of industrial zones. Therefore, long-
term management strategies are essential. The project establishes a methodology
framework for the preliminary assessment of wetland ecosystem services,
incorporating on-site investigations, RAWES assessments, and InVEST model

analyses.

This project referred to the 107" year "Taijiang National Park Plan (First
Overall Review)" and selected feasible or recommended items for mitigation and
adaptation strategies to evaluate the current situation of Project Area and long-
term risks under the influence of climate change. In terms of mitigation strategies,
the project evaluates Protection Area's capacity to mitigate climate change by
calculating the overall carbon sequestration of mangrove habitats. Concerning
adaptation strategies, the project preliminarily identifies nine ecosystem services
within the adaptation services based on RAWES results. However, recognizing
that the effectiveness of climate change adaptation requires significant
investments in manpower and time, with continuous monitoring and
investigation, the project only focuses on formulating mitigation and adaptation
strategies for the Project Area based on the adaptation strategies identified in the

First Overall Review.

This project proposes long-term management recommendations for various



wetlands. It is essential to identify the priority order of ecosystem services at
different stages to set the main focus for each stage of management. For example,
in terms of climate change mitigation, the emphasis should be on maintaining

mangrove growth to provide carbon sequestration functions.

This project also collected information on domestic scientific and
educational activities that are similar to the environmental conditions of the
project area. The project conducted a SWOT analysis that utilizing field survey
data, RAWES evaluation results, feedback from workshop participants, and pre-
and post-workshop surveys. Although there are areas that require adjustments
and improvements, Project Area has the potential to become a hub for scientific

research and education.
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2 123FFHF2PI12BRAFTH

YO01 Y02 Y03 Y04 Y05 Y06 Y07 YO8 Y09 Y10 Y11
2
. 117.37 | 37.76 | 39.38 - 32.58 | 48.6 | 31.39 | 41.01 | 39.31 | 28.12 | 32.42
3
. 173.8 | 41.04 | 43.78 - 38.16 | 95.7 | 37.76 | 44.65 | 42.37 | 30.01 | 30.94
4
. 151.12 | 35.92 | 37.42 - 3349 | 84.32 | 47.62 | 43.32 | 39.98 | 29.69 | 30.58
5
. 87.94 | 34.57 | 35.86 - 3371 | 68.16 | 54.22 | 38.54 38 30.59 | 30.85
6
. 3045 | 24.17 | 26.73 | 31.42 | 22.94 | 22.85 | 24.23 | 21.49 | 28.07 | 19.66 | 19.51
7
. 24.08 19.9 | 22.07 | 22.73 | 9.84 | 17.25 | 1297 | 17.22 | 22.08 | 20.48 | 20.26
8
. 11.24 14.49 | 14.61 | 20.02 | 1542 | 11.15 | 11.32 | 11.34 | 13.18 | 21.63 | 20.69
9
. 11.68 13.65 | 14.5 | 18.09 | 1493 | 9.11 9.76 9.99 | 13.75 | 1537 | 17.12
10
. 19.52 | 23.98 | 23.6 - 24.68 | 13.76 | 13.86 | 14.76 | 22.4 | 25.56 | 25.52
11
. 2543 | 2549 | 26.57 - 24.01 | 17.09 | 16.14 | 18.08 | 26.57 | 26.14 | 25.97
12
. 33.75 31.08 | 31.17 - 31.16 | 21.21 | 18.96 | 22.41 | 30.62 | 29.52 | 29.66
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B 3127 312" AREFH (A4t

Z 13 #FFFHLL 271127 REFTH

YOl | YO2 | YO3 | Y04 | YO5 | Y06 | YO7 | YO8 | YO9 | Y10 | YII

21 25.6 | 22.3 | 243 - 26.7 | 26.7 | 26.1 25 | 25.1 | 26.7 | 28.2
313 20 19.1 19 - 192 | 19.1 | 19.6 | 188 | 19.8 | 19.5 | 20.4
4 1 294 | 269 | 26.1 - 27 | 27.7 | 273 | 26.7 | 27.5 | 27.1 | 27.6
54 33.1 | 30.8 | 30.7 - 31 30.2 | 31.3 | 30.2 | 319 | 30.1 | 30.8
6 * 35.5 | 31.7 | 31.7 | 349 | 31.6 | 309 | 359 | 314 | 31.6 | 31.6 | 31.8
7 322 | 31.3 | 309 | 295 | 31.1 | 30.8 | 31.1 31 314 | 29.1 31
81 348 | 34.6 | 344 | 363 | 352 | 35.1 | 35.6 | 35 | 339 | 358 | 358
9% 314 | 309 | 30.5 | 294 | 31.1 | 31.1 | 31.5 | 31 31.5 | 29.2 | 31.6
10 3 281 | 27.4 | 274 - 273 | 279 | 27.7 | 27.8 | 27.5 | 27.6 | 27.2
11 % 249 | 24.6 | 24.8 - 242 | 24.6 | 246 | 245 | 244 | 24.1 | 242
12 % 147 | 142 | 142 - 14.2 14 152 | 141 | 14.6 | 149 | 14.6
HE i+ °C
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20 —.—07

—.—Y038

15

—.—Y09

10 —.—Y10

2 4 8 10 12 g1

Hin
B 32.2% % 12 7% "‘}E'P“(ﬁi (#3372 W)
% 14 %Lé?vié%ZQleZgi%i??Fi
YOl | YO2 | YO3 | YO4 | YOS5 | Y06 | YO7 | YO8 | Y09 | Y10 | Y11
23 2.35 6.1 64 - 438 | 2.89 | 7.05 | 3.87 | 6.02 9.2 7.57
373 456 | 497 | 6.38 - 7.05 | 346 | 3.97 | 483 | 526 | 2.25 | 2.08
47 0.53 | 3.57 | 443 - 554 | 694 | 792 | 459 | 0.85 | 4.54 | 2.01
5% 3.61 | 2.75 | 3.33 - 322 | 201 | 7.86 | 221 | 3.57 | 1.63 | 2.12
6 473 | 382 | 3.17 | 298 | 339 | 484 | 3.19 | 386 | 293 | 1.67 | 1.63
73 291 | 285|349 | 2.2 277 | 482 | 3.63 | 3.64 2.9 235 | 1.72
8% 558 | 498 | 495 | 862 | 6.72 | 547 | 409 | 44 | 421 | 735 | 7.92
9 3 22 1491 | 391 | 32 | 243 | 4.16 2 276 | 321 | 291 | 1.78
10 * 485 | 4.74 | 3.42 - 2.94 4.1 2.68 3.9 395 | 3.02 | 2.67
11 * 3.18 | 3.62 | 3.67 - 2 474 | 333 | 535 | 3.88 | 3.79 | 2.05
12 % 7.62 | 134 | 8.24 - 6.73 | 13.56 | 944 | 7.81 | 7.66 | 6.63 | 6.1
XH > P mg/L
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7 A (mg/L)
16
14 —=Y01
Y02

12
Y03

=
o

Y04

=@=Y05

BE(mg/L)
(0]

==@==Y06
——Y07
—=g=Y08

@09

0 —@=Y10

——Y11

2 1534 %H27 31127 pHER

YOl | YO2 | YO3 | YO4 | YOS5 | Y06 | YO7 | YO8 | Y09 | YIO | Y11

27 7.82 | 84 | 8.19 ) 813 | 82 | 856 | 812 | 823 | 859 | 843
313 7.80 | 8.03 | 821 ) 7.95 | 8.11 | 839 | 825 | 811 | 791 | 7.92
4 3 743 | 8.03 | 7.94 ) 793 | 8.34 | 8.26 8 792 | 7.85 | 7.84
54 794 | 7.77 | 7.56 ) 7.66 | 7.84 | 8.08 8 7.59 | 7.35 | 7.52

67 792 | 7.66 | 7.45 | 794 | 7.31 | 7.84 | 7.56 | 7.59 | 7.23 | 7.15 | 7.29

78 7.18 | 747 | 7.32 | 7.52 | 7.05 | 802 | 6.8 | 7.52 | 7.07 | 7.25 | 7.2

81 7.67 | 7.73 | 7.64 | 7.83 | 7.66 | 7.43 | 7.16 | 7.24 | 7.45 | 7.99 | 7.95

913 722 | 7.56 | 7.54 | 747 | 73 | 7.56 | 7.17 | 743 | 7.18 | 7.48 | 7.46

10 * 7.65 | 7.75 | 7.84 - 757 | 79 | 759 | 795 | 785 | 7.83 | 7.9
11 *# 7.55 | 7.7 | 7.81 - 748 | 8.12 | 7.72 | 7.99 | 7.77 | 7.92 | 7.83
12 % 8.18 | 8.57 | 8.31 - 8.03 | 8.66 | 8.28 | 844 | 8.22 | 8.04 | &.14
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pH&

=01
? —8— Y02
Y03
Y04
g
e =@==Y05
- Y06
——07
—8— 08
——Y09
6.5 —=Y10
2 4 6 8 10 12 gmyi1
B {5
B 34.2% 3 127 pH IE_;IK#—' (3% &2 %)
2016 #3827 1 120 T RFTH
Y01 Y02 Y03 Y04 Y05 Y06 Y07 Y08 Y09 Y10 Y11
2
. 147,951 | 56,681 | 58,917 - 50,095 | 70,781 | 48,192 | 61,125 | 58,840 | 43,465 | 49,686
3
2 199,183 | 61,031 | 64,563 - 57,225 | 125,569 | 56,689 | 65,738 | 62,786 | 46,154 | 47,241
4
. 179,636 | 54,373 | 56,340 - 51,107 | 113,343 | 69,696 | 64,162 | 59,826 | 45,881 | 47,132
5
. 117,761 | 52,733 | 54,465 - 51,641 | 95,010 | 78,199 | 57,994 | 57,312 | 47,275 | 47,662
H6 47381 | 38,323 | 41,963 | 48,622 | 36,549 | 35,277 | 37,520 | 34,472 | 43,933 | 37,803 | 31,549
7
. 38,200 | 32,146 | 35,286 | 36,180 | 32,022 | 28,223 | 21,762 | 28,180 | 35,322 | 32,928 | 32,665
8
2 19,174 | 24,134 | 24,357 | 32,510 | 25,687 | 19,052 | 19,324 | 19,339 | 22,158 | 34,829 | 33,500
9
. 19,784 | 22,790 | 24,068 | 29,419 | 24,747 | 15,740 | 16,763 | 17,106 | 22,897 | 25,364 | 28,038
10
¥ 31,460 | 37,874 | 37,329 - 38,867 | 22,868 | 23,042 | 24,390 | 35,603 | 40,122 | 40,053
11
¥ 39,844 | 39,932 | 41,460 - 37,830 | 27,796 | 26,390 | 29,262 | 41,445 | 40,831 | 40,589
12
. 51,341 | 47,717 | 47,842 - 47802 | 33,778 | 30,477 | 35,493 | 47,070 | 45,508 | 45,740
s<H > ! us/cm
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240000

200000

L gl

T

WY

(us/cm)

—g—Y01

Y02

'E 160000
\Lw{ Y04
ij 120000 Y05
& —8—Y06
& 80000 —e—07
—8—Y08
40000
—e—Y09
0 —==Y10
2 3 4 5 6 7 8 10 12 ——11
i
Bl 35273 12" R RFH 449
217 #45%F27 3 120 BAARTH
YOI Y02 Y03 Y04 YO05 Y06 Y07 YO8 Y09 Y10 Y11
2
y | 96,070 | 36,855 | 38,285 - 32,500 | 46,020 | 31,330 | 39,650 | 38,285 | 28,255 | 32,305
3
p | 29480 | 39,650 | 41,990 - 37,180 | 81,575 | 36,855 | 42,705 | 40,820 | 30,011 | 30,758
4
, | 16,470 | 35,600 | 36,590 - 33,215 | 73,645 | 45,305 | 41,665 | 38,870 | 29,829 | 30,641
5
g | 76,505 | 34,255 | 35,425 - 33,540 | 61,750 | 50,830 | 37,700 | 37,310 | 30,745 | 30,940
6
, | 31,200 | 24,908 | 27,274 | 31,590 | 23,758 | 23,679 | 24,544 | 22,399 | 28,561 | 20,670 | 20,527
7
, | 24,837 | 20,898 | 22,932 | 23,517 | 20,819 | 18,343 | 14,144 | 18,317 | 22,958 | 21,398 | 21,229
8
, | 12,461 | 15,704 | 15,828 | 21,131 | 16,646 | 12,383 | 12,558 | 12,571 | 14,404 | 22,646 | 21,775
9
, | 12,857 | 14,814 | 15,645 | 19,123 | 16,088 | 10,231 | 10,894 | 11,122 | 14,924 | 16,484 | 18,226
10
, | 20,446 | 24,617 | 24,268 - 25,263 | 14,865 | 14,972 | 15,850 | 21,345 | 26,078 | 26,034
11
g | 25,903 | 25,957 | 26,948 - 24,590 | 18,066 | 17,154 | 19,021 | 26,939 | 26,542 | 26,385
12
, | 33,381 | 31,016 | 31,097 - 31,080 | 21,953 | 19,810 | 23,057 | 30,594 | 29,597 | 29,730
XH > P mg/L
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OB B (me/L)

100000

80000

60000

40000

20000

6% B #8(mg/L)

Bl 36.2 % 1 12 AFAMFTHF #4490
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53 B»REHH 2

VREREC Z AR AL A EPE AR kE R > K =
BACES AL FTRES AR S FREZ BHEBLETRERE - 43
0202330 () 51 (5F) 87 (LF) 107 (RF)2BTLH
EIETRE A A2 BB T HEE PRETHES BT FBF R 25m oo
%18 5 L #kxE GPS =¥ - B 28 & L ERFEEAF =E > 4 20 Y09 3 Y19
TR EERE EHEEEE B A Y0l I YO8 o BRI R B AL
AT R Y EE = o B
L B RER KB RERENR KB EAREA L c RS

RTINS R LYy RREE R4 37 6o

-~

Sm x Sm @ 3 AR R 5 3Rk

% 18, # 2 GPS i

&g ey oA

Y04 N23.048333°,E120.137841°

K Y05 N23.047061°,E120.139287°
Y06 N23.046415°,E120.138921°

Y01 N23.046686°,E120.136018°

o Y03 N23.045124°,E120.139065°
Y06 N23.045304°,E120.139978°

Y03 N23.045124°,E120.139065°

K Y10 N23.048826°,E120.137815°
Y12 N23.045671°,E120.142053°




B 37. BT = R

(=) BF p iR 2 2Pt

BERESOD G S FT UL SRR L A E (Stock difference
approach) 2 & Jc & ;2 (Gain-loss approach) e s tE £ £ 4 /2 4| * B B
B (Carbon Pool) . F 2 PFRF P cip 2 £ %1 > o 5 /By B o Bl
BE4piRs PR R T F s B AR AT 8 3 SERE (D
PEIMAFEQEFE THAFE O ADREFE (5 R
S SERE S MAEN § BRI FE S TT L RS
R R EZ fRREER G LI AT ARE 2
TR I SRR IR o K ALR

BT 2 AR T T HFRm i Ad D AN Y e
(Input) 2 3R (Output)/R¥ gk 7€ & » £ 4e i » il § a‘r‘f@p‘_%
Rl § o WE SRRSO A FUE o BRSO EE o 4oiBRE

Bl s 2 f e oo JBE Gy r 2 PR T A TR T H LT
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BTG KA R (e )T ARG LG R A o £F g
RMABEIBR - FRST 2SR AR HPNATHER

ey
BE
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ﬂd\
m
W
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BHEIE 5 30 s TINE 4 F
PmArE LR (LE

B) R P RS T AT S B R FE & T B S vk

hidei, 1967) o 3+ T34 A E LAy TIMAHE2 R (L L

~
~
="
oo
QD
Q
2

P i E R 2 R BN ApMA L W5 PR B ETE o
S T AR R LR AR N A A L S L SR

TN ARG f B R % ot 2016 5 Ao gp ot e L

=
i

¥ (2012
EVF AR RTY PR F AT BRRE > AT FH R
HER R B3 AN R RS F 0 R A0 Y k2
LS RGN R R TN W SR B iR

O RS EIR R GURY Sl S R

R o PRBRBIERTE DBEBRELG AR EREE R
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Fd BB R Y F - BALSS S5l T & R J2(diameter at breast

R I

height, DBH)> £ i » &7 R =< }ngi’ S0 R Jr?cfi‘ g BT e Al
nl

P u R F R4 4§ (aboveground biomass, AGB)( 2 4 (1))%

T 34 $» £ (belowground biomsass, BGB)( 2 54 (2)) > # £ € 5 ¥

L -t

- BB R R AR E RN (25003)

AT ’f’#)‘é Lﬁ\gjp%ﬁ{§m§4

AGB(kg)=0.184 x (DBH)*** (Kangkuso etal. 2016) -2 3%(1)
BGB(kg) =0.118 x (DBH)*%* (Pereraetal. 2012) -2 3%(2)
DBH : ##% 1.3 m %3 /&

AB= 22 P E)

AB: a4 4 £ (kgDWm2d')
B, : % i Z#rpl@ehd 8 (kg DWm?)
Bioi: % i—1 = #rpl@eh2 8 (kg DW m?)
d: 3 =xplE ¥ TRIENX B
219 5 A3 E 4Rl B e £ ik 3 2 A(DBH)F A 12 Y06 B

B0 Y04 Bis o SR 02 B T 308 5 (o] 38(a)2 K B
FUAE B~  F A RAPASS T IRE e TINS5 F A

*11
i\

R R S U F O RS SRR S

-Enl

L EAAER MRS ELERE AR ALY S R
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(%
=
A=
2
i

8% 1 o
2019, bhtke 993 ERESE
DBH (cm)
% % (Win.) % % (Spr) % % (Sum.) # & (Aut.)
Y04 1.36+0.37 1.35+0.27 1.38+0.30 1.40+0.29
Y05 3.10£1.30 3.19+1.28 3.22+1.29 3.24+1.28
Y06 3.34+0.71 3.38+0.71 3.39+0.81 3.36+0.86
104 M Winter 0.5 I Win - Spr
& I Spring = M Spr-Sum
§ 8- iﬁmmﬁf '.g § 0.4+ Sum - Aut
a =3
o 61 3:} 0.3
< 3 E
§ 4- 5z 0.2
£ S0
2 21 ﬁ =2 011
0- T T 0.0-
AGB BGB Aboveground Belowground
1 2R} W, E b L) R4 K
(3 £ #8247 LAGB) 2 e (b 1+ 2nprp T4 £
£ (BGB)
W 38 AR PR EE

 WEYE

F 4 B (Litterfal )3 12 38 5 Ao B F A SIS 2E R 5 B

30X30Cmm_ﬂ_"" lmmmfuﬂc'“fk‘]y’%'\—r‘%ﬂe
R TR 0 L (R R R

L - B RSBEREMEFERTHE YV EREF

£ (litterfall, L)(g DW m2d") »
CREHEHREFRREFE T LY
YOS B chie iz 25 P BEOE & %

S FEFE %;&;jy,‘ui » Hd o x 1y

RlGrB 39 - teiiyFres s

MEFEL 0 BE81%~93% %~ HAFRESESRG RS
FERAM(TLAET) B F ARTHEL U EREFE59%~16%



% 34% ~55%(4r®B 40) - F - E AP AR ANY B FE o X T

AR A C AT R AR G 4 o

@

[=2]
1

Il Spring
B Summer
Autumn

Y04 Y05 Y06

W39 5 REAFREFVE

Il Leaf
Il Branch
Propagule

H
1

N
1

o
1

Mangrove litterfall (g DW m2 d-)

Y06 Aut
Y06 Sum
Y06 Spr
Y05 Aut
Y05 Sum
Y05 Spr
Y04 Aut
Y04 Sum
Y04 Spr

—rr-r——T—Trrrrrr—|err—r—r—

0o 25 50 75 100
Percentage (%)

® 4 %}‘ﬁ‘&i*r’/p'/ Prloa

1v=tn

o R T F A

i * fcg F 184 47 % (LI-7820, LI-COR Bioscience, NE, USA) & fie

LB Y Fit(Leeetal,2011)PIERBE T F AR - B3 FHAH
5 CO»~ CHs v NoO » 5 f85 4RI R P 5 5 440 R T = £48 o 2
MRS MY 30cm P4 BUR ~ 237 0 R KB EPE

FAeBi 4 FFREMESF > L@EF 20§ RIE(R4D)-

DEVEER IR R SR O = S SR TN U U
FEEBRI S F E AR A L RAGRL 0 A 6B E aAHRA L
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o pARRBRTL AR X

¥R
ZE o
e

FEEF AN A 0 EF 2N E s )
S

TEBHFE LRI L FR AL L pRPFERFELRLS

_ flux X VXM X 3600 _2};\.‘(4)
RT X A X 1000

Flux
Flux : 8 % # #1 £(mg CO.m?h! > uyg CHsm2h! » ug NoOm?ht)
flux  ® §F &AL S (ppm CO2 87! > ppb CH4 /N20 s-1)

V:iEEFHAEL

M : & %+ & (g mole?)

R : &% % ¥ #(0.082 L atm K mol ')

AL PR ERERERC R E § SRR 42 1T 0 A



AR - §F LA E %A 42(2)22(b) > YO4 2 Y06 ch= F LR P
FaBENEITRB > HEZFRM Y042 YO6e- § LR §
TRARRE SR Y05 o F b p R ENEEFRI PR
ZF PRARFEZNME TR - B 4208 ()7 SR AL TR
£ Y04 Y052 YOO HhH2 " mp FERFIET L ERE - 2

ZERM ALY PR RER 2080 F P T F
PRZREFLENS ~FF3RE L AFRM AT fELT5

L Lg iIE_,V,\”l{ é.‘-‘a: °

i3 77 7 (Chen, 2016 ; Migné A, 206)4p A 2R K € B Bicd &
IR PrE S o F R RARE P 2 P d TR R o R R 2
FRMEBAR L ALY A OB T o LHRAL T
HEARLRIVIEMASPAT T c FEPEITE A ERRS
HF AP DA D ABEY > FlA Ao K D F CRZE T g
AFFEL TP X FPLBF A 0 T A S LA RS RS
R K B AR RS R RE XM MARL P D FF T
A M A oA L TR E > AR AL

lF‘b
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p R e R
Bt | (a) (b)
b —~ 800+ i
£~ 12007 W Winter = = \é\g:g
% &: B Spring o I Summer
£ B Summer € 600- Aut
_:l ~ Autumn ON utumn
B 8 800+ o
= o =2 4
- E E 400
| & a00- $
L ] 5 200
u—N -~
(o] ON
EE\ © 0- (&) 0-
Pt Y04 Y05 Y06 Y04 Y05 Y06
£
= | (o) )
)%JL — 200+ B Winter = 120 W Winter
,Hi = M Spring c Il Spring
% 160 M Summer R I Summer
E Autumn € Autumn
& < <« 80
5 120 3
1
= o o
Z 80 2 40
7 o 8 20
Doz E 207 5 0 u =
= 10 I I L = 20
il 5 0 - = 5 60
-10 T T T -80 T T T
7 Y04 Y05 Y06 Y04 Y05 Y06
Bt | (o) ®
] 320, Wwimer ~ 160- W Winter
- W Spring - Il Spring
}% = B Summer < B Summer
N N
€ 240 Autumn 3 Autumn
1
! Q. 80-
— = 1604 2
; (=)} (=2}
=2 2
TL‘ 7] 80' 7))
g ¢
| 2 <
— (@] (o]
¥ 2 z
-80 T T T -80 T T T
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£
B 42, kAR PREESRETEZ § &
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kS8 i a DR
hirde 232023 Ew TR ER Al X EN L F 1

A3
FRER-Emed s XUl R R TiaEie 2023 A% 3 2024

R o Vb £ 5 42.54%

£ 2 F R Ao TR
(% 2 2014)3 5 » o fibtks 2 30 T304 E P G- F LAt
Pl 2R F oF A8 eg it B4 (Global warming

B

B EF LR

’;E'_ ’ }%i w E
potential) ¥ & 5 = % “ptd £ H o R EFEREMEE 5 0.7637Kg

COem?yr! (% 20) 2% 87 2% -

420, AP B R AR A 4
R R A Bt g g B
) . . 3 | ek
SRR g | ST R B2 L aae | BST ) aec
BOERR L e | A | e | F | ST | K H
prg |FEEED g | oaee | we | URE | owe | O
(A) ©) (D) (E) (G)
(KgD (¢ DW (KgC (KgC (KgCO2 | (gCHs | (gN20 (Kg
i m? 2 season) m™ m m2 m2 m? COze m™
season™) season’') | season!) | season) | season) | season) | season™)
%% 0.2140 92.76 0.1305 0.0352 0.2600 0.0029 0.1179 0.3153
%%
-1 % 0.1278 151.21 0.1187 0.0210 0.8205 0.1045 -0.0093 -0.3086
%
L% 0.0602 269.68 0.1403 0.0104 0.1465 0.0065 -0.0058 0.4076
HE
~%* % 0.1340 171.22 0.1298 0.0222 0.1896 -0.0082 0.0684 0.3494
D
CHHREE R (KgCOxem?yr!) | 0.7637
DY =
BN EBALELE
SR

AR B D AT fEA TR
EEZ 5 5B i fo(C=(A+B/1000)*42.54%) » 42.54% % ‘= #Hk

SR
BE B b W TR s E R T LR TS £
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BRAIBEEU T A TR f EA TR ce 2§ VR~ P %2 F L § D
g B A B 5 1527 & 2730

CORHMR B D G AR f AT AR R L AR e R AR A
4R % F A0 B (H=(C+D)x44/12-Ex1-Fx27/1000-G*273/1000) -

P2023 & AE T 2004 & ¢ FTRAN ALG AR RRE > kg A
TEEHATIOE G LR AP 204 B ARFRLIREFH
ARRE P B A2023 EF FFALCL A

&

.

KRR R Y BT B o e KB R S8 kTR
ﬁi?ﬁ’ﬂLé&'W*@%ﬁW$@’$W AP Tk
DR LG kWL R OB R R X
* g S R i‘ﬁ%%ﬁﬁ%%i%ﬁ%*@&ﬁyaﬁﬁﬁ
*%ﬁﬁﬁg%ﬁﬁi°¢@i%@ﬁﬁ*mﬁ@ﬁﬁ’g%ﬁ@i
R Kok 4802 § £ (Dissolved Oxygen)sisg i 48 5 -K R gt il £ - 12

THEHEFERSEP R FE AWM EZ A HEATETY D EZ

Aok A& o R EA S T PIR(U26-001, HOBO) » »v# F g 3K &
IS5 FRPRMAR Y10 D8 F 24 PR F iE > & 30 4
dcedk 1 =0 RBEA F RBHRIE T & BlAcE] 44(a) P 7o o KL fs KB P en
BF RS E S % Odum (1956)#% & émid 3 R BHBoS 3 B -k A

A % (Gross primary production, GPP) ~ % su#* & & (Ecosystem
respiration, ER) % % s st i% 3+ (Net ecosystem metabolism, NEM) - 2
oG REE R EE o

NEM = GPP - ER —2 3 (5)

B 43 5 kiEfes K2y e FRARS R 5d 2 8
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(GPP)# 7m k4 ¥ -4 A e T 4 iv% 2§ § 4 48 - Y03 cvk
B GPP P % Ef @ ~ A EHM; YI0 crvk 48 GPP 1§ T3 - &
FHE Y12 kB GPP &% & B end B 7 4 (4o 43(a)) o 4 srfex
EERRI S A ke p 2 R 22 taiv® oy £ 8 Y03
Y10 2 Y12 éh-k &% ER 48% % i 22 GPP 4p (4@ 43(a)22 (b)) o % %
SRR (NEM)RT I &R Mk Sk & 783 3 4 § f doipef X (% 40
F 4 22%E YOI KB NEM P25 T B ~ AT ; Y10 -k % NE
MME Zfg ~AFEHRMK; YI2 K4 NEM U AERE ~ &5 FRME(Ee
® 43(c)) °

20+ W Winter 159 W Winter
I Spring M Spring
- B Summer = B Summer
‘;U 154 Autumn o Autumn
% o,aE
o' o
=2 o
5 2
5 &
Y03 Y10 Y12 Y03 Y10 Y12
(2)id 4= =4 A B (GPP) (b) & s i £ (ER)
61 W Winter
[ Spring
= B Summer
k] Autumn
QN .
€ 4
N
(o]
o
= 2-
L
P4
0-
Y03 Y10 Y12
(€)% & %1k 248 (NEM)

Bl 43, KB EE kA E A¥e R 2 %5

>
=
T
A
S
=
k=R
"3;
g
ek
Ead)
e
(=
|l

fl* %% & % ;2 (Floating
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chamber method)(4- 8] 44(b))i& 7R & > FI* FRATT 5 KA - &R 5
AEPLREAGE FRFA RS Lo Tk * PVC oRE REF Y Fen
U E AR %/C F R E F 1A 17 R(LI-7810, LI-COR)

-\

2§ VT F MR F B A7 R(LI-7820, LI-COR) » B8 5 448~ i i 5

AERNFHEEMREFMOEARAE > N HERE Y FYE AT
RN MERSE(pms!) B KBE X5 458
£92 £ (mg CO»/CHy/N20 m2 bl «

—.gt’rﬁ—,

btk
“Hy

ke kWE T FHEE e FAAGHF AR 45 7 o R F 1

BRE P FAREAPIT ) A Y03 Y102 Y12 Z Bl BF e M E ~ R F

P FFRMECR 45 ()8 (b)) s kR E I F 2 PR T AR 0L Ak

Y3 HFF2 YIOH T RFF CHFERE Y2 FET
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Il Winter
B Spring = 500 W Winter
= 100- B Summer = I Spring
= Autumn o 400- B Summer
“.‘E 80- £ Autumn
<t
5 S 300-
O 604 2
o 2
£ o 2004
v 40- X
2 S
X = 1001
2 201 T
S ° o
© o Y03 Y10 Y12
Y03 Y10 Y12
()= § tpti £ (b)” =i £
= 150+ Wl Winter
c B Spring
o 1004 B Summer
£ Autumn
Q
2 50
2
A E— —
5
&= -501
o
N
Z 100 . : T
Y03 Y10 Y12
©F tTFEi

KB R Rt — Tk g —d R KA HENEM)E

}I?e v Bk & TER LB N2 % k& 78 7 #ir(photosynthetic quotient)
BB E o AR S R dpsdc e FIORAEA § R BRRE B B 24
JRORREPN EfEAS A EF A RERER F 2B PF Y F2RE R

BWoF PRI BT LERE SRR, TR EB TN A

2o i dy § i £ R 0R E F Reg i BEE(Global warming potential )% &

N

AT REHE kB EERMEE 5 0.6064KgCOxm?yr! (£

21) > B LA o
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3021 KBRS Bh R R AT 4

AR A KRR P
kAR ks J»*? ¥ '“E*i page mg g | FHEE LR ko
(A) B) D)
§ - (g O, m? (Kg CO, m? (g CHs m™ (g N, O m? (Kg CO2e m
B season’!) season’) season’!) season’) season’!)
2 F 146.01 0.1606 0.1172 0.0223 0.1513
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