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Tab.1 Ecological service value per unit area of the ecosystem in Yantai City
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Tab.2 Land use type area in Yantai City from 1990 to 2020
km?
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Hi 665.61 367.45 254.20 186.38
Bl 9 996.00 9 829.34 9501.74 9 047.28
KAk 261.13 291.32 366.71 307.06
i 1 298.30 1 353.33 137230 1 616.49
1 0.00 0.00 0.00 0.00
U b 1 458.61 1 834.70 2 179.73 2 555.93
A A FHH 49.34 52.85 54.30 15.83
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Tab.3 Changes inland use dynamics in Yantai City from 1990 to 2020
%
iR 2T 1990—2000 4F: 2000—2010 4F 2010—2020 4E 1990—2020 4F

i -4.48 -3.08 -2.67 -2.40
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Fig.2 Land use status in Yantai City from 1990 to 2020
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Tab.4 Transfer matrix of land use types in Yantai City from 1990 to 2020

km?
ARGy RHORIFHZSR R B KA b Sii) BT N <97 4 £ e Y N/ D F: i
it 302.29 226.86 3.05 106.34 0 22.80 4.26 665.61
B 61.01 9451.99 30.96 94.77 0 356.46 0.81 9 996.00
KA 0.31 7.02 225.65 0.13 0 22.35 5.66 261.13
N 3.25 140.83 0.04 1152.08 0 2.09 0 1 298.30
1990—2000 .
0 0 0 0 0 0 0 0 0
A 0.06 1.12 30.25 0.01 0 1426.96 0.21 1 458.61
A 4 0.53 1.51 1.37 0 0 4.03 41.91 49.34
M 367.45 9 829.34 291.32 1353.33 0 1834.70 52.85 13 728.98
i 187.88 133.39 1.79 30.47 0 10.75 3.17 367.45
B 61.31 9235.31 43.49 125.98 0 362.53 0.71 9829.34
KA 0.03 3.34 261.08 0.04 0 19.02 7.81 291.32
M 4.82 126.95 0.04 1215.79 0 5.72 0.01 1353.33
2000—2010 .
1 0 0 0 0 0 0 0 0
A L 0 2.08 53.91 0.01 0 1778.59 0.09 1 834.70
A 4t 0.17 0.66 6.40 0 0 3.11 42.51 52.85
Mt 254.20 9501.74 366.71 1.372.30 0 2179.73 54.30 13 728.98
i 102.55 104.64 0.15 38.78 0 6.79 1.29 254.20
B 82.45 8 777.22 12.16 308.17 0 321.47 0.25 9 501.74
IS 0.17 64.08 248.22 0.33 0 52.37 1.54 366.71
PN 0.85 98.53 0.01 1 269.20 0 3.71 0 1372.30
2010—2020 .
T HE, 0 0 0 0 0 0 0 0
U b 0 1.04 16.37 0 0 2162.25 0.06 2179.73
A H I Hb 0.36 1.77 30.15 0 0 9.33 12.69 54.30
Mt 186.38 9 047.28 307.06 1 616.49 0 2555.93 15.83 13 728.98
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Tab.5 Ecosystem service value in Yantai City from 1990 to 2020

{¢ot
Ay — R IifE e S T ks T Kie SRR A
ST 10.64 1.25 11.70 0 0 0 0
f= fi 3P
N S AR 8.21 1.40 20.83 0 0.28 0 0
AT AR SS e
IR 5% 9.73 1.25 14.04 0 12.46 0 0
J Py ik 3 3.98 2.04 38.38 0 11.12 0 0
FHOE 5 AR 11.86 3.04 34.17 0 0.01 0 0
1900 SR P i
Y R 9.91 1.70 16.62 0 1.52 0.04 0
Y= 0.30 0.47 23.40 0 0.06 0 0
HELA IR 55
JE A AL 7.90 0.08 2.34 0 0.01 0 0
AR R 55 SRR AR 3.89 0.06 0.23 0 2.65 0 0.24
it 66.42 11.28 161.73 0 28.11 0.04 0.24
SRS 11.09 0.69 11.51 0 0 0 0
_ AT 8.56 0.77 20.48 0 0.31 0 0
P RSS s
IR UG 10.14 0.69 13.81 0 13.90 0 0
Ak # 4.15 1.13 37.74 0 12.40 0 0
5 S 12.36 1.68 33.60 0 0.01 0 0
000 RS AP SR
YRR 10.33 0.94 16.34 0 1.70 0.04 0
T 0.32 0.26 23.01 0 0.07 0 0
LS5
JEAA Ak 8.24 0.04 2.30 0 0.01 0 0
AR %5 SRR AR 4.06 0.03 0.23 0 2.96 0 0.30
At 69.24 6.23 159.03 0 31.36 0.04 0.30
ST 11.25 0.48 11.12 0 0 0 0
N AT 8.68 0.54 19.80 0 0.39 0 0
VTR 55 j‘\ .
IS/ 10.28 0.48 13.35 0 17.50 0 0
7P L 4.21 0.78 36.49 0 15.61 0 0
. +HOY S R 12.53 1.16 32.48 0 0.01 0 0
2010 SCFER S b i
W 2R 10.47 0.65 15.80 0 2.14 0.04 0
Y 0.32 0.18 22.25 0 0.09 0 0
HELA IR 55
JE AR 8.35 0.03 2.22 0 0.01 0 0
AR SS AR R 4.11 0.02 0.22 0 3.73 0 0.36
A1t 70.21 4.31 153.73 0 39.47 0.04 0.36
ST 13.25 0.35 10.59 0 0 0 0
[ fi SR
_— S 10.22 0.39 18.85 0 0.33 0 0
P 5 o
IR 5% 12.11 0.35 12.71 0 14.65 0 0
S W Ak B 4.96 0.57 34.74 0 13.07 0 0
T HOY L5 1R 14.76 0.85 30.93 0 0.01 0 0
2000 RS IR S
W R 12.34 0.48 15.04 0 1.79 0.01 0
Y= 0.38 0.13 21.18 0 0.07 0 0
HELA MR 55
JE A AL 9.84 0.02 2.12 0 0.01 0 0
SCAGNR 55 AR AR 4.84 0.02 0.21 0 3.12 0 0.42
ait 82.70 3.16 146.38 0 33.05 0.01 0.42
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Fig.3 Time variation of ecosystem service value in Yantai City from 1990 to 2020
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Spatiotemporal Changes of Ecosystem Service Value
in Yantai City based on Land Use

ZHENG Zijin, WANG Qiuxian, LIU Huiling
(School of Resources and Environmental Engineering, Ludong University, Yantai 264039, China)

Abstract; As the first national ecological civilization construction demonstration zone, a national low-carbon
city pilot,and a core city for the transformation of new and old kinetic energy in Shandong Province, Yantai
firmly establishes and practices the concept of “green mountains and clear waters are invaluable assets” , vigor-
ously improves the service value of land ecosystems, and coordinates the comprehensive transformation of the
city towards green development.This article is based on the land use data of Yantai City from 1990 to 2020, and
uses equivalent value evaluation method to analyze the spatiotemporal changes in the ecosystem service value of
the research area in the past 30 years.Research shows that from 1990 to 2020, the main land types in Yantai
City were arable land ,forest land, and construction land, accounting for more than 90% of the total area.The
construction land area increased significantly by 2.53% ,and the comprehensive land use dynamic degree was
the highest from 2010 to 2020, at 0.44%.From 1990 to 2020, the total value of ecosystem services in Yantai
City has been decreasing year by year,with a significant decrease of 2.151 billion yuan in the value of ecosys-
tem services in arable land and grassland, and a significant increase of 1.915 billion yuan in forest land and
water bodies.From 1990 to 2020, the ecosystem service value showed a pattern of high in the east and low in
the west. Urbanization led to the expansion of construction land, and areas with low ecosystem service value
spread from urban areas to the surrounding areas.High value areas were located along the coastline and high-al-
titude mountains. Although some areas have increased due to seawater erosion and the policy of returning farm-
land to forests,the overall ecosystem service value is still declining.

Keywords : value of ecosystem services;land use ;temporal and spatial changes; Yantai City
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The Design of Wind Shield and Wind Resistance Optimization for Container Ships

XU Rongjing', CHEN Qiuyi**, LI Renjia®, SHI Hongyuan®, ZHANG Kezheng™

(1.Yantai Development Zone Tianyuan Aquatic Products Co.,Ltd., Yantai 264006, China;
2.a.School of Transportation ;b.School of Hydraulic and Civil Engineering, Ludong University, Yantai 264039, China)

Abstract ; Container ships currently face resistance caused by strong winds during sea navigation , which affects
sailing speed and fuel consumption.This paper conduced design and optimization research on wind shield for a
certain ultra—large container ship using numerical simulation methods. By employing computational fluid dy-
namics ( CFD) technology,the flow field characteristics and resistance changes before and after the wind shield
were analyzed.The results show that the wind shield can significantly reduce the wind resistance of the contain-
er ship,the optimally designed wind shield wall can reduce wind resistance by 16.7% under direct headwind
conditions during the container ship’s voyage ,enhancing the ship’s navigational efficiency, providing a feasible
path for flow field improvement,and offers a reference for the general layout design of container ships.

Keywords ; CFD ; wind shield ; container ship ; wind resistance



