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Fig. 1 Sketch map showing the

vulnerable areas to sea level rise in China
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7. [, BRRSCGRFXEFCEL KBEEHR, 4FIXEEEH R RMKII=A
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9 4 FRE CO, HERBUR T #4948 L 8P| _E B0 7 R JAEMHHE 2 186, B 2050 44
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ARSI L FHIEE B AR 40—90cm . B BB M EFHE T AR SR EE, 29K
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1 BFELHA soem HEIZAMGBKGRHES GUSET, m)
Tab.1 Impacts of relative sea level rise on the seawall of the Changjiang Deltaic area
(Huanghai Datum Plane, m)
komplde KIToX KT AaLw
R B LEEE KEWME it ris] T ¥
b3k [ REM FRAL s KT L4 KT NpE AT
FER  HiHm  mUH blg= g MR
BRKE Gm) 86. 3 34.9 83.5 46. 6 298. 4 25.2 46. 4 45.0
BRBT R 8.5 6.9 6.8—7.8 6.6 4.5—6.5 6.2 4.9—6.6 6. 4
k& 43 KA 6. 63 4.92 4.74 4.78 4. 04 4.11 4.01 3.63
® R RE® 1.5 1.5 2.00 1. 00 1. 00 1. 00 1. 50 1. 60
Rl 8.63 6.92 7.24 6. 28 5.54 5.61 6. 01 5.73
ﬁj}zm tmg . . . . . . . .
EFH
Hatig +0. 44— +1.01— +1.11—
50cm +0.13 —0.02 —0.32 —0.59 —0. 67
R —0.56 —0.96 —0.59

ST RRKAE SR, - MK TR,

1.2 KkFI3E

PEAEIANERDO KL, RITEREERN IXBTAERNTE, XBITHE—
BBERRAES. G SERERSSEEYN. BYELFA, WTFBLERE, BRTECER
Dn3s, HFBGRNE B RHK G E. HOKRERRAR. mondb 5 T R R s B AUK B
o B A MK B HEAN LA, FERESHE. ¥, FESt BN BEHEAE. £X
P& _EF 5S0cm, MW —BIHEK G FHEE 15%—19%, —BHFKEEFSTH
20%—30%"), SBAMFHKENKKRBMEK. EAW T HREEMRE, REHEEEEREN
M. Bk, B, SIS RAILAE T S S . RER LKA, W T8RN
PR EERAR T ERE, KB TE LT 40cm, PR FEAE —SHKLBRET
B 20% RS, WMHKEES THRSBUREHDK AR . MEBUKREER, T InE
HREBRE. ERLT=AWN, wREEEIAELAGFEE, X BRI, HY50 5
ERTYHFHIEFE, BiEERBKEHCT2EE, KEKBIEHK, EB0SH4
B, BREEEE LT 50cm, MPLEHKENERBELERM 15%—20%, 4 REFIEHN
A AREEH HEBS PR AR,
1.3 ABOSBLTE

FEEEASHED (EESESM OB, REFLE FEH#HY OWREMRZRYHY
EHES, EERZFARPAEFERNEA. R TLH EAKAE D 5L RHRER
WERHER., B, WPE LA, BREMAYE, R{UEERE D EADRBILERE D,
T H¥SEBERM MK TR PRI M LIE IR, EEEMEL. BFIRSRRY
ZeEMEASER. K, BFE LA, BUER, BSRLEREERIHRERCKCRK, #
k. BXERE. BEHUASHERESZEFEREN, ET A, O XREEER, 70
FRUN, EMEREF T, BLaTE P KM AET 0.5--0. Tm. L BELE
BRI BB TIE 1. 0m, 1992 £RBERNXRMBRE, HRBXI L, K28, B
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FEFESEREMEE, HESFRKE 4. 0ZTART., WEHE, HHMETEELE
F+ 50cm, & 2431 7 St HE AL R4 KA EHWLY K 50 F£—iR), £H 16 EEIHE
BOF, REBNED. BEFMAATELLURTRIECESSEEBEOLUS, EaE
OHARRERE, RP AU EMIXEEEERZERN™E (k2), HNLERES
KW, REBOLENE. Wi, BFELASHRMEREEESN R, kT
RERARHE M . S B AUE M R L RRM IR TR, BRI SEMNREn, Mg
1B A .

%2 RTELA Soem HPEGHFEREOTRENELIK® GUEXEET, m)

Tab.2 Impacts of relative sea level rise on the important harbors in China (Huanghai Datum Plane, m)

P BATHEE B s B ML BELT S0m e tmaT -
T B B 7 9 A
REHE 2.9—4.9 2.5 3.0 +0.1——1.9
B OHE 3.4 2.7 3.2 —0.2
ZRERE 4.1 1.6 2.1 —2.0
R 2.4—2.6 3.2 3.7 +1.3—+1.1
1B £ 2.9—3.2 2.7 3.2 +0.3—0
ok 3.2—3.8 3.0 3.5 +0.3——0.3
AE#E 3.4—12.3 2.8 3.3 —0.1——9.0
EEEE 4.1 3.6 4.1 0
s 4.5 4.8 5.3 +0.8
L 3.1—4.0 4.1 4.6 +1.5—+0.6
T 3.9—5.9 3.3 3.8 —0.1——2.1
W% 4.3 4.5 5.0 +0.7
Hm 3.9 3.3 3.8 —0.1
BT 5.1 5.4 5.9 +0.8
i qmp::3 3.1 3.3 3.8 +0.7
ZWE 2.8 1.7 2.2 —0.6

» REFHOTENEZRERAESHHRRTRL =R,
oo U7 ARMMEEEATIE, -7 AR TR,

2 WV EFAX S EER N AR

2.1 Hiftk

P BT AT K e £ B RS T E LR KA R K EMEB RS
KHRMES M EEAKES R, PEEEHKX, IR KITORHK, 4K LU 5 H#
FAKNE, BFFEERHTHNTARAOR, I OM 28T . KBTI OMRMET. &
LOMTHEN . BLOMEMNT. ELOARMET . L0 AT UURBRIT O M.
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HILTHHERET S, WPE AR O AKNRIE, XX B AR R R —E
B, DA EWERE, BB BEAOKTE R R O A K R AT EER S, REBEAARHR
MOKEFEERE GEKESEE (C) >200X107°) —REERII THAEHRELRE
1.1X10*'m*/s BY1ES T, T F M L FF+ 50cm, FER LT HEH BRREE 1. 1X10'm®/s B
MEFEREBEW., ARILKENESFEAHNERERE, HERILAHRERZ1.3X
10'm®/s BIWLZAL 40%, TIARE 1. 3X10'm*/s HLENE 60% (F 3)1,

%3 BFELEFA 50cm M LGSRk ORTEKREL R M
Tab. 3 Impacts of relative sea level rise on water quality at Wusong

intake of Shanghai in dry season (%)

B’ (m¥/s) 11 000 12 000 13 000 15 000

KikZ et & R 36 24 15 5
FHEKLTF 200 [ @ELFH 50em 71 44 26 7
X107 HLEE (%) b= Bilip: S 97. 8 83.3 73. 4 40.0

fHE, BTFETE LA, SMAETTERNME, ARG K T2, &85 /KER
MK AR, EEEE, MEKEEE. mEEHEATHTIHRRBEK, HTFRIOHE
FINAG, THtEE, BUERFAE B SEE R, SR TR 75U BRKRKETE
FHTE K ZRARAE, TKBRREH B, CAER 10 BEEK)THKIEKE4EBRKY
W, RRXFFEEEESTVE L ENTE, - fERT, fHEERSMN. RE%,
HREEH SR,

FEIEFEEHK, dTHEKEMRS, WA HKERKEE LIRS T KERK
B, k&, 228, B4, ER%T. BT, XX FEEEFRETKIEAEKA
BT EKE, ELMRTHK=ERBREE. KREVFEEF, BMERREHTAKA
RERETHE, BIOIAE, Ml s X KM AERERAY K, TR mnE
T KA 5, MBRTEKAE.

2.2 HWhbi#t S5HEES

o [ Y5 - TRt XA 3 i o R R R AR, KA 2—3m (R AR S REAME
D, MATEHEERTRERYREN, TR XOMESEARRE 3. 0om, TMEENE
W ERRBXILEEELAT 3. om SREU T L FRII=AUMK L8, s
B 1.5—2.0m, EPFMAT 0. 7m £F"; MFHRITL=AMAT M. LRGSR
TR AL, B —H4r b Kb T 3 FRAX 0— 1. 5mD21, K, H BT IX S 7T I f9 4H 24 &7
SEAFYUMFHEBMAUT, TKREmMAHEEERY, BAXBHEAKEL, REENR
FERE., T HXERT R B REFERSEENKFAHESLET KW BE (mXRe
FAREOEE RSN DEHAT RS, EMERTH T RE, 8 7E L AREEX SR
TE+4RYBERBEMEY, “EERBEHTEFKEMAREELE . RERE. ¥
AR M BR G PE LA 50em REEIAMBEEEUMH LB TERE, BFEL
SRR, LB NIRRT HEEIWBEBE TR RO, ARFFIUEY, KK
BVPE EF 50cm, REBMHZEREM LEHAWLTIREII N 100 F—AN S BLEE KN
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10 F—i8; T MNMHEE TR E IR 100 £ —BH S B0 Y 20 24K —B . AR AT B
HEES, ERBEHIAR 20 Z40F—BREN S F—&; LEEHIAREEZETE—ER
HIOFEFFE—E; THUEIR 40 E S0 F—BREN 10E—B, SREXBTEKENT
BB,

F4 BFALAXNEKRE. LB MEHHARIHRER
Tab. 4 Impacts of relative sea level rise on urban floed control at Tianjin, Shanghai

and Guangzhu (Huanghai Datum Plane)

AEEAMBEEEN CGEEET m) bipiedtyi Y
i i)
WIFE6L RIHRES
£t Cemy 10 20 50 100 1000
(m) (F—#
0 2.58 2. 83 2.96 3.18 3.33 20—40
R 3.0
50 3.08 3.33 3. 46 3. 68 3.83 5
0 3.04 3.21 3.32 3.55 3.72 4.23 100—1000
ki ] 3.7—4.2
50 3.54 3.71 3.82 4.05 4.22 4.73 10—100
0 2.76 2.99 3.26 3.47 411 40—50
T~ 3.2
50 3.26 3.49 3. 76 3.97 4.61 10

* EEMBERFEM, TTMEAEI A

HET, HETFREXETHKESRRE, WERAKRRTE. nEheERRLT
LR LEH, BPOCRAPKEREENHHRKENEBFFEEE -F-BRNUER BIF
/IEFHHE 27—36mm FIK) #9{LG 60%, Hiu KHKRENEMR, MUTOrHXTELEH
WHEK . 1991 FRBMRK RN, GASERTKX 200 BREHEFK. BFE LA, Bk
A, SECRMHPK RERMACERREMR, BRHPKRERE, BIHEKENEERE. £
EIR, TR R X BUK e R B . BUKTEERD K. BUKIME. FHRCKH. & XA
BRFAHSEE, XTI 2 e U E R
2.3 BhHRERiBY

EEE RGN R T R R G AR E BN AL, H AR A E RS — R s kg,
ERRBRACERERAR 2/3 UL, EHE, HRETACTREEREAE. B
T SRR X TE A H R IR TR R 300 B4, EFFRRIFFAKRKE 258km, HFERFHIR
WAR L 2H 607 B RAEFHE EFOR X ST SR LA RBREE, K
FRERTCENBRICERN YT E” WIRIFDERE. EWRE. RER. FH. 1L
WM =4 5 D FERERYE X AEH, BV E LT 50em, XL B9 15 A iy DO B 3%
AR SR &R 31—366m, YTk Rk 24 %, KPR A # LI XR KR
RBAFEIT 60207, oSt WM KA B MARHE R A R WK R, KELHIEH
HHEYSERER. BHRAPRULRZFAWIKEEDSHEEZAARARENREW, CEN
—HEERFREOHSTEZBIEE.
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3 HhkHHEN

(DHEHREFHEREW, E 2050 4, LB VE L 89 R EMHE T TTEER 20—30cm,
MTREEEHX, BHRRN=AMNTFREXTE, BRSANIEYE TR TR
RFANEFE EANFETREF. MTEZAWBR MO EREES, BRTFEHH
21 WART AR X P H AR E TR AT 2R PIEN 23 fF. B, A EER
RFAMEFE L RERESX AHART O =AW TR RS 52X BAEMR,

@ EEpXEFEEFNTRNEMEMEFHREREINRE, AOSLFF
FEHREHTAMEE. B8R LR ERELIBEERE TR, FER
W (EEXRE., BN MEFIORA) KRS B P a SR rEdE, Hek B fm i i by it
TELESFRE, FMEEKEEREBMB &R . HETELF 5RO REY A8
WP EMIE EF, BEXEC 0 REWEEEMTE, KERKWHIEEE .

(3) NEEEFE LA RGAREN, FRERGHEFRAAGRGRELEFR
HEEMREUREXTRT R LF SRS, YHHERETEH ARNE cnms
HEE. EUREFEXLERINES  REANEETFE LA RENREERKEN R
BRFB, ERFXRMIELFAEESEETX, HESH AN HRNESHLEFEL,
e S HEM PR ES LR R, URRNREREERN P LTEBIKANEMES
FERBHRA. REEESHK, FHEXN =AM TEHEK, 21 Hop kg rEm L ftE
RABEE LR T ARSI R T ASERLM IR . BEREIEN, B
g KRR RN AL — VIR G BRI S, B LA 20t B R e AR A - 1 L 70
B, KXEEEPEHLANREE.
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POSSIBLE IMPACTS OF SEA LEVEL RISE ON
MAJOR PROJECTS AND URBAN DEVELOPMENT IN
THE COASTAL AREAS IN CHINA

Yang Guishan  Shi Yafeng
(Nanjing Institute of Geography and Limnology, Academia Sinica. Nanjing 210008)

Key words coastal areas. relative sea level rise, projects and installations,

urban development
Abstract

The coastal plains are the regions with dense population and well-developed economy in
China, where there are over thirty middle or big cities and nearly twenty important harbors. in-
cluding Tianjin, Shanghai and Guangzhou etc.. Due to land subsidence and other factors. rela-
tive sea level rise of these areas can be 2—3 times of the global mean value in the mid-21th cen-
tury. So the coastal plains of China will be one of the regions which are the most vulnerable to
future sea level rise in the world. Through the typical researches on the old Huanghe Delta near
Tianjin , the Changjiang Delta and its adjacent area and the Zhujiang Delta, this paper analyses
the adverse impacts of a 50 cm sea level rising on coastal defense, water conservancy and harbor
projects, as well as urban water supply, flood control and tourism in the coastal areas in China.

The research results show that, acceleated relative sea level rising will cause marked de-
cline in the function of the various coastal defense and water conservancy projects and endanger
seriously the functional working of more than half of sixteen major harbors. Meanwhile, it will
also influence urban development through deteriorating water quality, aggravating the tasks of
urban flood control and damaging tourism beaches. Tianjin, Shanghai and Guangzhou would be

seriouly affected.
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