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Table 4 Correlation between net primary productivity and
land surface temperature changes in the past 30 years

B 2000—19904F  2010—20004F  2020—20104F
7 NPP NPP NPP
LSTR85 4k 0.276%* 0.272%* —0.178%*

T #RLE0.0 17K CRUMID 238 FH 5%, *7E0.05 7K CRUIND 5. 3 AH K

x5 R 30 ERNTBERWHEREVRETN
it RiBENEXME
Table 5 Correlation between net primary productivity and
land surface temperature in various county-level cities
in the past 30 years

iH 1990s 2000s 2010s 2020s
pioyeskii —0.020%* 0.185%* 0.062%* 0.184%*
W 0.044%* 0.345%* —0.126%* —0.126%*
HERX 0.036** 0.006 —0.009 —0.053%*
plidraela —0.071%* 0.262%* —0.161%** 0.383%*
HEE —0.320%* —0.256** —0.117** 0.039%**
i 7K 0.333%* 0.443%* 0.362%* 0.605%*
bR —0.043%* 0.136%* 0.205%* 0.228%**
URUERR) 0.159%* 0.071%* 0.237%* 0.383%*
KEKX —0.213%* 0.084%** 0.224%* 0.377**
reE —0.402%* —0.153%* 0.379%* 0.102%*
iR —0.298** —0.095%* 0.403** —0.070%*
mER —0.062** —0.017** 0.164%* 0.103%*
JEM X —0.203** —0.022%* —0.406** —0.123%*
W —0.054%* —0.169%* —0.409%* —0.118%*
JE AR —0.063** 0.068** —0.304%* 0.172%*
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3 e
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Table 6 Correlation between net primary productivity and
land surface temperature of different land cover types
in the past 30 years

TiH 1990s 2000s 2010s 2020s
Hdh 0.041 0.360%* 0.421%* 0.248**
Bt —0.112%* 0.108** —0.030%* 0.156%*
Mt —0.277*%%  —0.387**  —0.103**  —0.546**
ANIZEH 0117+ —0.503%%  —0.462%* 0.013
R —0.237%* 0.100%* 0.417%* 0.344%*
K3k 0.592%* 0.532%* 0.438%* 0.716%*
FEHH B 0.179** 0.328%* 0.272%* 0.459%*
b — — — —0.609%*

T FRLE0.0 1K RN 2 3 AH G, *£E0.057KF CRUND & 35 AH K

F7 30 FHEWAMRES N SHFREEHEES T
Table 7 Sensitivity analysis of net primary productivity and
land surface temperature in the past 30 years

TiH R o Fee R At AR H R 2
1990NPP 0.52 0.12 0.09 0.10
2000NPP 0.28 0.49 0.11 0.23
2010NPP 0.32 0.21 0.10 0.22
2020NPP 0.52 0.05 0.06 0.06
1990LST 0.04 0.27 0.08 0.14
2000LST 0.15 0.48 0.39 0.45
2010LST 0.06 0.06 0.08 0.08
2020LST 0.13 0.29 0.29 0.22

®8 I 30 FHEWEMRETNEMREE
TLBXRES
Table 8 Correlation between net primary productivity and
land surface temperature changes in the past 30 years

WiH WERER  ENE A H TR
2000—1990NPP 0.342 0.750%*  —0.480 0.074
2010—2000NPP  —0.145  0.662**  —0.664** 0.219
2020—2010NPP  —0.323 0.160 0.094 -0.253
2000—1990LST ~ —0.527  0.847**  —0.613* 0.272
2010—2000LST ~ —0.543  0.939**  0.940**  0.941**

2020—2010LST 0.650 0.179 ~0.497 0.172
T #HAE0.01/KP GO 2 3, *£E£0.057KF CRUND K 2 ARG -

322 AMETA

FI AR £ W, NPP Fl LST 5 A8 fb 55 R &
B R A ST 1990 — 2020 4F, YT I A A
NPP A1 LST B 1 W i A 4EACER 22 5, il i X 454>
SRR NPP 55 LST 928k HEA T AH DG 53 # 5 SURR
PESIHT (3R 8. 9), A ISR 5 AR AL 2 51 2 NPP
A LST! M AR RBRAS My B & 1T H B 5K
3 3 5 WA ABLBE 1) O B 1 FH 5 i L NPP {H, X
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Table 9 Sensitivity analysis of net primary productivity and
land surface temperature changes in the past 30 years

e WRES  FWE KR HEEH
2000—1990NPP 0.01 0.36 0.14 0.02
2010—2000NPP 0.11 0.34 0.36 0.12
2020—2010NPP 0.08 0.15 0.08 0.23
2000—1990LST 0.07 0.53 0.38 0.02
2010—2000LST 0.06 0.38 0.34 0.13
2020—2010LST 0.09 0.04 0.13 0.10
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Temporal and spatial changes in net primary productivity and land
surface temperature and their influencing factors in

Jiangsu coastal zone in recent 30 years

ZHA Bian', CHI Yuan’, GONG Zhaohui', YUAN Bingyu', GAO Jianhua"”’

(1 Key Laboratory for Coast and Island Development of Ministry of Education, School of Geography and Ocean Science, Nanjing University, Nanjing
210023, China; 2 First Institute of Oceanography, Ministry of Natural Resources, Qingdao 266061, China; 3 Key Laboratory of Coast Zone Exploitation
and Protection, Ministry of Natural Resources, Nanning 210024, China)

Abstract: In the past 30 years, complex climate change and increasingly frequent human activities have caused
dramatic ecological evolution and significant spatial heterogeneity in the coastal zone of Jiangsu Province. The
Net primary productivity (NPP) and land surface temperature (LST) are two key parameters of ecosystem. By
combining the Landsat remote sensing images of the area from 1990 to 2020 with the CASA (Carnegie-Ames-
Stanford Approach) computational model and correlation analysis, the spatial and temporal changes of NPP and
LST in Jiangsu coastal zone and the influencing factors were analyzed. Results show that, (D) due to the utilization
of coastal beach resources and the development of aquaculture, the coastlines of Jiangsu have been gradually mov-
ing toward the sea, and the extent of moving to the sea in the southern part is greater than that in the northern part.
(2 The NPP and LST of Jiangsu coastal zone in the past 30 years show significant spatial and temporal heterogen-
eity. Temporally, the monthly mean values of NPP in 1990s, 2000s, 2010s, and 2020s are 102.88, 88.23, 156.62,
and 98.90 g C~m72, respectively, showing a decreasing-increasing-decreasing trend, while the mean values of LST
are 32.6, 31.7, 28.3, and 37.6 °C, showing a decreasing and then increasing trend. Spatially, the distributions of
NPP and LST in the northern and southern parts of Jiangsu coastal zone showed certain differences. (3 NPP was
the highest in forest land and the lowest in farming ponds; and LST values were the highest in artificial buildings
and relatively low in wetlands, waters, and farming ponds. In addition, NPP and LST tended to increase gradually
with increasing temperature and the increase of vegetation coverage led to the increase of NPP and decrease of
LST.

Key words: Jiangsu coastal zone; net primary production (NPP); land surface temperature (LST); climate change;

land cover; human activity
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