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Fig. 6 Identification results of water body extents in the Yellow River beach area during the wet seasons from 1976 to 2020
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Fig. 10 Spatial distribution of inundation potential and
urgency of relocation of urban settlements and industrial

and mining sites in the Yellow River beach area

JE AU X, i A VIR S vh & B RNsE A
i BHSEI M R AKHEAK M 2R G0 S5 B AR R A LA
W JE B, 7 T 48 % X A 20 4, & kb
3.17% , Hod R FH M 14 A4 R RS 6 A, Xk
o T TR ARG X A e DR JE Sk v, e o X
TnsEE SR TR, B ARSI T o R
AR TR 9 15 it o Bk B o i
KI5
2015 A 2 TR R XA [v] 9 15 RIS 1) g B i Bk
R AR Ge 4 SR 11 FoR i SRR AR
(TCHE B XA 2% W B X)) B TR BLR 19, 94 km®
Hi RN ATRY 87% , Horf R 2 e B X W TR 17. 43
m?, i i B R TR AR Y 76% , 22 B B AR B T [X A
FCEB IR A I S B SRR A FH b 45 2 15 FH bl S
B HER B, (E R AR I sk 504 >k & | 1976—2020
AF 44 a SRR BT i U FH AR /D R 4 i
FHHBARSRAFAE R I i ME SR | BRI 2% i R okt v
T8 XS B it S B B AR AR T R L R R T T AU 1Y

x4 BERNEERS 2 HER

JE R B 2. 94 km®, 5 B AR 13% , Horpp
JRUBS: (A2 T4 ZR W 0 X)) 1) 2 i FH b T AR 2. 79
km?, (B RTRR Y 129% , e XU DX 38 (o F 280 W 1%
E)Bﬁ}%&ﬁﬁiﬂzﬁf 7 0.16 km®, i B ALY 1%,

XL JiR B A A7 T W O 1) SR B R A DA
B, N PRIT AT A T AR, B 1kt K s s i
N BHEERE U =i, T UL LGt 4528 %
182020 4F 6 H 1 HEHITHCILARAMER X 486
Hp) | He BB i AMEARE R 129 758/ hm? W] LUK
Ak A BT DX XU 8 92 X118 5 T M A b
AN 3. 59 A2TT, i RS T 15 IX 118 4 FH b AiE
MR A L 0. 20 12T,

76% 130, 12%
0

RS
Fidh =« AAERER ~ERERX = 2EER KX
11 #FARXARTZEVRENER SERSILAE
Fig. 11 Proportion of the area of settlements in the Yellow

River beach area with different degrees of urgency to relocate

T 2015 4F HEH HU(E S PR B R R EE
2020 4FHE AR %ﬂfnf@/&ﬂﬁﬁ@mﬁﬁﬂﬁﬂﬁﬁﬁ
ARBCIEAT B WE I, 3840 8 B A W &5 SR 2 4 i
TR SEAERTELAHT R IR, 2015 AEAEAE Y i VXU
J& R T 2020 4F & B AR T B 28R ER , 1Oy UM 2

ZER NP EI 43 b B i) s e XU, ISR BT A I 1 5
AR, e TS R I XU X PN G i 5 4% A
R B A BTSSR AEAE R 40 R FH AL T 5
HE VAR X, 5 ik o LR At 34

AR M L

Tab.4 Comparison of 2 phases of remote sensing image monitoring of high inundation risk settlements

4y X3 1 Xk 2

X35 3 X 35k 4 X3 5

2015 4F

2020 4E

re ] o FHHEREER A

ERATEE




- 158 - ERE

8

2024 4F

tm

4 ZHpERZ

BT LS A A R R v O e R RO B R R
W, A YA 5 38 1 AR K B3 SE 7K ] Landsat 728 /8 T2
BSAR R FHEET R 1) 22 48 Bt 2R oK RS2 BT
B, NP AR FTHEIX. 1976—2020 4F 8] /K B it 7k
MRS BRI AT IR, I3 5 B in 43 B AR IS A DX R e
PR o B KB AN | 1976—2020 4F [v] # i) 3t X P
PV BEa AT FRN 1 366. 17 km® , MEURE 1~
7 W TEIRRE W8 SR T T 8 ~ 9 YR 1) IX 3 1fi X
B, W BERBEE 5 U L b A IX sl AL A
k463, 7 km?, (5 B FE KR ALY 28. 03%, i
1976—2020 4 44 a [H] g ¥ 1 & X 38 2 1 AR Y
33. 94% , < WA AR Rl ) DX I TAT I o5 20 v ) s
BB, & 2020 4, v RS T B ) 23R B
TEATSSRAFAE TR 73 R I A, T i s B KU X, AR
RS T AV 11 M X 15 P i PA AT
K BEAE R L, 52 B b Rt A

AR YR A8 1 328 S A X ) AV 11 8 X K A
TR S R U RS SR AT R A A AT DX A 7 A
T 225 (B VA T R (o >4 b S T8 A A I 7 22 42 A5 B
SEIn) R e B A TR AR, B2 PR TR A
JESEAR I AR, XoF 22 TR RN T4 397 45 L PR 3 g ) 7K 1R
WY ITACER B ATE W, T — 258 N 25 A Hh T
VISR B A A b ) Y I DX R XU

2 2 3L Hk ( References) :

(1] BEE kg, B, BRI S 2 EARER[]].
KPR ,2005,19(5) : 131-134,173.

Zhao Y W,Yang Z F,Yao C Q. Basic frameworks of health assess-
ment and restoration of Yellow River [ J]. Journal of Soil Water
Conservation,2005,19(5) :131-134,173.

[2] BB, RIGeks LA 55 —Fp BT GEE V& HIfEZAE 14t

AR 007 E— AR TR RO B [T ], B SR BT IR R IR
2022,34(1) :135-141. doi: 10. 6046/ zrzyyg. 2021088.
Fang M Y, Liu X H,Kong F Q, et al. A method for creating annual
land cover data based on Google Earth Engine: A case study of the
Yellow River Basin[ J]. Remote Sensing for Natural Resources,
2022,34(1) :135-141. doi: 10. 6046/ zrzyyg. 2021088.

[3] %W, JA 5, PNARBI. T T3 X — 2 1 1% 38 V0 A 25 538

PESEAN [ T]. A 2R % PR 2 K, 2021, 33 (3) : 211 - 218. doi: 10.
6046/ zrzyyg. 2020286.
Yang W N, Zhou L,Sun D Q. Ecological vulnerability assessment
of the Yellow River Basin based on partition —integration concept
[J]. Remote Sensing for Natural Resources,2021,33(3):211-
218. doi; 10. 6046/ zrzyyg. 2020286.

(4] E I, BTV, E W, 55 B = Pk 4 58 052 (8] DE S Jn)
BT[] KBRS K TR, 2014,25(2) :66=70.

Wang W,Lyu N J, Wang X, et al. Study on spatial matching pattern
of water and soil resources in Yellow River delta[ J]. Journal of
Water Resources and Water Engineering,2014,25(2) ;66-70.

(5] ZE=Me LEEME, W6 5%, 4. 1986—2016 M3 = MR K

AR I IR BN 4 [ 1], Aol TR =4, 2019,35(16) :
105-113.
Li Y L,Kong X L,Han M, et al. Analysis of surface water changes
and driving force in Yellow River Delta from 1986 to 2016[ J].
Transactions of the Chinese Society of Agricultural Engineering,
2019,35(16) :105-113.

(6] THT,BKM, KITES. T 42 4F #0117 52 408 JE ) 5718

HEAHTLI]. E PR K, 2016, 28 (3) ; 188~ 193. doi: 10.
6046/ gtzyyg. 2016. 03. 29.
Wang J N,Meng Y H,Zhang L. X. Remote sensing monitoring and
change analysis of Yellow River Estuary coastline in the past 42
years[ J]. Remote Sensing for Land and Resources,2016,28(3) .
188-193. doi: 10. 6046/ gtzyyg. 2016. 03. 29.

[7] Peng D,Xiong L,Guo S, et al. Study of Dongting Lake area varia-
tion and its influence on water level using MODIS data/Etude de la
variation de la surface du Lac Dongting et de son influence sur le
niveau d’ eau, grice & des données MODIS[ J ]. Hydrological Sci-
ences Journal ,2005,50( 1) :31-44.

[8] Huang S,LiJ,Xu M. Water surface variations monitoring and flood
hazard analysis in Dongting Lake area using long—term Terra/MO-
DIS data time series[ J]. Natural Hazards,2012,62(1) ;93-100.

[9] Long Y,Tang R, Wu C, et al. Estimating real —time water area of

Dongting Lake using water level information[ J]. Water, 2019, 11

(6) :1240.

Yang L, Wang L, Yu D, et al. Four decades of wetland changes in

Dongting Lake using Landsat observations during 1978-2018[ J].

Journal of Hydrology,2020,587:124954.

[11] Pekel J F,Cottam A,Gorelick N, et al. High—resolution mapping of

global surface water and its long—term changes[ J]. Nature,2016,

540(7633) :418-422.

[12] Peng Y,He G, Wang G, et al. Surface water changes in Dongting

Lake from 1975 to 2019 based on multisource remote—sensing ima-

ges[ J]. Remote Sensing,2021,13(9) ;1827.

SRR BT BT RE X R AR S B A RS ].

Il £ BE R 22 5, 2020,33(5) :39-43.

Qiang H Y,Cui Y P. Research on comprehensive management and

[13]

high quality management and protection of the Yellow River beach
areal J]. Natural Resource Economics of China,2020,33(5) :39—
43.

IMEL, AEMG2E  FRET G , 45, BT 3 58 W DX 3 R 0 AR B 43
A S AT 1]. AR, 2022,44(3) :85-90.

Sun Y H,Du P J,Cheng S P et al. Study on distribution and spa-

[14

[l

tial - temporal variation of grass wetland habitats along the wide
floodplain of the lower Yellow River[ J]. Yellow River,2022,44
(3) :85-90.
[15] Olshen R A, Breiman L, Friedman J, et al. Classification and re-
gression trees[ M ]. Newyork ; Chapman and Hall,1984.
[16] Hansen M C,Reed B. A comparison of the IGBP DISCover and U-
niversity of Maryland 1 km global land cover products[ J]. Interna-
tional Journal of Remote Sensing,2000,21(6/7) :1365-1373.

[17] Feng M, Sexton J O, Channan S, et al. A global, high —resolution



F2M XIBRFE, 55 1976-—2020 4F BT 1114 DX K AR I8 A2 1o A2 K s e XU U] - 159 -

(30-m) inland water body dataset for 2000 : First results of a topo- nal of Digital Earth,2016,9(2) :113-133.

graphic - spectral classification algon'thm[ J 1. International Jour-

Evolutionary process and inundation risk identification of water bodies
in the beach area of the Yellow River estuary from 1976 to 2020

LIU Jiafeng'*, ZHANG Wenkai', DU Xiaomin', JI Xinyang', YANG Jinzhong',
FAN Jinghui', SUN Xiyong', TONG Jing'
(1. China Aero Geophysical Survey and Remote Sensing Center for Natural Resources, Beijing 100083, China;

2. Open Research Fund Program of Key Laboratory of Digital Mapping and Land Information
Application, Minisitry of Natural Resources, Wuhan 430079, China)

Abstract: The ecological protection and high—quality development of the Yellow River basin has become a national
strategy. Hence, conducting dynamic monitoring research on the extent of water bodies in the beach area of the
Yellow River estuary to avoid potential inundation risks from the evolution of water bodies holds ecritical
significance. Based on the Landsat remote sensing image dataset for wet seasons in the long term, this study
extracted the maximum water body extents in the beach area of the Yellow River estuary at 10 time points from 1976
to 2020 using the decision tree—based multi—index land surface water body extraction method. Moreover, this study
calculated the historical inundation frequency of each zone through overlay analysis, further identifying the
inundation risks of urban and rural settlements and mining land. The findings reveal an area of 463. 7 km’
inundated over five times at 10 time points. Among 631 urban and rural settlements and mining land in 2015, 413,
52, and 20 exhibited low, medium, and high inundation risks, respectively. Overall, it is necessary to specify the
relocation requirements, scientifically select relocation sites, and improve the infrastructure targeting construction
land like urban and rural settlements in the beach area of the Yellow River estuary.

Keywords: Yellow River estuary; Yellow River beach area; remote sensing technology; water body extent; inun-

dation risk
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