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Abstract

The Yellow River is the second longest river in China, which provides the north and
north-west China with water resources. In history, the Yellow River was the most challenging river
and had brought many calamities to the Chinese people. Although the river has been controlled by
humans with numerous dams and hundreds kilometers of grand levees, there are still many
problems to be solved: soil erosion, unstable channel, pollution and poor river ecology. Integrated
river management strategies are proposed for improve the river health in the paper. The main
viewpoints are: 1) Controlling the gully bed incision and headward erosion is essential for erosion
control in the loess plateau; 2) Enhancing the resistance and reducing flow velocity may finally
stabilize the river channel; 3) Construction of river-linked lakes and wetlands can improve the
ecology; and 4) Controlling point-source pollution is the key to improve the water quality.
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wetland, Point source pollution
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Fig. 1 Total storage capacity and reservoir index for several major rivers
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Table 1  Critical velocities for Sl increases to 1, begins to reduce and reduces
to zero for 36 species of fishes in the world rivers
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I i 0.3 0.6 0.9 Hickman and Raleigh, 1982
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[N % 0.15 0.2 05 Trial et al., 1983a,b
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Fig. 4 Statistical distributions of the critical velocities for Sl increases to 1 (Uy),




begins to reduce (U, ), and reduces to zero (Uc3) for 36 species of adult
fishes (a); spawning (b); fry fishes (c); and juvenile fishes (d)

4. BIEAHIAIEM R M E B TSRS

TR A A A, & MOK A A b AR o > SRR AL T E G G RRAS, 60%
DL B K AN REIRH] CERWIER, 2007), BOIIAEAS W2 B EAIA . TR B R
JEJTTHR & 4D (PRI, ST TR K AR A R ARy s R e B AV DR 2 o AR 8 7T /N 3
TRV LA ST = A AT T S ARS8, A BRI VAT R AR ] I 1 v SR R AT Bh P
atr, ST R AT B D IR S AT AR A, S AR R AL
W], Y2 R S S 2 RS R R MR Z e, B
SRR . WIRVAEE RN A ) TR mi St ) 2 A, v s DU R PR TS 1D
S8 T S FHEE ] K R K TR T AN, R 3R m AR A s 2) SR R AN [F) K IR R 7K
B AT R A o TR b I A B AR AR T K EERTAE = AN 1 (Gorman
and Karr, 1978) . AN[a] A EL I SCREAN R I A= 0, 22 REA IR M RS A E I 2 64K
FRATHE LA B 22 FEPE R O H R R IR W SR IE CEJRENAS, 2006):
HD:Nthzai (3

N FIN 7 AR AR FIAUE 2 R, o RBIRITZHENE, AFIIE T o BUEAF . K50
HRARRAGIATNS, o =6; JRFHKEN o =5; AN INAN o =4; JEFCAFEN o =3;
JE AR VP I o =25 JR TS RGE VP @ =1; JRFNIZEITP I « =0, 4347 0-0.1m
/KX . 0.1-0.5mIf /K X FEEE 0.5mIMIER KX,  HARM KIS & AR KT 1000,
Np=3. QIR AKX R KX, MING=2. AU, W LA 3 AR A R NG . 3o
AT 0.3misZZ X . 0.3-1 m/sii)rh At X AR T 1 misE et X,  HAERR KIS (& i
TR T 10%KE, Ny=3. QI ACE PR HAEF T TR T 10%, WIN=2, fKxn] #3213
A N IINVIE .

T H AT AR S A L AR R . R R G, GBI ST S
A B — A58 BE RN A A AR A R G T S I E A AN R B ) A A BT, KBS H
R TRE . BTV 2 A A BL 51, 7 LR 3@ IT e iR o¢ R B A R T
JEAP TC A ME B LA S A I A A7 R e o T PR /K R B LA 25 s RO A 4, (B R4 TR
TRV T Z s BN BAG R s R = 1, KR KRS AT Rk,
WA AE S AR o DR CR AR e @R T AR A R AR L . WFCR A, R R
W ZFETERRAR. DAY, 1 50 4Rk, KYLVF 2 @ VLI EE WAL N KR 2, JRAZ)
Yrrh 46 Rk /b F) 30 B, 5 80 Rk E 50 B (%25, 2005). A HL—AN R
Pt RS t] {0 BRI DU ES GEN A A s e =297 e R i B W D R T s s o S 1 1 A s e N T 24
(1) 2T AT . ARSI R b R R e A DX S T LS R ] A AU

IKAERE R AR AR A RGP kA B R o AK AR TT LA JES G s A T e 24 LA R
FUREEL ORI, JF H AR WSO A BT, I8 BT B it . JbatalIX 48
L] — 4% K AR B AR (Rt , o e R FR AT AE kg A3 K, HE D T 2 P 7k A4S



FEE T R EATHU I A5 57, X LEAT YL A Wt gl T v iR, 2eid— B
Mgt a K SRR AE SRR B, W DR 2 PRI BORs KAk g, i
BT H I

FEIE AT G I GG K BRI D ORI (A 5L FREAR)  BEKHY) (Cn
AKHRRR 255« PRI (s . ZXREPE) A5, DURSH i) A= iy b o iR RN S A%
QU IFLERF O S B NK B AR S R G K ER B RN I 5 I8 EWREME R . W 2K 4k
DUKAERAE S5, RN RS UKL M 4E g2 R s BT, RIDKZE R IRSOR DI EAE,
Ak i IR A EREE

5. I SRS REMRISREOBEHNER

AR, BEK™ .,y g g, 35 2001 EMEIGETHFRE, B RO K AR
bR ZIL 90% LA |, Z AU FRFAT 50 %Lh I (JREEIESE, 2004). H F s 75 YL R 1 I
V5P TG R e TR B E R E TR, W] DA K A S AR W B A . AP RS
PO EVFZARY)T, ARG LOFHES AT HESI ) L MR, ORI 1 e
i VFZSEBIUERE, TG KHEBOREIR s R AP I, — LSl p RS A e K B 0,
R R B R, 285 RS G G K BT e Sa 4k, i s Jen] LU ity 7K
WA R HEBCRFEf]. CABFER, R A diys S 80 A mes i, Wi, WA, KRS
FKIKTUE bR Z ot ] LUK FI 65% Gl KU %%, 2006) .

225 R

Abt S. R, Clary, W. P,, and Thornton, C. I. Sediment deposition and entrapment in vegetated streambeds[J]. J.
Irrig, Drain, Eng., 1994(120), No. 6, pp. 1098-1111

Andrews, E. D. Bed-material entrainment and hydraulic geometry of gravel-bed rivers [J]. Geol. Soc. Am. Bull.,
1984(95), pp. 371-378

Carollo, F. G, Ferro, V., and Termini, D. Flow velocity measurements in vegetated channels[J]. J. Hydraul. Eng.,
2002(128), No. 7, pp. 664-673

Elliott, A. H. Settling of fine sediment in a channel with emergent vegetation[J]. J. Hydraul. Eng., 2000(126), No.
8, pp. 570-577

Engels, H. Grossmodellversuche ueber das Verhalten eines geschiebefuehrenden gewundenen Wasserlaufes unter
der Einwirking wechseln der Wasserstaende und verschiedenartiger Eindeichungen[J]. Wasserkraft und
Wasserwirschft, 1932(27), No. 3&4, pp. 25-31, pp. 41-43.

Freeman, J. R. Flood problems in China[J]. Transactions ASCE, 1922(85), pp.1405-1460.

Gorman, O. T. and Karr, J. R. Habitat structure and stream fish communities[J]. Ecology, 1978(59), pp. 507-515.

Gray, D. H. and Leiser, A. T. Biotechnical slope protection[J]. Van Nostrand-Reinhold. New York, 1982,

Hey, R. D. and Thorne, C. R. Stable channels with mobile gravel beds[J]. J. Hydraul. Eng., 1986(112), No. 8, pp.
671-689

lkeda, S. and Izumi, N. Width and depth of self-formed straight gravel river with bank vegetation[J]. Water Resour.
Res., 1990(26), No. 10, pp. 2353-2364

lkeda, S., Izumi, N., and Ito, R. Effects of pile dikes on flow retardation and sediment transport. J. Hydraul. Eng.,
1991(117), No. 11, pp. 1450-1479

Lee, S., Fujita, K., and Yamamoto, K. A scenario of area expansion of stable vegetation in a gravel-bed river based



on the upper Tama river case. Ann[J]. J. Hydraul. Eng., JSCE, 1999(43), pp. 977-982  (in Japaneses)

Thorne, C. R. Effects of vegetation on river bank erosion and stability[J]. Vegetation and erosion, J. B. Thornes,
ed., Wiley, Chichester, U. K., 1990, pp. 125-144

Thornton, C. I, Abt S. R., Morris, C. E., and Fischenich, J. C. Calculating shear stress at channel-overbank
interfaces in straight channel with vegetated floodplains[J]. J. Hydraul. Eng., 2000(126), No. 12, pp. 929-936

Waldon, L. J. Shear resistance of root-permeated homogeneous and stratified soil[J]. Soil Sci, Soc. Am. J,,
1977(41), pp. 843-849

Wang, ZhaoYin, TIAN Shimin, YI Yujun and YU Guoan. Principles of river training and management,
International Journal of sediment research[J]. International Journal of Sediment Research, 2007, 22(4),
pp.247-262.

Yen, B. C. From Yellow River models to modeling of rivers[J]. International Journal of Sediment Research,
1999(2), pp. 85-91.

Wi, S0 ] 35 TR A P SRV AR T = Vb RS WA 3], 7 [ FF5% D 4, ATk L7, 2006, 36 (1), 69-80

Chen Hao and Cai Qiangguo. Effects of the restoration of vegetation in hillside on the gully erosion [J]. Science in
China, Serial D. 2006, 36 (1), 69-80, (in Chinese)

s s IR VPR SRR RS SOER]. LA AR, 1989, 11 (4), 53-59

Gao Cunyi and Zhang Yusheng. Survey and research on the root system of seabuckthorn [J]. Journal of Beijing
Forestry University, 1989, 11 (4), 53-59, (in Chinese)

SRR MBI T (R [EB/OL). 2247 6, 2007-3-20, 3 15 K.

Guo Mingzhu. Polluted river in Asia [EB/OL]. Reference News, 2007-3-20, 15" edition. , (in Chinese)

A, BLRT, TR E I 6 4SO AR sV R BRI, AL R FIBEAFE R (R FFE 0,
2006, 34 (8), 75-81

Han Fengpeng, Zheng Jiyong, and Zhang Xingchang. The distribution of non-point source pollution in Yellow
River catchment [J]. Journal of Northwest Sci-tech University of Agriculture and Forestry (Natural Science
Edition), 2006, 34 (8), 75-81, (in Chinese)

PHEAT, g, B PP A SRR ] AR /R, 2000, 20 (5): 892-897

Li Gengian, Tang Derui, and Zhao Yiging. The biological property and ecological habit of Hippophae[J]. Acta
Botanica Boreali-Occidentalia Sinica, 2000, 20 (5): 892-897, (in Chinese)

BRIE DL LA R VP I UR A A I o8 i S va B S8 I [M. B IE DK AR 303k, At wp KR K i RS,
2000, 354-359, (in Chinese)

Qian Zhengying. Exploiting the Seabuckthorn to promote the management in Loess Plateau [M]. Beijing, China
WaterPower Press, (in Chinese)

T AL A R S R B AL, R 973 IR AE S KA LR AL A% (2003CB415206)
4, 2005

Wang Hongzhu. Fragmentary habitats in the middle reach of Yangtze River. Department of Science and
Technology, Report of 973 Project: Optimized Regulation of Watershed Ecology and Hydraulic Engineering
(2003CB415206). , (in Chinese)

EIRED, FEARTE, A5, Eu V4R L XA AR - IR RV AR ET R[] ERES A, 2006,
21 (1): 409 - 416.

Wang, Z. Y., Cheng, D. S., and He, Y. P. 2006, A study of the ecological functions of step-pool system in southwest
mountain streams. Advances in Earth Science, Vol. 21, No. 4, pp. 409-416 (In Chinese).

REDTAX, B, ARt sy B A e ] X KV A4, B 7KV ARG TS [M]. VER, Yl 324, 2002,
I SRR FRAE, 74-127

Xiong Shugui, Li Shiming, and Xu Jianhua. Change and Trend of Development of Streamflow and Sediment in the



Reach Between Hekouzhen and Longmen of the Yellow River [M]. Wang Gang and Fan Zhao, Chief editor.
2002, Zhengzhou, Yellow River Water Conservancy Press, 74-127, (in Chinese)

JKREE, RABE, TIREN, BURdE, BRRSF DR A AR phuh B B RS RN HFF[I]. 2008, CBIE

Zhang Kang, Xu Mengzhen, Wang Zhaoyin, Duan Xuehua, and Bi Cifen. Ecological impacts of seabuckthorn in
the pisha sandstone area. 2008, Submit to Sediment Research.

SREEDG, SRR, ERR T B AR YRS Y b R R S 1 [EUK A (R FF, 2004(8), 11-12

Zhang Shuguang, Zhang Xuekui, and Wang Jinling. Pondering Over Non-Point Pollution Control in the Yellow
River. Soil and Water Conservation in China, 2004(8), 11-12, (in Chinese)

WK, DR IGER M RATIRD]. HLTLAAFIFIE, 2005(2), 54-55

Zhang Tao and Han Weidong. Gully erosion and debris flow [J]. Heilongjiang Science and Technology of Water
Conservancy, 2005(2), 54-55, (in Chinese)

KR SR S AL CRBURFI 22 e« AR K R0 Bt vh B ZKOR) S i 5 40D op B KR s L
H[M], 1985, dbxt: ACHIZKHLH AL

IWHR and WUHEE (China Institute of Water Resources and Hydro-Power Research and Wuhan University of
Hydraulic and Electric Engineering). 1985, History of Chinese Water Resources. Water Resources and

Hydro-Power Press (in Chinese).



