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#1 SHEBRERKE GM(1L1) REFRMNE (X =0+ 190)

Tab. 1 The areas at equal time intervals as predicted by GM(1,1) model in
modern Huanghe River Delta

M e et AL BE RARE
() X(km?) R(km?) e =X — X(km?) q=¢/X(%)
1976 190

1977 262 347 —385 —32.44
1978 349 383 —34 —9.74
1979 407 401 6 147
1980 427 420 7 1.64
1981 465 440 25 5.38
1982 490 461 29 5.92
1983 550 483 67 12.18
1984 572 506 66 11.54
1985 603 530 73 12.11
1986 537 555 —-18 —3.35
1987 541 581 —40 —7.39
1988 562 609 —47 —8.36
1989 618 638 —20 —-3.24
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Tab. 2 The basic data of area increment prediction and the predicted area increment in
modern Huanghe River Delta

S EHE WK M @) , Xy . e PO

& |\ pra | SR o0 | (kmt | 79 | Gty | 7O | Gy | )
1976 190

1977 262 72 9.49

1978 349 87 10.20

1979 407 58 7.33 390 4.2 390 4.2 17 35
1980 427 20 3.08 399 6.6 397 7.0 30 11
1981 465 38 11.50 474 —1.9 472 —-1.5 -7 -2
1982 490 25 5.42 493 —0.6 492 —0.4 -2 —12
1983 550 60 10.20 549 0.2 550 0.0 0 -19
1984 572 22 9.34 592 —-3.5 596 —4.2 —24 —25
1985 603 31 7.56 617 —2.3 625 —3.6 —22 —31
1986 537 —66 1.69 592 —10.2 605 —12.7 —68 —35
1987 541 4 0.96 562 —3.9 583 —7.8 —42 -39
1988 562 21 8.12 590 —-5.0 624 —11.0 —62 —43
1989 618 56 5.99 598 3.2 644 —4.2 —26 —46

1) R'5 g SRIH3E 1976—1987 R BMATRB 1= MNE RN E RAEYRE,
2) Ry g7, ey & AN 1976—1989 F R IEE AT R B S AWE RN & SANBRE, MWRERIS

{EO
£ LSRR 1988, 1989 4EHEN T 1976 EE BUMKE, BN L 1976 £ W= M

BT B 78 AR B F By O R LM, R B RS T R 20 B3R 2 FTULL, 1988, 1989
TR TE AR E D B % —5.0% f13.2%, KNG RALEE, SRERE



13 I 2hE: MR BTNMBAET = AMOERMK 79

K (2)F o
DLk 2 sl e BEERAD 1976—1989 4 &M B A0 BUBUHE A% ki) B iR i R
QOEFFEE, FLULX = AMEOE UK 21T T, Rt 8 SR TR )
Q(k+ 1) = —5.4280¢™"'¥™% 4 8.1589P(k + 1)

&
—0.9504 > [ o P(k — i+ 1)] (7

i=1

FAERX (T E R R FEDEX T 1976 FRHE M KHRAE, B int 1976 £R%E T
ZANERER S ZRENFERZAMNEROFENE, EERNWFITE 2,

TR S UGS, S FHAEN R EEELTETRE, XEXRARRERE, K
BHENSEZERER EHE CR/NREBRE P HMERRERE (F3), TR K
(MARRELE € =024 < 0.35; /NEEMHE P =1>0.95, WEE3ITH, %K
WEHHERE 1 %o 1 GM(1,1) BR (R D MNWEREHE C=038<04; P=
0.92> 0.8, XMHEE3IAETMEENSEE '
%, BHEAR, XERmRANRBER T
GM(1,1) R, HEFWL=HAIMNLPREFRE,
GM(1,1) BERMER(7)KNITRRE 5 Bl 4
HIREBRE KL (E 1) LRAXBEFRARN
O 5 2 B O B R B il R RO FE B

EATEARBAKENERT, RER
FEFEHRPRDEEMERAZIERT)K F,
BE T AT # T = FAE B SR M AT T 1976

ﬁiE’\Jﬁﬁj\iﬁﬁ{Eo ETE%EHB’J%E%@% 1977‘ 151)79 léSlLﬂﬁ;?(a)lS;SS] 1&;87’ 13391
KA, T TR 1990—2000 4= FIHE s o

6, FREHENE ERAD STy M AFZRATRERER
EQHL%,Z‘ELH:HY 1980—198991976“19899 1970— & RivereDcel;EZea:eanilzc:ement

1989 F11950—1989 4F 4 NAFEEABHFIRIFEYE 1 A @BmhE: 2.GM(1,1) BATHN
ESEHIE DB 6,39 X 10°, 7.13 X 10, 7.69 X i 3. SRR BUH K

10° F19.87 X 10% 43 Bl 1% 3 1990—2000 4 [A] & 4F BYo0 kb B, B8 (7) K2Efria’
AI5E 4 HiZHR S ERNERNT = AMERENE, EFNERSTE 4 BE4IA
M1, % 1990—2000 4] RIS ME 1L 4> B 55 1980—1989, 1976—1989, 1970—1989 1

®3 HEITURM SR

Tab. 3 The model’s prediction precision in modern Huanghe River Delta

TARIXSE H P C
[ ‘ iF >0.95 <0.35
1 \ Btk >0.80 <0.40
190 b >0.70 <0.45
v Ny <0.72 >0.65

FEIE A, 1988 I, 1992,



80 i w5 W @& 26 %
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Tab. 4 The predicted modern Huanghe River Delta area increment from 1990 to 2000

R it B (a)

() 1980—1989 1976—1989 1970—1989 1950—1989
1990 667 673 678 695
1991 689 701 709 743
1992 711 728 740 788
1993 732 753 769 831
1994 753 778 797 871
1995 774 803 825 910
1996 794 827 851 947
1997 814 850 877 983
1998 834 873 903 1018
1999 854 896 927 1051
2000 873 918 952 1084
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PREDICTION OF MODERN HUANGHE RIVER DELTA AREA
INCREMENT BY USING THE SEDIMENT DISCHARGE

Sun Xiaogong, Yang Zuosheng
(Institute of Estuarine and Coastal Siudies, Ocean University of Qingdao, Qingdao 266003)

ABSTRACT

Based on the modern Huanghe River Delta area data and the river sediment
discharge data measured at the Lijin Hydrometric Station from 1976 to 1989,
dynamic prediction of the delta area increment is made by using a single input and
single output linear system model whose first order equation is as follows:

_d%?) + a(®)0 (1) = F(®) ‘”:% + 7(@)P()

where a(®), B(®), v(®) are gray parameters; P(¢), Q(¢) are system input and
output. Assuming the river’s course to be unchanged and using this equation, the
predicted river-caused delta area increment from 1990 to 2000 will be about 250—
350km?. The calculated result also shows that the model used here can describe the
regularity of the delta area increment with good fitting to the real area increment.

The model is much better than the Grey System Model GM(1,1) used before.

Key words Modern Huanghe River Delta Sediment discharge Area
increment prediction



