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Abstract

Global warming, which is mainly caused by greenhouse gas emissions, has directly led to the
melting of two-level glaciers on the earth. Sea level is rising at an alarming rate. More and more
people on islands are displaced and become climate refugees. In order to predict the sea level
change near an island, an improved metabolic GM(1,1) model is proposed in this paper. The model
uses the square average to predict the background value. By using MATLAB software, the meta-
bolic GM(1,1) model and the improved metabolism GM(1,1) model are used to predict and simu-
late the sea level change of an island. The results show that the relative error of the improved
model is smaller than that of the traditional model. It is predicted that the sea level of an island
will maintain a rising trend, and the sea level will rise by 661.44cm compared with that in 1992
until 2060.
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Table 1. Sea level change data of an island (based on 1992)
1 XS TFETHEIEOA 1992 FHEHE)

Ay 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
P Ak /em 17.25 16.9 21.7 22.6 24.9 275 29.65 31.45 33.55 37.3
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Table 2. Error table of simulated sea level change data based on metabolic GM(1,1) model
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Table 3. Error table of simulated sea level change data based on improved metabolic GM(1,1) model

= 3. AT HUHERFFER S ML D)RESE T E T RIRRIMVEIRESR

K YIS e A il 8 TR 2
8 31.45 33.07 ~1.62 5.151%
9 33.55 35.58 -2.03 6.051%
10 373 39.03 -1.73 4.638%

10
TEIRRRZE A, = %Z= 5.28% o

k=8

5.3. BUEBYFBRACE CM(L1)IRE EFHBRCH CM(1,1)IREIN L 5347

RIS RSP A0 1R 22, RT AR Y, A P St i (A 2 Sk 0~ T ) 2 4, e B RS e

Y 2010 43 2019 AV [ 1 B SE AR AE S SR s 850, R R R F Scdk iR 8 R AR GMI(L, 1) B
BEAT AT FLEEHG o % 2020 4R3I 2029 3K AR F T AR we EEAT RS AL FO0IN , 381 TR o B2 AR AL A 5L 4] 1 i
181 02 BT R AR M GM(L, 1) BEAL S AR 10 AR T B s b AT 70, 45 R un 4 fios.

BT E B 2029 EH TN, AR ORI cSosE R R AR GM(L, D) ABE 2R 6] sht % vt~ T A8 A6 S A 1 — A
KA, BP 2030 4. 2040 ££, 2050 4. 2060 T HAR LGN, W 5 Fins.

DOI: 10.12677/5€a.2020.95049 431 B TR R


https://doi.org/10.12677/sea.2020.95049

Xty 55

Table 4. Prediction data table of sea level change data based on improved metabolism GM(1,1) model
= 4. BT UUHEFBRRS GM(L )RR S FE T BIETUN SRR

Ay 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029
PR 40.53 43.37 46.96 50.63 54.61 59.01 63.78 68.78 73.96 79.66

Table 5. Long term prediction data table of sea level change data based on improved metabolism GM(1,1) model

5. BT REHFAS GM(L1)IEEXEF B L RBKT N ER

oy 2030 2040 2050 2060
T 424 (cm) 85.84 175.77 346.65 661.44
80 ,

—o— FUGKUR
—— SR

700 | e

60 -

50 -

40 -

TR /em

30 - A

20 M

10 ‘ ‘ ‘ ‘ ‘ ‘
2010 2012 2014 2016 2018 2020 2022 2024 2026 2028
Efh
Figure 1. Prediction results of sea level change data based on im-
proved metabolic GM(1,1) model
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