EIORSEMENR ot

MARINE GEOLOGY & QUATERNARY GEOLOGY

H e =R R R F R R

BRI, B OM, X B, HBAR, TREA

Tempo-spatial variation of wetlands at the Yellow River Mouth and its control factors
LI Yanni, LI Peng, WU Xiao, BI Naishuang, and WANG Houjie

TELR L View online: https://doi.org/10.16562/j.cnki.0256-1492.2021043001

LT RGO H A R

Articles you may be interested in

e T P R ORTRT = AR A s A B HORE AT gl g 1
Changes of evolution models of China's large river deltas since Holocene and their responses to anthropogenic activities

TR SR D2 MR . 2021, 41(5): 77
SIMTEFRZ VORI E 4R A REE . 15 RN 5 R I

Spatial distribution of heavy metals in the surface sediments of Laizhou Bay and their sources and pollution assessment

TR AR U 20 H . 2021, 41(6): 67
TR RIR UK BRI ZIG AT R ) E R R S

Controlling factors and research prospect on creeping behaviors of marine natural gas hydrate—bearing—strata

TR TS 2R PO 20 MR 2021, 41(5): 3
AV R TR R AR TR F LR K HER (b AR A X FR e 2 T 15 s 6 7R

Pore water geochemistry of shallow surface sediments in the southern South China Sea and its implications for methane seepage

activities

TETEHL T 555 D020 H . 2021, 41(5): 112

TR TSV R G BT LA ke ) IO RR R A A Kk S BT Ao

Environmental evolution and carbon burial assessment of the west coast of Bohai Bay since Late Pleistocene
TETEHL T 545 20 H . 2021, 41(6): 194

VLR B W 55 DU L DURR ) RORE 2 45 A AR AR S PRI 3

Characteristics of grain size and magnetic susceptibility of the Late Quaternary sediments from core 07SRO1 in the middle Jiangsu

coast and their paleoenvironmental significances

TRRE LSS 28 DU 20 5. 2021, 41(5): 210

KEMG AT, PAFHE ML




ISSN 0256-1492 W RS 5 U4 R A2 1
CN 37-1117/P MARINE GEOLOGY & QUATERNARY GEOLOGY Vol.42, No.1

e, ZEMG, RIGE, S, BT I 25 AR Al ol B R FG A PR ER (). VR T A DU AL B, 2022, 42(1): 68-80.
LI Yanni, LIPeng, WU Xiao, et al. Tempo-spatial variation of wetlands at the Yellow River Mouth and its control factors [J]. Marine Geology &
Quaternary Geology, 2022, 42(1): 68-80.

TR, T, R0, R K, RN

HH ] T P R 2 T P M BB 22 B, TR S RN B AR T R A SE L T 8 266100

FEE: K T 1976—2020 4 Landsat £ 2 K 8} 5] 5 7 i B WAL TTRAT 0 T AR, 45 &35 MKW FH 7T 2 iR ah A A R AA K
EH o, PR T H A 2 R A A A B AR xﬂt#%w?«a 8 (47K) FeiF R (EFH ) REAKRBIIFEGN £ 7, IK
WHRT BB T TGP B L, SREAN. OHXAToBRELAFTEIRPZAT EZONEBRATREFRTL, &
L2 T ik BTG K Pk kiR BT OARE., QAFF ST BREMGIXR ZARTTINERAET R
W E,REBRENERKVEIRFEMA MEABESRTRE HAKRRATFALTIEMEL, @ K FAKATHE
W TR ZTHRAEAGEEDNER THHEREIZIR, 1996 F K F 2 J5 18 0 & AR K A AZ 4k e Bl i Be ik R Y, R B i
RN FHEFTERFRXAARBERIANRE—ERZEERT T TERNRRAA G AR, AR L BRER ERBR A
IR R R AR IE, AL ED; B ES N H T o

hE 52 S:P736.21 XHkFRIRAD: A DOI: 10.16562/j.cnki.0256-1492.2021043001

Tempo-spatial variation of wetlands at the Yellow River Mouth and its control factors

LI Yanni, LI Peng, WU Xiao, BI Naishuang, WANG Houjie

College of Marine Geosciences, Key Laboratory of Submarine Geosciences and Prospecting Techniques, MOE, Ocean University of China, Qingdao 266100,
China

Abstract: Based on the long-term series data retrieved from the Landsat remote sensing images (1976—2020), this paper is devoted to the study
of tempo-spatial variations of wetlands in the present Yellow River deltaic lobe since the last channel shifting in 1976. Significant differences in
the distribution pattern of wetlands are observed for the present (Q8) and the abandoned (Qingshuigou) river mouths. The wetlands in the current
deltaic lobe have experienced four stages of temporal and spatial variations with time, i.e the stages of rapid accretion, stable growing, rapid
erosion and relatively stable. The wetland growth at the present active Q8 river mouth is primarily dominated by the water and sediment
discharges from the upper reach of the river associated with sedimentation off the river mouth, particularly after the water-sediment regulation
since 2002. In contrast, the spatial-temporal variation of the abandoned Qingshuigou wetlands is dominated by tidal and wave erosion induced
by estuary dynamics. The wetland retreats rapidly together with the increasing coastal erosion and channel refilling, by which vegetation habitat
on both sides of the abandoned channel are destroyed. In combination with the Yellow River’s water and sediment discharge, the dynamic
mechanism dominating the wetland evolution is discussed in this paper, that is important to the countermeasures for future conservation and
restoration of wetlands.
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Fig.1 Image of the active Yellow River Delta and wetland

Base map: Landsat 8 false color image on October 24, 2020, UTM projection.
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Table 1 Information of Landsat imagery (1976—2020)

EE:E| liZas: BB 53 HE#/m EF:E] i3 i2E& I3 HE#/m
1976-08-31 MSS 4 79 1998-09-10 ™ 7 30
1978-08-30 MSS 4 79 1999-08-28 ™ 7 30
1979-08-25 MSS 4 79 2000-09-15 ™ 7 30
1980-07-14 MSS 4 79 2001-09-02 ™ 7 30
1981-09-19 MSS 4 79 2004-09-10 ™ 7 30
1983-07-07 MSS 4 79 2006-10-26 ETM+ 8 30
1984-09-11 MSS 4 79 2007-09-11 ETM+ 8 30
1985-09-06 ™ 7 30 2008-09-05 ™ 7 30
1986-08-08 ™ 7 30 2009-08-23 ™ 7 30
1987-08-11 ™ 7 30 2010-09-11 ™ 7 30
1988-06-10 ™ 7 30 2011-09-22 ETM+ 8 30
1989-09-01 ™ 7 30 2013-09-03 OLI 11 30
1991-09-23 ™ 7 30 2015-06-05 OLI 11 30
1992-08-24 ™ 7 30 2016-08-26 OLI 11 30
1993-09-28 ™ 7 30 2017-09-30 OLI 11 30
1994-10-17 ™ 7 30 2018-09-17 OLI 11 30
1995-09-18 ™ 7 30 2019-08-19 OLI 11 30
1996-08-19 ™ 7 30 2020-10-24 OLI 11 30

1997-09-07 ™ 7 30
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Table 2 Image interpretation marks for wetland classification in the study area
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Fig.6 Stepwise variation of wetland area along with the cumulative sediment load and cumulative water discharge from the Yellow River



76 TR 3 57 5 5 D 20 3 5 202242 A
120 4, 120 4
N [ ] b [ ]
100 ? 100 — *
£ £
= =
=807 52420029898 =807 s=0210,8101
&= | R=088 fr R*=0.93
§60— * §60—
X X
i §E oo
40 40
i 0 19962001 i 0 19962001
® 20042019 0 S ® 20042019
20 — T T T T T T 1 20 L A S A
13 14 15 16 17 500 600 700 800 900

SATP /Gt

AP ERU km?

K7 3 8 B E A AR SR ANV E () RARE (b) MRS

Fig.7 Stepwise variation of vegetation area in the active river mouth (Q8) along with the cumulative sediment load (a) and cumulative

water discharge (b) from the Yellow River

T 8 AT 171 Y0 b AT B i T AR AR 2 B o B
PEAS LRI (1B 8): 25 — B B2 (1996—2001 4 ), i
8 VA1 11 & 5 430, Y MR SRR g, =2 i B B w il
WAL A 25, TR K AR I AS R, R B T LR G /N
55 T BE(2004—2010 4F ), B SCI T K 70, A
TR AR A1 o (] ) AV U VD URERE Ak, AR 2 TR
Hi AP & B A = B BE(2011—2020 4F ), TR bl
Bl 7 55 v AR R o, R Ak B 5 DR bR e
DT BRSSO g th o T KA TR B E 2008 AR 7E
B 6—7 I IR K 8 V0 A SR AT IRT 10 = A U A
AR R B, 38 3k At 7K Vs 095 38 i b K T TR

[, 2010 e 4FE 2K N2 2000 77 m?® DLEM,
TR AN FE AT R A e R AL T R AP AR KBRS

1996-—2020 4F-[0] 7 5% A% 1 i 3 554 e e 1
T 110 b A 7 i 1 2 R AR A (81 9), Bk, I
7 5 R X5 v A A R DX R Ak 25 R d o
8. 1996 AFAR A w78 2 DX B A o0 B, 43 A 78 S Bl
T A DL R e A, rhe e AR B R XA
TE DI A5 AL 5 2001 —2008 4F 1 1] {1 4 % 7 55 X sk
BT T [ e S ] 1 Ak, YT A A 2
L R R R 6 X & 2011 4R, IR I A
TR e A R X I i A S, [R] ESE  E S )
& B 5 2016—2020 4F sy | e A w7 R IXC
R R 5 TR g B R XAMIN, AR VD Ak
A A R X R E

M 7 75 R A F (B 10), 2000 45 {15 % 7
o5 DX 2 B 26 R B AR, A R A A
=5 4347 5 2004 AF 0] 11 &b fig 3% 7 55 i AR B B 4G Ok, b
A EF B/ AR K B 201 1 AFA) I  EAE S A ,
FLO AR 2 7 35 K o B AR K 5 2020 AR T3 P 2

50 —

W P

w0 ™ PR R X

\

A 25 T B /km
[}
(=]
\ !
T

=N

2004—2010

] -i_*

0 T
1996—2001

8 Ui 8 TLI e [X & 5 0 AE 7 i X Tl AR B B Az Ak

Fig.8 Temporal distribution of Q8 wetland fractional vegetation

2011—2020

cover at different stages

PR H A, BN S R R AR, PR R R R
FEl " Hor

SRS, BUAT A7 11 08 M A 4 B 7 55 R R A
T T AL (R 73 1) o3 A B S A i B Be b AR 4k,
B R A P71 O BERNR KRS 2 BE A AR B
ARAREE T KR SIS, JE R 2008 AR R AT
(AT 7K I8 36 A A A KA R T IR K 1% 78 55 1T AR, 1]
T TR0 58 b Ry TR K A B (9 A A ) $R A T R
T G 2 PR 85 s (B AR K R I R A G n T e
AR 10), JLHIE 2016 LK, Hm . Ml
Bl 7 T8 R DX TR BGEE  En, Hod B AR OK R
JR R e . HAE KRR — RO A AR L R
JER B ER AR Y, A K AR, Bl T Ak
P, AET] 1170 W K38 117 A 00 2 15 0 T AE 9 1Y
5 R S5 A



55424 55 1 ZEFMEY, 45 BERT L B 2 AR Al B R AR R 3R 77

a. 19964F b. 20014E

—>Z

4195000

gy

S S e

4185000 —

4175000

i

c. 20044F d. 20084F

—>z
—>z

T T 1
685000 695000 705000 685000 695000

I I
705000 685000 695000

T T T
705000 685000 695000 705000

£. 20164

e. 20114 N

4195000 —

4185000 —

4175000

N [| g 20204 N

<1451

A JoRERT A6 X
o KL A i JEE X
AR S X
R X

IR BB R X
7K

(]
|
(]
|
=
0

1 T T
685000 695000 705000 685000 695000

T 1
705000 685000 695000

1
705000

B9 IR 338 8 I A 48 7 a5 P 2 1) 43 AT
Fig.9 Spatial distribution of Q8 wetland Fractional Vegetation Cover during different periods

a. 20004F: N (| b.2004%F
4195000 | T
WY
-~ y iﬁh: 1 o
4185000 — ” (ﬁ ' »'j
4175000

¢. 20114F d. 20204

—>Z
—>Z

T T T
685000 695000 705000 685000 695000

I T
705000 685000 695000

T T T
705000 685000 695000 705000

e O o W s o o ks @ A [ s

A 10

AR 0 8 IR M R A A i S Y 8 () 4y AR

Fig.10 Spatial distribution of Q8 wetland vegetation types during different periods

33 BRFFKGEMHETTURZIEER

J 3508 7K I8 R TG DX AR w0, 1997 4F R
BT 7K VA AT T B N TOIR S A U)W, 5 A T
TFo ARER S5 o BE A s ] B A 1989—2020 4F,
5 B K I T SRR L R AN BB

Z X SR T AR T e TR TR BT
FesE M B BEEAR Ak 55 1 BY B 20 122 80 4R AR
1996 4F-¥0] 8 P 5711, Yo b 171 FR G o 7T R AR A e
Ui ) 1 IS IR . 2R 2 BY BOh 1996 4F
R (ARTI BTN T = is (R 1 W53 AN 62 VA S (AT S
FRREL 2240, 1 VE 8l 1 5 3009 A2 Tl 52 e Y 1l Fr) 32
IR ZE . 53 BB 2006 4E 5, K F1E K I8 I RHE
i T R T AR, PRI R 108.58 km?, B A
TR X AR S

AR B 7 55 1 B Ok R (] 1), 45 4R 0 1 b
L 7 5 T RRURS) B2 A K, HL VAR R, IR B
T XS eV R R, e A R
JEE XA AR /N o 1989 AR, v L R A A
JEE DX S YR YR TE A R 850 A 5 1996 AT, i % AT E
Ak 2 1) 7R e 7 ) SEE AR e e AR B e R DX 1
T T P00 5 A, A P R O SR A
2001 4F, 7 A T8 T5 s A 4 5% %, v s e AR B
JE DX AE A R, e TE PRI AE A T . 2020 4R,
R R R aE X SR VE s TR, B
T 373 T0 s K A (5] 12) o

AR 7 55 5RO F (8] 13), 1995 4 RE T 16
AR 3, MW A O A5 O 18] 5L T SE A, 3
TE ) A AR UK 43 AT 2 R A0 - L TRT S A
I3 %, 2000 4F LLS S A0 A X R K AR P e



78 TR T 35T 15 58 0 44 5T 2022 4% 2 H
250
LR e o
200 — B . L] 1&@%&%%’%
t AR m e
Z - il i of 5 TS i
150 L W A
= - i 1 g
= el f_ .1 .
X100 — = = B -
§ I | | | ! nE ! ! ! . =
] R |
50 —
O"4—F—F—7 7T T T T T T T T T T T T T T T T T T T T
DN = N T VN O >0 DO = T ©O >0 DD —~ NN o0 D
2233888 ggdggssssssscccco oo S
ﬁﬁﬁﬁﬁﬁﬁﬁﬁ [\ IR o\ BN o\ I o\ A o\ I o NN o\ NN o [ o IR o I o I o\ HNY o\ I o\ I o\ I o\
APy
BT 2 593 K V) W 0 X0 b A 4 7 5 P A T AR AL
Fig.11 Temporal distribution of Qingshuigou wetland Fractional Vegetation Cover
N || b. 19964 N || c. 20014 N
4180000 T T : T
4170000 — b
&
4160000 T | | | T T T T
685000 695000 705000 685000 695000 705000 685000 695000 705000 685000 695000 705000
e. 20114 N || f.2016%F N | ]
N e
4180000 ' T ] #t. TChpEEX
B ek X
OO0 sl S5
4170000 — - B PR
RIS R
[ k¥
4160000

T I I
685000 695000 705000 685000 695000

K 12

T T
705000 685000 695000

T
705000

A T I U097 7K VA R A A i P ) 4 A

Fig.12 Spatial distribution of Qingshuigou wetland Fractional Vegetation Cover during different periods
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