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Fig. 1. Coastal Sea Level Change

(MK AR, $E 4 CSR BRIE RECHEAF 2, AR s OE M GIA B,
2L 22 F A CSR mascon B AMHIRECIE ;s (b) TR W (3P A2 4k (i)
M LA (AL, Hh AR R AN (IR (o BEREIhE
PRI R TR, SUM SRR /K BT & 5K LR M (d) 3T g1 4 bRAsql
RIFE ¢ ZEAN EANFRZE15 204k CRUFE A AR AR A AT 2 J AR A8 40D

O AR A WP T AR A B DT, S BRSSO A . T Argo V%
PR EEEEMLINAE 2016 24 L VIR RS mZE (B 1b), ©3E i thnaz i,
DRI RA S S R B AR AR . FFEF RN, ERRRE B, FHRAEENRI
BAENAAEEME, FOYRBRIEERS S ER e, HEReTLZ2EB), B2, £
IR E b, BT SRR R, BIAS[E] X e 18] () #h FE AS 4, 25 B 7 (] 224k
oA o $hJE 3 AT 32 R A AE — SR E X3, bR db vk 1Y) Beaufort 7253 LK B FE

RER. BiR b, BATH EA AU X2 R T A . WIAVE ML AE 2002-



2015 FEHBNE, WEEAY S (B 1b), KEREEZRL TN ER7E 2016 F
5, BRI 2 (B Z BT IRAC R, I8 3] Argo V7 Fnif) £ 5 22 R A AR IX AN

foe, A, ASCECE AT DXk, #h AL T 18] Be A (AR AL e TR A, A P

Mo

TAVISO SUM  EN4  CSR  GIA  Leakage

K 2. T i b THE S KA R STk s (L CSR g2 1 GIA b At

A BACL A AL

CMSL rate [mm/yr]
n

EE Ay

Fig. 2. Coastal Sea Level Rate and its Different Contributions
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Fig. 3. Comparison between coastal mean sea level (red) and global mean sea level (blue). Note
that seasonal changes are removed.
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Fig. 4. Trend for coastal sea level and its different components after 2016. Note that the CSR

trend has been corrected for GIA and leakage.
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The causes of coastal sea level change
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Abstract: Objectives: Coastal sea level rise poses direct threats to human livelihood,
understanding its causes is of scientific importance, and can provide useful strategies for
adapting sea level rise. This paper aims to investigate the causes of coastal sea level change
using satellite altimetry, satellite time-variable gravity, and Argo floats. Methods: Given that
time-variable gravity suffers from serious leakage issue over coastal area, we use land mass
variations from a mascon solution to simulate the leakage from land into oceans, which is
estimated to be 0.68 mm/a. Results: On seasonal and non-seasonal scales, satellite altimetry
measurements are well explained by the summation of time-variable gravity and Argo floats,
demonstrating the closure of coastal sea level change. On the other hand, satellite altimetry
suggests a rate of (3.32+0.45) mm/a for coastal sea level rise, but the summation of time-
variable gravity and Argo floats yields a (2.25+0.51) mm/a rate. Conclusions: There is a
Imm/a rate discrepancy in coastal sea level budget, suggesting that closing the sea level budget
for coastal zone is challenged by uncertainties. This is because the in situ measurements are
sparse for Argo over coastal zone, which may underestimate the steric trend; furthermore,
leakage correction and vertical land motion may also cause some uncertainties.
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