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Abstract: [ Objective] Net primary production (NPP) of vegetation at the Dongtan wetland in Chongming
District, Shanghai City was estimated, and methods for NPP estimation in small-scale wetland areas were
determined, in order to provide data support for the effective assessment of carbon sequestration capacity in
wetland ecosystems. [ Methods | The study focused on Dongtan wetland, and used Sentinel-2B satellite
remote sensing data and ground-based meteorological data. Monthly, seasonal, and annual-scale NPP
estimates were made for 2017—2021 using the CASA model. Correlation analyses were performed to examine
natural factors influencing the spatial-temporal variation in NPP. [Results] O Mean NPP values (calculated
by C) for the study area from 2017 to 2021 were 390.224155.68, 426.744-102.40, 575.254445.51, 539.29+£201.
87 and 611.81 4 464.88 g/(m?” + yr), respectively, with total amounts (calculated by C) of 1.56X10",
1.96X10", 2.54X 10", 2.70X 10", and 2.94 X 10" g/yr, showing a clear increasing trend. @ High NPP

areas continuously expanded towards the sea, with Phragmites australis accounting for 54.73%—70.03% of

s H#8 :2023-11-23 &= B #:2024-01-08

FREITR U HE 7 F G E U R AT E W 2 B 5 fe kAL 17 (202102245031)

F—EHE ABEYR(1995—) . L (BUE) , W8 i BATT A 0 BF 58 A=, £ BT 5 10 o0 1 B2l 3 )& . Email:530200340@qq.com,
BEES HE 969, 5 (UK  ILA A M A+, 202, T8N EE BN 5 0 A5 . Email: zhhan@shou.edu.cn,



%33

A Bt e 258 + 98 TIT 5% B IR 90 0 e L e 00 8 2 0™ ) B M s AR A AR AR 137

the total NPP in the study area, followed by Spartina alterniflora and Scirpus mariqueter. @ Monthly

mean NPP values exhibited a normal distribution, and NPP values showed significant spatial variations with

the seasons. Average NPP values and total NPP were notably higher in summer and autumn, with less

pronounced changes in spring and winter. [ Conclusion ] Monthly average temperature was identified as the

primary factor influencing monthly mean NPP values. The wetland vegetation classification results was

obtained by using high spatial resolution remote sensing images, the authenticity of estimation results could

be improved by localizing estimation model parameters.

CASA Model; Dongtan wetland; Chongming District,

Keywords: net primary productivity; vegetation;
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Fig.1 Classification results of surface objects at Dongtan wetland of Chongming District from 2017 to 2021
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Table 1 Vegetation cover types and NPP model input
parameters at study area
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Fig.4 Spatial distribution of annual NPP at Dongtan wetland of Chongming District from 2017 to 2021
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Table 2 NPP retrieval results of different vegetation cover types at Dongtan wetland of Chongming District from 2017 to 2021
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Chongming District from 2017 to 2021

A ARGy O NPP ¥ 14 22 = 0 3. 2017 4E A
NPP 34 {22 W] AR T I At A7 003 $501E , bl % B ) 4 %5
H NPP SEZ W FTF, 2017 4F 42 0] X0 32 5 00 A
& KA A B 55 B AR 32 B S IR A
VE = R B, o R B TR Y 44,35 %0, [ Bk BE 1 A X
BES L B 2017 4F e f& NPP #4914 22 0] 5 A T H At 4F
. H NPP ¥J{EH KAE 149.55 g/(m* « A) HBL1E
2019 4F 8 H ; HAth4E 4y A NPP M fie KAH ) i #L7E
7 H . 2019 FEAFIE XK 8 H R B R31.9 °C L ik
Uity B e KT 8 B 36,8 °C L, K BH 4R S = 3k #1] 595.88
MI/m* & F 2021 4F CEYIRBEE 30,4 °C , W o 5 =0
S 36,1 °C L K FHAR ST A 514.64 MJ/m®) , 76 550 i i)
DAL B T U b B RO A E R A R K
PEFHE [l s Xef 725 25 R0 B AR K g A 3R A 1E 1
FH X 2019 4F 8 H NPP #{EH = T 2021 R SR .

H P 7 0] L 20172021 4E 5 a P NPP fif 2= Ji 78
AR AN [F 2= NPP BAA 2 25 % . 5 0 R NPP
AR, 42 NPP SV I . NPP 28 2l [l 7E 10.00
~177.66 g/(m’ « H) s FZAEYL A MBS I, NPP 45 5
Y FEITE 10.00~547.68 g/(m® « J]); H Z= NPP i 8
il KL 7E 10.00~1 045.37 g/(m® « J), i KRAH 3
TE 2021 4 H 2= B 2= I 30 75 B 78 10.00 ~ 738. 45
g/(m?+ A,

HZ NPP {8 % 5, 2017 4E H Z= NPP {4 N
67.08460.83 g/(m* « H),2019 & 7 NPP H{E1E 5
a .o 111,63+ 84.60 g/(m* » J3),2021 4E H Z&
NPP #{E K 107.58 +81.19 g/(m’ « ), HLEE B
NPP Bft i T—4E 1 44.01 % ~45.96 %W L . H &
FIFkZE NPP Gt Z Fl i &4 19 72.02% ~73.94%
(£ 3 EMKRF, EFMFKER NPP YA 1Y
KAEW R E , FEREMETHKEHAVE, 5alH
XF R =T NPP 3§ R s BRI O Bk 32 VL R &
TMEE,

i 8\l WL 20172021 4E NPP ¥J{E Al NPP
ARG O, 5 a AV X 384T e 7 2 A AL B K e
BT TR AR M B B K T 15.89% . JFH.
R A5 AR Bl 7 5 288 A 1 A0 AL 5 5 AT R = e R T A
M) 27.65 %0546 R T 735, 4 NPP Y {1 5 i 0]
i, 2017 4E NPP ¥J{E N 390.22+£155.68 g/(m® « a),
NPP B H 1.56 X 10 g/a; 2021 4 NPP (&
611.814-464.88 g/ (m’ + a) ,NPP N 2.94 X 10" g/a,
SR PR 3 Y R

£33 20172021 EEPREHERE”MESTT NPP REE R

Table 3 NPP retrieval results of different vegetation types in different seasons at

Dongtan wetland of Chongming District from 2017 to 2021
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Fig.9 Correlation of monthly mean NPP with monthly mean temperature, monthly precipitation and monthly radiation in study area
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