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Application of Response Function Model to Sediment Concentration Prediction

SHI Bao', QIN Yi', LING Yan', LI Nan', QIAN Yur ping’
(1. Key Laboratory of Northwest Water Resources and Ecoenvironment of the Ministry of Education, Xt an University of

T echnology, X7 an, Shaanxi 710048, China;2. Hydrology Bureau of YRCC, Zhengz hou, He nan 450004, China)

Abstract: Sediment control is the major work for the management of Yellow River. A response function is es
tablished based on the sediment transport characteristic of “more in, more out”. The test for sediment con-
centration prediction in the lower reaches of Yellow River shows that the response function is better than
neural network model. T his indicates that response function model is applicable to sediment prediction.

Keywords: sediment concentration; “ more in, more out”; response function
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Q — ; K, a, b—
InSx» = Ink+ alnQa+ BinSi-: (3)
[3]
, . (1 In(k), x(t)=InQ2(t)+ InSi(t- 1),
a B 2m
520 = kOS5I (2 nSi= Y- t- j+ 1 (4)
2 Qu t , =1
; S - 1 ; Su N ; hi
! L k,a B
; (2) ) (2)
h)
1nS » 1nQs, 0 0 IS, 0
InSai| | InQar  InQx - 0 InS,, ISy - 0 | B 5)
R 1
InS 2, , InQun WMQount -+ IQrpw ISiwpt InSiwwr - InSiwm-
h?m
17. 2 %0~ 26. 5 %o
Y= X xH (6) , , :
H= (X'x)'x"y (1) 3 , ,
[4—5]
Su = "« (8) :
2 OB KRR 1 87 1
, , [6—8] ’ 3
« ? 106 km, s t— 1 s t
20. 3 %, 3.2~ 4.5 km , t
1~ 2 m, I m 1.15, 1
1
Quax/ Quin/ S/ S min/ Quax/ Quin/ Smal Suin/
(m'+s) (m+s) (kgem) (kgrmY) (wcsThH  (mitsTh) (kgem)  (kgrm )
19970804 3 860 484 378.0 31.1 3090 399 279. 0 25.0
19940712 5170 736 150.0 9.7 4490 969 95.2 10.9
19900901 3 590 1 150 101.0 19.6 3310 1 140 58. 1 12.2
19880711 3 590 950 78.8 26.6 3350 58.9 890. 0 25.2
19850918 8 260 1 570 53.3 21.4 8 320 1 700 51.6 18. 4
19770809 10 800 1 400 809.0 34.8 8000 1 360 338.0 29.5
19640728 9 430 4 430 78.9 13.1 9360 4 410 88.6 14. 8
19990725 3 340 1 100 174.0 84.7 3320 1 250 171. 0 77. 6
19830803 8 180 3220 2.1 13.9 7430 3 220 33.0 13.2
19770710 8 100 1 490 546.0 22.0 8 040 1 550 405. 0 22.3
19760805 5 120 1 820 63.3 25.4 4700 1 510 54.3 25.9
19660801 8 480 2 680 247.0 48.1 8 490 2 760 160. 0 45. 6
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