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Fig. 1 Sea-land division and tidal flat resource evaluation unit division of Bohai Bay
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Table 1 Evaluation index system
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Table 2 Standardized values of impact indicators

TR AR AL T 42 2/ % ke Y Y AL 2/ % A HE K/ em 1 11 HE KA/ %
[0, 0.2) > 10 >80 >12 > 10
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Fig.2 Changes of socio-economic and environmental indicators in four typical years in the study area
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Table 3 Water quality in cities along the Bohai Bay in different years

Ny W EIT A W EIC B T EAIE C W EIT D W HIT E W EIT F NI G
2003 4 0.90 0.90 0.50 0.64 0.90 0.90 0.90
2006 4 0.90 0.90 0.45 0.60 0.90 0.90 0.90
2012 4 0.90 0.60 0.20 0.46 0.50 0.60 0.70
2018 4 0.90 0.60 0.30 0.50 0.50 0.60 0.70
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BLANIE 3 Fis o
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Fig.3 Changes of coastline in Bohai Bay
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Table 4 Proportion of natural shoreline in each research area

2003 4 2006 4 2012 4 2018 4F
AN T
K /km KB /km AR R LB/ % KB /km F 8RR L L/ % K B /km H KRR L/ %
A 54.6 54.6 100.0 30.2 55.2 30.2 55.2
B 51.7 51.7 100.0 51.1 98.8 51.1 98.8
C 57.9 52.9 91.4 14.1 24.4 14.1 24.4
D 57.9 54.9 94.8 17.1 29.4 17.1 29.4
E 47.8 47.8 100.0 40.8 85.4 40.8 85.4
F 81.1 81.1 100.0 63.4 78.2 63.4 78.2
G 97.9 97.9 100.0 69.5 71.0 69.5 71.0
L)L 2003 4 R GG 4y, 2006 4F 5 B B AL f) . RS S B us /N BB B R LD, 2012 4F R R ke KR

AR 2003—2012 FERELIES K ETERMAEML, SFMDHRFEL O R TRERBERE,; 2012 FL5HT
[l G T SR AT A ) BRI A 4, PR PR o0 H AR R 2R 5 2012 AR IR FF— 3,
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3.1.2 HraXigiz

(1) FABEARGERE o A SCRE W J2 45 AR 181 22 SOk v ok A 2.3 37 b il R B RO B AUL 45 L, Tl vl 7 T 7%
HEBOHE I S 7 R AR AR -5 m SFIRER LITRMER XU, ABFRUY -5 m SE IR B IBURRE £ 56 A~ (4
ASVEA S TTH 8 ANRAE AL, 20 A e R T 22 i I 10 2 Kk % 1 il i Y AR A

R T S )35 v TR AL 3 2 ) 0 A B B SN I R R R s N R (R 5) o ARBREAORE, BEE FH
RUBEHYIEC, T R RR I K 7 190 3L A XS T 2003 ARAR AR AN T, BEDR T R AR AT T R B e, o
Qo) R TR AL LA R B Y B A AR AR 10%

x5 JEMBTARFRMEBEDREEZL

Table 5 Average tidal current changes at different development stages of each evaluation unit

2003 4F 2006 4 2012 4 2018 4
T BT Tk Y& 1) I/ V5 L/ Tk 7% W1 L i/ T V5 1 I
A E S % AE/ % AAE/ %
(m-s7") (m-s™") (m-s™) (m-s™")
A 0.571 0.562 -1.58 0.523 -8.41 0.513 -10.16
B 0.492 0.490 -0.41 0.531 7.72 0.524 6.50
C 0.485 0.492 1.44 0.522 7.63 0.523 7.84
D 0.372 0.371 -0.27 0.362 -2.69 0.348 -6.45
E 0.341 0.341 -0.29 0.294 -13.78 0.290 -14.96
F 0.302 0.298 -1.32 0.290 -3.97 0.294 -2.65
G 0.471 0.468 -0.64 0.460 -2.34 0.456 -3.18

FEDE S B 22 0 A R B S N RIS THA AT R (K 6) , N TRMEBRFEAREARRLMATREL
Fens , v Th e L R OLREA, RIS RH B AT e 0 2 A R R A s TR] SR B A
g =P T W/, e B AS ) | B AR B AR LR BT R 25 N R A 3%

x6 FEIFNMETFARAFEZMEBELTN

Table 6 Tidal range changes at different development stages of each evaluation unit

2003 4F 2006 4 2012 4E 2018 4F
T BT
W22 /m 2% /m AR % 1 2% /m A H /% W22/ m A A H S %
A 1.47 1.46 -0.68 1.51 2.72 1.52 3.40
B 2.15 2.17 0.93 2.21 2.79 2.23 3.72
C 2.48 2.50 0.81 2.52 1.61 2.52 1.61
D 2.69 2.71 0.74 2.73 1.49 2.74 1.86
E 2.16 2.18 0.93 2.22 2.78 2.23 3.24
F 1.95 1.94 -0.51 1.98 1.54 1.99 2.05
G 1.54 1.56 1.30 1.59 3.25 1.59 3.25

(2) B AR 9 S, A 7 kS e R XU O T T, AR SR AT TR R R B B A AN PN BT
7ML G XSS B KGR 80 o e AL B AR Ak, T S B AR AT RT3 Ry e R DT R R T R, o A
TN R0 C REEHSILEBAIPEAN o0 D REE M0, e R 3088 1 25 & 1H 3 er, R BEM ot ¢ fiF
HrBa e D BT HEE ), HARIE bRAR e 0, T 7 TR AR A 1 ) W AR G875 i b 5 o XL 2
KET B KA —E R TE, JF R BRI (2012 4F ) 203 9800 ) F 1 km 420 #4 3E 7K 057 %5 2003 4E 384
0. 17 m, A0 FI7CE H I3 Jm 0. 10 m, BRI XU W) 5% 18 F 2006 4F fx & K A7 8¢ 2003 A3 1 0. 03 m,
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2012 3K T 0,07 m,  WUER ) A i K A IS T 58 G L T A, H b D) Sk 3 R s L Ry B K B B
WA XEL, fRm KA IR 0,10 m,
3.2 HEEMEAARERBENERETL
RAE Lk 2.2 AR L, ST 4 ANFFRB BT A TEN OnMELR T &R SR A TG, TR
WET,
xR7 BEREMNBETEHENEMGRE

Table 7 Evaluation value of carrying capacity of each evaluation unit

Efy PO A IR HOT B T e WERT D WMROCE ST E WERHOT G T
2003 4 0.799 0.799 0.715 0.738 0.878 0.899 0.893 0.817
2006 4 0.737 0.721 0.642 0.673 0.811 0.808 0.846 0.748
2012 4f 0.712 0.709 0.496 0.571 0.716 0.694 0.765 0. 666
2018 4 0.734 0.724 0.520 0.580 0.751 0.675 0.774 0. 680

2003—2012 4%, APPSR ITR B RE ) A AR R R B 09 R R, AR B0 HE B0 TR X T M O R R AN
s 5 MR A BEA A0 (2012 4F) 2 2018 4F, I THRZBURE EIEEEE W — L L, &
M 50 T0 10 W VR T A AR 38 ) s BAS [ 0 B2 0 [l 7 X & PR SR T R O AT TR, AR B AR O Y O Y R 3k
1M, A#EL S 2003 4EH) 0,817 FRER 2012 4EH 0. 666, 2018 4F X [ T+ 2 0. 680, i 15 M ik T & K % /1
B 2 Y AR R AE 2 A TP PR PR 2R G R 45 2

PEMN I C FIIEH BT D (AL T R H W g &8 5 038 ) AR 4800 T B2 B T R e s B OB A s 1 B Tl
Pel s i S e, AN BT C 32 5 0 AR RS T B X UK B s bR N REA DG PR BRI B AR R IT C
ARER )T A7 R G K B S eV O DX 3 32 XU K S A AR

W& GeAt 22 TR, FBUEEE TARIE S T i w7 R, HEsh TR IX AT L, IF
HrBa ot A IR BT D BRI I HE T AR 1L T 207 1 AL GDP B4R b T, R e A A0 A Tl B A i S R T
T HLIX R KT, FEIKE) T ) AR TV A MR T R R B RE ) o OB Ay R SRR 4 1 Ve VS i 1 5 U R
WS T ERsm, BEEFEREG T — R BHIHRRCECR, ™S8 170048 7 2 e i g i - & i 5l
e T ORI S KR, U TR R T R KR, IR Sh Jy FR S Z 4R T T 2018 AF M Ik W IR A T
KARBRET), 15 2018 & PR B ICHE R T & R 28 ) BAS [ A B 1 el 7
3.3 HETHRALZARBENZTHELSS

WZS S AR SR B (B 4) , B0 7 AP0 S T AR 48007 09 40 A FUEELE T & 5 B AR — 3, R
B S0 VS TOUAR 2 ) e 55, BV Dm0 . TV T ) R B Y G R TR I BT TR RN AT 6 T R R L, LV
T0UA B 2l 3855, V5 Gk LA R, PRI DSR4 TT 2 8 B 0 A B e At DX S8l 555 5 T 8 B8 s D Rl DXk
AT RIS O, SZ AN B, KB ) S, URiae )R, PRORETT R R AR . XTI
FER TG AR T ARG B, RS BT 2 BT AR R MR R R SR O, AN TR A B O TR A
T, JROMUASE A Rl v AR AR, KB O AR, R B T B O B B AR AR R Tl
el fry FELSEL 1A AR 5 3K 200 km®, (U TR A S JR) 25 58 TV G GE K Bl ) A, (AR R TR N R 3 T 5
M) AN e ) Sk DAV BT R AT AR o) LD TR, (R KA 5 W Al A oK TR A I B i X
BT Sk B BELRRAE T, AKARTS e 5 S h e VS TOOME LAY 180, S 2200 R 25 5t B K AR TS e S8 IR B8 )l

A R IR AR R AR e, TR S T R BE AN K, i e %) A KUY R R T R IE 2 P, S B0 R
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Fig.4 Spatial distribution of tidal flat carrying capacity in Bohai Bay in 2003 and 2012
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Research on the temporal and spatial evolution of tidal flat resource
development carrying capacity in Bohai Rim region-
LU Yan, YANG Yuanyuan, LU Yongjun, HOU Qingzhi

( State key laboratory of Hydrology- Water Resources and Hydraulic Engineering, Nanjing
Hydraulic Research Institute, Nanjing 210029, China)

Abstract; Effectively identifying and evaluating the differences in the temporal and spatial variation of resource carry-
ing capacity in each tidal flat area is conducive to the scientific planning of tidal flat resources. This is of great signifi-
cance to the realization of rational utilization and protection of coastal tidal flat resources. Based on the spatial varia-
tion of semi-closed gulf beaches’ characteristics in Bohai Bay and the “driving force-state-impact” model, an evalua-
tion system for the development carrying capacity of tidal flat resources is constructed. The resource carrying capacity
of seven evaluation units during four typical years is evaluated, revealing the temporal and spatial evolution character-
istics of the development carrying capacity of the tidal flat resources in the bay. The results indicate that the reclama-
tion project weakens the development carrying capacity of the tidal flat in Bohai Bay. During the large-scale construc-
tion of the project (2003—2012) , the carrying capacity of each evaluation unit has exhibited a downward trend. Due
to the implementation of national reclamation control measures, the carrying capacity has demonstrated a recovery
trend since 2012. Spatial analysis reveals that the carrying capacity of the bay roof decreased more than that of the
southern part of the bay, the carrying capacity of the area near Tianjin Port is poor both before and after the develop-

ment, and the carrying capacity of the tidal flat breeding area south of Huanghua Port is strong.

Key words: tidal flat resources; carrying capacity; temporal and spatial evolution; evaluation unit; Bohai Bay
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