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Abstract: The spatiotemporal differentiation of estuarine elements is an important aspect of integrated coastal
zone management research. Based on many years of remote sensing imagery and socio-economic data, this study
examines the spatiotemporal differentiation characteristics of estuarine elements in rivers flowing into the Beibu
Gulf of Guangxi. The results indicate that: ( 1) The spatial differentiation of natural elements is significant.
In the eastern region, the Nanliu River has a widening coefficient of 8.99 km and an average annual runoff of
5.18x 10° m3, showing the feature of “high runoff-low sediment concentration” ; in the western region, the
Beilun River has a branching coefficient of 7, with complex sediment types; ( 2 ) Driven by human activities, land use
shows a pattern of “reduced water area—expanded construction land”. Construction land in Qinzhou Bay expanded by 112%
while farmland area decreased by more than 55 % . At the same time, regional economic development exhibits significant
differentiation, with the port area maintaining a leading economic output, whereas Dongxing City
experienced a temporary decline between 2017 and 2020 due to border trade and the pandemic; ( 3 ) Natural
disasters show clear east-west differentiation, with floods dominating the eastern region, such as the 2020
Qin River flood which submerged 12,000 hm® of farmland, while the western region faces storm surges
and chain hazards of mountain floods. Sea level rise and extreme climatic events exacerbate disaster risks.
Based on these characteristics, three differentiated estuarine governance pathways are proposed: tourism and
leisure-oriented, shipping and trade-oriented, and ecological protection-oriented, providing a scientific basis for
integrated coastal zone management, disaster prevention and reduction, and ecological conservation.

Keywords: Spatiotemporal differentiation, Branching coefficient, Estuaries of rivers flowing into the sea,

Coastal zone management, Beibu Gulf of Guangxi
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Fig.1 Comparison of hydrological characteristics of estuaries

of typical rivers flowing into the sea in the Beibu Gulf,

Guangxi



12 M

TS, AF e AT 20 AR VAL R I LAV R G TT 1D S R I 28 gy S AR S A 105

3.2 TARSEAE

X P AL B 6 AN TR AE A9 48T, R
T HAZ K SC 5 K B 7 S5 A B 2 A ) S b,
Fa BTV i AR AR PR R 5 IR B ) B A . B
PRI, 4% 3] 1 T AR 26 70 58 B0 o 1 I 25 i) 4
b Jar o AR ERAR AE FH A ma v, T 1 R T
UL LS 5 R RRUL AR Y, S gL
B, X5 HERRK S AT AICEL, SRS K A
BE 77 %3 AT R BOH B0 IR B, R R T £
TCHIPIIRAE LS o RRTT AR Ay X I8k 32 B4 v ad i, 3o
HRZURY BT 1, HEEE T s
VR K SR M, A0 UL RS D 7R AT T 37 9 2 X
R FRRUIRE . B O AR A R E e,
B OB ED 5B b 0, R L ROk A A
Mo Jb-Cm O HA < g0 R i o T B 4
W, REBLESTH—hD)22 B, T
TR ITAC R S B T R R AL, R )2
)5 7% 7K B 055 A B AR TR AR, 20 I A LA
B MG RUF A
3.3 KB AFE

5T X A A &2 2% 1 25 ) 43 SRR . B
SR 5 A0 0SB IE A EE Y BT
1R KT 1 U TR GE 4 J g 202, R4
Wk A, AH sz A, Y R R M —
SE BN I . 55 A 7 R B R R T 5 S 04 YT 3 ) oy
VI AT T DX, A BB P O — 1 R T R A
20 X220 3 22 2 A A5 9% 20 ) ik 5 0 O A
R

W 250 R W 8 I BB S H, AR R R
HZE A —EMBEZES (£1). NFHmE
KF, B EERMICTIE (3.24 m' ")) KK
W (2~3m' P, BWILa (2.5 m ), B
W (225 m ™), FIRIT I (111 m ' 2 BT
M (0.97 ~ 1.01 m ") FWrB IR 15K
LM, KAITHETE 6.41 m' 2, WeEXEE; B
YA 15 6 A T 1B e K 22 ot 4.9 m
FAXTI 7, BRI A d K220 2.20 m ),
7 H S8 1R 8 Bh SR B

F 1 T EACENE BB ANR I O 3h S HHE
Table 1 Dynamic characteristics of estuaries of typical rivers

flowing into the sea in the Beibu Gulf, Guangxi
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