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Fig. 1 Sketch map of Yellow River Basin
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Fig. 4 The variation process of precipitation and runoff at Lijin
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Tab. 1 Usage of water and sediment for industry and agriculture

i i) 1950-1959  1960-1969  1970-1979  1980-1989 1990-1999  2000-2005  1950-2005
TS KL m? 153.95 166.12 230.92 305.42 316.46 422.3 251.64
RN SR t 2.13 1.78 3.28 2.81 2.29 2.04 2.42

K2 KERFBKBDE

Tab. 2 Reduction of water and sediment by means of water and soil conservation

I i) 1950-1959  1960-1969  1970-1979 1980-1989  1990-1999  2000-2005  1950-2005
K ARk ML m? 7.28 9.82 21.93 29.35 29.04 27.36 20.20
K L ARFEIRID HML t 0.32 1.51 2.87 4.01 4.57 4.35 2.81

3.2 ITRASIKE|E

Bifi 2 T B AR KO IR S A T P R R, TR s DK VR AR BT (R 1),
1950-1959 4F # ] L AR 4 51 K 50 153.9542 m’, )55 K EEE Wi, 20 4 70 4E48
TR B s, (RSO AR e aly S A8 v /N (B 4). E1 1980-1989 4, 4R 445 | /K &34
Jn)305.4242 m*, H1950-1959 4= T 151.4742 m?*; F]2000-2005 4, 4EHy5 [ KEE &
422312 m’, € &2 [EH B4R MUK 74%., B AT L, EE A KSR A AR R
SR T TR S KR, 251K R SR S5 1ETRYY, 51V 1950-1959 4
K 21342 t, 1970-1979 45k 3.28 47 t, 2000-2005 4F 4 2.04 17, t, HE IR 20 42 70 40T
G, SRR, (H5 1V RIS KA.tk R E Z e vb7Es 1 K
Fad R A RS 1, XTI TR R VR v B, SV R S I 2 S A AR,
MTFAR R, (HT I8 B9 UL RE 10855 o
3.3 KEFERFRIKRIDE

TR A PR 2 A o AR b R R T el T A A T HRRDIR G, DT 5 M 3k i =
RS R, 20120 60 AR AE S LM st X, JEHESE S - R T X AV 2 1
DX IR KA K O R TAE, FEOMBH . Mok BN PO AR + AR R i . R
112000 4E )58, B R 4 RO X B A BRK LR AR TR 18 7 km?,

1950-19594F, 7K ARSI 153518 7.28 42 m*F10.3212 1(F2), 1960-1969
4, K AR U 5 R 9.8242 mP AT 1.5142 to 20 TH4E 60 AR R K RAR S it
KRGS, FIEOK I R BN, 1970-1979 4%, 4FEXK &8 21.9342 m’,
IR TP R 2.8744 t, FE 1960-1969 4E 435380 T 12,1142 m*F11.3642 t. 20 42 90 4F
R, FREEOKEIEINE] 29.0442 m®, FHEIEIEIGINE]4.5712 t, F1960-1969 4435134 i
T 19.2242 m* Ff13.064Z t. 1950-2005 4%, /K LR FFAEIE K i 20.242 m®, AEH0E VD 3
28144 to BXELIK LRI I Y A TR S0t , (R BRAR PR BERRAIG, A EKVDD, RIEA
BhF B0 T UEE K VD A3 AR
34 FREREDE

F TR KRR XKW . ek . = TR/ INRIR o XSRS IE 2 K A
T2 B, WURREE K, MRt , UK, SR, R R Rk
IKEAENAIAC . 245K, AKEAE T /K 2 i[RI Et fE Je YD VR FRAE R o 1968-1997 4F- X1 ZE Ik
IKIEIRFR 154712 m®, AEXI R 0.5342 m®s 1986-1997 4 Jp “F Ik /K FEIRFR 1.796 /2 m’,
AERIAFL0.16 42 m’s A JE ISR BEERAN S, X ARV B2 A R o i =1 T /R
JEAK PEASL T 0] i T B, AN B IER AR VD 5 T2 MR R, T X T Ji T 3 Y
AR TN TSRV BE 7 LA S AR K VD AR Ak = A 5
340 UK E TR T i i 4 0E R 68.8 1 km®, 1960 4F-9 H JF iR E K
SEJEETT T 1960-19644F “E/KELVDH | 1965-1973 4F “WEUEHEVD 1" 1974 4ELIE &
THHEEW” =Rz (83).
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®3 ZITBRKERRRBARRE (BAL: Z m)

Tab. 3 Siltation and erosion in different periods in Sanmenxia Reservoir (unit: 10° m®)

I i) R334 41 30 41-300 68 T2 1(4)-TH 37 WRIR 1Kt 21 B E
1960-1964 35.750 6.342 1.845 0.481 44.418
1965-1973 -9.225 12.030 8.477 0.800 12.082
1974-1986 0.554 0.689 -0.235 0.142 1.151
1987-1995 1.452 5.043 2.979 1.240 10.714
1996-2000 0.899 0.386 0.269 0.238 1.792
2001 -0.095 0.309 0.088 0.161 0.463
2002 0.032 0.291 0.217 0.009 0.548
2003 -1.380 -0.270 -0.170 -0.120 -1.940
2004 0.490 -0.127 0.059 -0.004 0.417
2005 -0.688 -0.343 -0.187 0.021 -1.197
2006 0.155 -0.623 0.140 0.002 -0.326
2007 0.196 -0.008 -0.148 0.008 0.048
1960-2007 28.139 23.719 13.333 2.979 68.170

e R0 41 Wi =D O B HOUR 41-68 WTTH: /NI B VI 14 21
JEVE [ b R IR WA 37 WA A IR RS 11, 120 S 1-10 AR 1-37
AT ¥,2004 SEFFAR, TRV GEES 4 FFUR - RoRviR

1960-1964 4 “ & K F4 INRIEKEAERRRAE (BA: Z m)
FEVL U AR E:F N Tab. 4 Siltation in different periods in Xiaolangdi Reservoir
RBLRYY 44,4242 m?, i FCHI~H 20 FEIT 20~#00 38 HO 3830 56 MU
PR A 11,142 m®, i 1997.10- 200005 0,588 0.039 0.006 0.633
. 2000.05 - 2000.11 1.890 0.870 0.799 3.559
3VAFL e
' 4r2L'09 12 m'iit f/‘ﬁﬂt{”“ 2001 2,678 0.655 -0.362 2971
JiE B (R — 5 IR 68) 2002 0.707 1520 -0.116 2111
1965-1973 4=y “ir it 2003 0.152 2.028 2.704 4.884
HEVD T . UL v 200 1.279 1.834 -1.939 1.174
- o e 2005 0.920 1.042 0.948 2910
12,0842 m', AFFJIER 500 2.162 1.845 -0.562 3.445
13412 m*, [t “EKFEE 2007 1.852 0.201 0.239 2202
YOI (TR R A Rk, 1997.10 - 2007.10 12.228 10.034 1.717 23.979
. > (= V=3 e B 20 P SOKHL 34.2 km; TR 38: 2 K 66.2 km; BV 56 2K 126.7
By 1974480k “FHNEHE )

%" )5, 1974-1986 4F )&

AR FLR YD 11542 m®, FEARTRFAE Py i -l . i 1986 A e “F WK B T &K, ff
WIS KB, AR XTIV s X REAEPTEIK I, =z 90 4R LIk AR /K H ik
b, RIS ST VR YD IR AR A, 1987-1995 AR FE IR FRIR V0 107142 m?, b “EE
HEE” AT, 1996-20004F, FEPNIRFIETD 1.79424 m?, JAFRR B St I 55 45
1960-2000 414 40 4E ], FENILIR TR 70.16 12 m®, AFEHIRFE 17512 m*, H53.92
¢ m* PFET B . 2001-20074F, PENVRYMAT MAT IR, 4EIRRBL A vl 4F38 vl i
02842 m’, 1960-2007 4F, = [ JukfE N ALIRFIR VS 68.1742 m®, AU FE 1.45/2 m’,
342 /NRIKE  /NRIEAKEE IR 69.4 77 km®, 19974F 10 A #&ii, 19994F 10
HATFME K, 200045 A ERXAFE Az H . 1997410 A 8N, KZE275 m SR ER N
127.542 m*, EF) 19994 6 A #EEAMEFAL, 19994E 10 A FIME KT, KIEERITIRE
B, B 2001 4FJEE N 120442 m, IGJEIEAFEA>, F2007 4 10 H o 103.542 m®, FE/KJERR
TR T 2442 m’s 5 FEZR I/ 0 AR I B IR N TR VDI AR 1997 410 H -2007 4 10
A, FERIER 239842 m®, MBS ES WA E 2410 m’) A -3, 1997 4F 10
J-2000 45 AR 0.63342 m®, JRERFEEERCEE, 2000 4F 5 H-11 H AR 3.55942 m®, it
FRRREE B 0, 2001-2007 AEEB AR EEA [RIFLEE IRAF (K 4).
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S, AR RS S MRS, MR K Y B s e, YR VD A IR) 3 A LA 5
TR e [FD ARG T o AR TR R F Kb i, Atk &b,

1960-1964 4, = TWRH] “#REZVD” Mz T, KA IR BIRBUEREN, F
UERTESEEIK R, TR AR TR KO B, SR RE .

1965-19734F, =" IWeRH] bR iz a0, Ik 1968 4F 10 H X WK &
iz, R K s, T E VD SRR JeVD IR AR TR R L 0
TURU A B R N, AR S IR, IR AR TP EE B, RS, R
" AFLUR e e AR T AL b stk P, A K VD D

1974 -1986 4F, =" JWCRH] “EWHEE" M7, PRI R, itk X
ZRTIA, TR E ML HEVDRE AT BT s, AR O K AN R AR EE A ],
RIGTEABIE , TEATS LA o i AR TR sk Vb, A KD b

1987-1999 4%, H1 T 1986 4F Jg SF- Wk )28 (4 [ /K AR KWK J2 ISR, LLRCT
AN KBRS, BN W el )N AR B, oK R A R A ki
TR, BOKISRE TR, TUHEMENL D, WERE 2 Bl Je Vb Ac RN g, eih
IRRRTEITIE B, RIUHEZESR, MR B4R, g0 mEUE e AR T
FEPE UK b &, AR D .

2000 4F 5 F /MBI /K PETEA B . Bl T AR K S A3E I, AR 5 i R s
A, R UERE R AP DI REIEES . 2000 41 2001 A/ NRJES K AR YiET I R 1R IR
B, BRI -F I B (R BE 20k, (B A U AT AR AR 3 (3 5), Tl R
, PERFEEZESE, R BLRINR . 2002 A/ NRSTRZK AT LS, R R A AT
ALRE SR, W B IUR M, T REN” BRI, 2007 AR R IE K IE
UPJE IR TE P B S DR F) 3700 ms.

RS 2000-2007 FEN AR XEMREN (BEL: Z m)
Tab. 5 Variation of different channels in the lower reaches of the Yellow River from 2000 to 2007 (unit: 10° m’)
L A NS A Y 4 1 S s B 0 I 0 N Y R A A B/ b SONRAND 59 s R

{

4

2000 -0.672 -0.263 -0.107 0.067 0.036 0.059 0.051 -0.829
2001 -0.552 -0.278 -0.080 0.062 -0.028 0.055 0.042 -0.779
2002 -0.218 -0.297 -0.056 -0.391 -0.021 -0.046 -0.184 -1.213
2003 -1.344 -0.474 -0.411 -0.259 -0.145 -0.398 -0.581 -3.612
2004 -0.280 -0.426 -0.281 -0.050 -0.053 -0.112 -0.135 -1.337
2005 -0.239 -0.266 -0.289 -0.194 -0.115 -0.190 -0.135 -1.428
2006 -0.395 -0.634 -0.077 -0.214 -0.001 0.074 -0.038 -1.285

2007 -0.438 -0.443 -0.159 -0.252 -0.065 -0.131 -0.161 -1.649
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Fig. 6 Channel changes of the Yellow River to the sea and coastal evolutions of
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H s ﬁ‘j i i Hﬂ( {/5.’ H , E iFR é{] the Yellow River Delta
6000 2 km’ () B JE DX 35, 3 — ) B0 70 LA 9] 11 R BTN SE AR KD T A SR T ARIRAS . 1953 4F

DU, S Oarm X Tl AR ™, SEitiA TFRIN TGE 33k, R 181 B oGl T e i
i, EShMGAVERACRE I, MERERNE, HF2400 2 km’ B RJEHLIX . 1953
A7 AN TEE IR OSSR, 19644 1 H i TR IE B g, 1976 4
SN TARGESGETE KA, 1996 FIHETEHE T8 8 Wit A THI (B 6). HETE /KA
PR HO AT KA IR K RS, RE 33 4F, A BRIATKIE 1 .

52 Ei=fgilET e

AT st 30 B ) = A P AR T AR DL 6 AT 6.

1855 42-19534F 6 J1, B0 NMESEPRf ok HAG 64 4, —AMIMNERE A 1510 km®, P35
FRAE23.6 km?, FELRAEAH 128 km, FEMIEER 2 km/yr',

195347 H-19634F12 7, #LIVATEEEEI A, =Mk 412 km®, P3R4 G
AR 39.2 km?, FERIEMI 27 km, FEMHIHE A 2.57 km/yr™®, [R5k 7K R 5050.37
¢ m’, VbR 1303112 t, KD 0.0258 t/m’, FIHVE RIS 112 t, =P L IE
0.21 km.

1964 4F 1 J-1976 425 7, Z7 LI i B AT, — A 9k ki 18 7 506.9 km®, P35 RR4F
40.8 km’, FEZRIEM33 km, FEAEEE2.66 km/yr', [RIFHRAK R 5629.812 m®, Sk

x6 AEMEBFIEMNGKIES=AINETIR

Tab. 6 Water and sediment discharge into sea and evolution process of delta in different periods

I B APARIT) NHEIR Y4 SMNEY SR
(4F) (F) RUKE RWE KW BRI EREMER
(fzm) (zv @Em) (km?/yr) (km/yr)

1855-1953.6 64.0 236 2.00
1953.7-1963.12 105 Al 5050.37 130.31  0.0258 39.2 257
1964.1-1976.5 12.4 103 5620.80 142.80 0.0254 40.8 2.66
1976.6-1996.6 20.0 i KA 485110 124.17  0.0256 221 1.90
1996.7-2000 45 W8 MW 39690 1034  0.0260 9.6 2.82

2001-2007 7.0 1082.32 11.88  0.0109 -9.4
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TR 142,842 t, KVPHE R 0.0254 t/m’. FIREERTD 142 t, =AM IEfH 0.23 km,

1976 4E 6 J-1996 46 A, TH/KIATESEH, —MINERG TR 442 ko, ~F-YRHAF & fil
AR 22.1 km®, FEERAEAH 38 km, FEHHR 1.9 km/yr, [RIHIHF) LG 2K K B 4851.1 42 m?,
KPR 124.1712 t, KB 0.0256 tm’ FIHERTD 114 t, = MINELLAEM 0.31 km,
7 HEAANTA AN TR R VD B DR TE L T, R A i K, B ARV B
VR A R X R AT U, T = AN RO 230, AR i, YRSl EcEs .

1996 47 H-20004F-, ¥ 8 Wrifii HE VA4, Il /Ny s it T A 19.2 km?,  HE TSR A9 SR
KUDWE R M4k L2 YRR, Bl RTAL 25 ke, 110 T3 D0 o 22 P2 A bt o 90 11 — A U e R B T
12 km, ZE{HEEZ2.82 km/yr, [AlHAFIEE SR AK B 396,912 m?*, Vb EHEN 103414 t, K
T HA 0.0260 vm’s FIFEARYD 142 t, = fMIMRELIEM 1.16 km.

5.3 NiBEKDETNITE T =FIMNAEMm

T = AN KR S A2 AWK VD 25 A RN sl VR R ARG I 2, A& — A
LRI, JEE M AR BEGE . FEFTA T, IR YD BN, AN
TR AT KT EE S ) AR G R, R AW ) SE 1 o 1T ELAEA T /K % 0 A ZE (5 e
DUJG Bl A T i K X R B BT . MAER W 1, Ry W, sl
WM SRR F R, FERIRANNRAE R N R AW RMEIR . i HAET TS
wIAmR R, DURZENGE, HEEARE.

AR TR K VD T AR R 2 s i a2l (EA S B B 0 AT S K VD EL AR X
FL A e (3R 6), #F 0.0254~0.0260 t/m’ Z [1], ~F-#4°4 0.0257 v/m®, I ES] B 3T 2 4k 4B
i, AN RGN . AR VbR B LT, AU 142 RV, AT 1 Rk
FEH10.2~0.3 kmo {HAMKI/INF—@E R, W RLMASIEMN, HEBIMR, f#F
MLOHFFEN, AR KE N 176742 m, AMFAEVNE - 2.7842 tivf, 8 = I 3k i i
FRAL Tl B R AS o T 2001-2007 4, AMEAEVR R 15142 t, A EIKIDH RA
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Fig. 7 Accumulative sediment discharge at Lijin and net accumulation of delta
since 1976
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The Variation Process of Water and Sediment and Its Effect on
the Yellow River Delta over the Six Decades

PENG Jun, CHEN Shenliang
(State Key Laboratory of Estuarine and Costal Research, East China Normal University, Shanghai 200062, China)

Abstract: In order to find out the variation process of water and sediment and its effect on
the Yellow River Delta, this paper, by means of statistics, analyzed the water and sediment
discharge from 1950 to 2007 at Lijin and the reduction of water and sediment in Yellow
River Basin caused by human activities. Results show that the water and sediment discharge
into sea decreased from 1950 to 2007 with serious fluctuation. The human activities were the
main cause for the reduction of water and sediments into sea. From 1950 to 2005, the
multiyear average reduction of water and sediment by means of water and soil conservation
were 2.02x10° m’ and 3.41x10° t, respectively, while the multiyear average usage of water
and sediment for industry and agriculture were 2.52x 10" m’ and 2.42x10° t, respectively.
From 1960 to 2007, the multiyear average sediment silted in the Sanmenxia Reservoir was
1.45x10° t and that silted in the Xiaolangdi Reservoir was 2.398x10° t. Compared to the data
of Huayuankou, in the lowere reaches, the water and sediment discharge into sea decreased
with siltation and increased with erosion. The coastline near the estuary extended and the
delta increased when the ratio of total water and sediment into sea was about 0.0257 t/m’ in
different periods.

Key words: Yellow River; water and sediment; human activities; delta



