International Workshop

Erosion, Transport and Deposition of Sediments
Berne, Switzerland 28-30 April 2008

Changes in Water and Sediment

Loads of Rivers in China

fﬁﬁ»‘ HU Chunhong, LIU Cheng and ZHOU Zhide
IRTCES, China




1. General situation of major
Chinese rivers




China is a vast country of 9.60 million km? territory. The topography
IS high in the west and low in the east. Most of the major rivers flow
from west to east, emptying into the Pacific Ocean
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China mainly lies in two climate zones, i.e., the temperate zone and
the tropical zone. Most of the territory is in the northern temperate zone
and subtropical zone. The mean annual precipitation is as high as over
1500 mm in the regions along the southeastern coast and decreases
gradually toward inland, reaching less than 50 mm in northwest
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River Selection

China Gazette of River Sedimentation has been published

In China annually since 2000. 10 rivers are selecte  d from
the Gazette for the study.
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Ten large rivers are located in 4 typical regions in China.

(1) Pearl River in the subtropical zone: in South China. It has 3 main tributaries:

the Xijiang(10), Dongjiang(9) and Beijiang Rivers.

(2) Yangtze River(6), Huaihe River(5), Qiantang River(7) and Minjiang River(8) in
the temperate zone of wet climate. The Yangtze River is the largest river in

China with a catchment of 1.80 million km?2.

(3) Yellow River(4), Yongding PATONS—/
River(3) and Liaohe 2. Tieling on Lo R

River(2) in the temperate 3. Yanchi on Yongdinig R.
4. Lijimon.Yellow R.

zone of dry climate. The 5. Behgbu ori Huai R.

Yellow River is the second 6, Datong-on Yangtze R.
i 1 1 7:rLignxi on Qiantang R.

largest river in China / S_Zﬁuqion o

> 9. Boluo on East R.

(4) Songhua River(1) in the <} =fi0- Gaoypo on West R,
frigid zone. The Songhua _
River is a main tributary of
the Heilong River (Amur

River).




2. Long -term hydrological
characteristics of 10 large rivers




2.1 Long-term
precipitation data

Table 1 Mean annual
precipitation depths
at meteorological
stations

The table presents
Long-term mean
annual precipitation
depths and short-
term (in the past 10
years) mean annual
precipitation depths
In the relevant
catchments of the
studied rivers.

River Meteorological Data period Long-term mean B Short-term mean P1o/PL
station (mm) P1o (Mmm)

Songhua Nenjiang 1951-2006 482.5 427.7 0.89
Songhua Mudanjiang 1951-2006 545.9 515.2 0.94
Liaohe Chifeng 1951-2006 367.0 357.8 0.97
Liaohe Siping 1951-2006 635.6 582.8 0.92

Yongding Huailai 1954-2006 390.6 352.6 0.90
Yellow Dari 1956-2006 542.81 543.16 1.00
Yellow Lanzhou 1951-2005 313.83 289.46 0.92
Yellow Yulin 1951-2006 396.93 373.13 0.94
Yellow Zhenzhou 1951-2006 639.88 656.02 1.03
Huaihe Zhumadian 1958-2006 975.2 1018.9 1.04
Huaihe Bozhou 1953-2006 808.4 886.6 1.10
Yangtze Tuotuohe 1957-2006 279.4 309.7 1.11
Yangtze Qumalai 1957-2006 402.5 401.0 1.00
Yangtze Yushu 1953-2006 480.6 476.3 0.99
Yangtze Ganzi 1951-2006 645.3 657.3 1.02
Yangtze Xichang 1951-2006 1020.0 1085.4 1.06
Yangtze Chengdu 1951-2003 904.4 815.1 0.90
Yangtze Shapingba 1951-2006 1087.3 1103.5 1.01
Yangtze Youyang 1951-2006 1350.6 1355.7 1.00
Yangtze Changde 1951-2006 1350.0 1453.3 1.08
Yangtze Zijiang 1951-2006 1264.5 1272.0 1.01
Yangtze Lingling 1952-2006 14311 1502.7 1.05
Yangtze Ji'an 1952-2006 1506.4 1603.6 1.06
Yangtze Nanchang 1951-2006 1612.6 1744.8 1.08
Yangtze Yichang 1952-2006 1154.4 1121.1 0.97
Yangtze Wuhan 1951-2006 1263.6 1277.4 1.01
Yangtze Nanjing 1951-2006 1051.7 1093.0 1.04
Qiantang Quzhou 1951-2006 1669.4 1653.8 0.99
Minjiang Yong'an 1951-2006 1565.0 1600.1 1.02

Dongjiang Heyuan 1953-2006 1939.6 1920.6 0.99
Xijiang Wuzhou 1951-2006 1481.0 1457.4 0.98

Mean 1.00



1 The ratios of the short-term mean annual
precipitation depth to the corresponding
long-term mean annual precipitation depth
range (0.89-1.11) with an average of 1.00.

1 The figures show that the variation trend of
the short-term precipitation depths were
almost in a normal state compared with
the long-term precipitation depths.




2.2 Long-term and recent 10-year mean
annual runoffs and annual sediment loads

Table 2 Long-term and recent 10-year specific discharges
and rates of erosion of 10 large rivers in China

Station

Catchment

area (kn)

Specific discharges

l.st.km?

Rate of erosion

tkm2at

Sediment concentration

Kg.m?

Data period

Longterm| 10-yr

mean Q |mean Qo

Long-term

mean E

10-yr

mean kg

Long-term

mean S

10-yr

mean &

Harbin

389769

1955-2004

3.45 2.96

16.7

12.3

0.153

0.13%

Tieling

120764

1954-200%

0.80 0.45

103.5

234

4.10

1.65

Yanchi

43674

1963-2009

0.48 0.24

3.1

0

0.205

0

Yellow

Lijin

752032

1952-2005

1.32 0.46

24.8

Huaihe

Bengbu

121330

1950-200

6.99 6.47

0.342

Yangtze

Datong

1705383

1950-2005

16.80 17.56

0.458

Qiantang

Lanxi

18233

1977-2005

28.75 28.16

0.120

ingjiang

Zhuqi

54500

1950-2005

31.13 32.09

0.112

Dongjian¢

Boluo

25325

1954-2005

28.89 27.64

0.106

Xijiang

Gaoyao

351535

1957-200p

19.86 20.40

0.309




(1) Except the Songhua River and the Yongding River, the long-term specific discharges
of the remaining 8 rivers increase from north to south.

(2) As for the long-term rate of erosion, the Yellow River is the largest, the Yangtze River
Is the second, and the Songhua River is the smallest. This fact indicates that the rate of
erosion of a river depends not only on water flow, but also the topography, erodibility of
soil, vegetative cover, land use, etc. of the catchment. Such a situation makes the change
in rate of erosion in different catchments differ greatly.

Specific discharge$ i Sediment concentration

Catchment l.st.km? 2 Kg.m?
Station Data period
area (kn) Longterm| 10-yr Long-term Long-term| 10-yr

mean Q |mean Qo mean E mean S [mean %

Harbin 389769 1955-200% 3.45 2.96 16.7 0.153 0.13%

Tieling 120764 1954-200% 0.80 l 0.45 103.5 4.10 1.65

Yanchi 43674 1963-2003 0.48 0.24 . 3.1 0.205 0

Lijin 752032 | 1952-2005| 1.32 0.46 . 24.8

Huaihe Bengbu 121330 1950-2005 6.99 6.47 . . 0.342

Datong 1705383 1950-2005| 16.80 17.56 . 0.458

Lanxi 18233 1977-200§ 28.75 28.16 0.120

Zhuqi 54500 1950-2004 31.13 32.09 0.112

Dongjian¢ Boluo 25325 1954-200§ 28.8¢ 27.64 0.106

Xijiang Gaoyao 351535 1957-200p 19.8¢ 20.40 . 0.309




(3) As for the long-term sediment concentration, the Yellow River still
stands on the top, the Liaohe River becomes the second, and the

Yangtze River stands third. The smallest values occur in the Qiantang,

Minjiang, Dongjiang, and Songhua Rivers. This manifests the
complexity of relationship between runoff and sediment load.

Station

Catchment

area (kn)

Specific discharges

l.st.km?

Rate of erosion

tkm2at

Data period

Longterm| 10-yr

mean Q |mean Qo

Long-term

mean E

10-yr

mean kg

Sediment concentrat

Kg.m?

Long-term

mean S

10-yr

mean &

Harbin

389769

1955-2004

3.45 2.96

16.7

12.3

0.153

0.132

Tieling

120764

1954-200%

0.80 0.45

103.5

234

4.10

1.65

Yanchi

43674

1963-2009

0.48 0.24

3.1

0

0.205

0

Lijin

752032

1952-2005

1.32 0.46

24.8

Huaihe

Bengbu

121330

1950-200

6.99 6.47

0.342

Datong

1705383

1950-2005

16.80 17.56

0.458

Lanxi

18233

1977-2005

28.75 28.16

0.120

Zhuqi

54500

1950-2005

31.13 32.09

0.112

Dongjian¢

Boluo

25325

1954-2005

28.8¢ 27.64

0.106

Xijiang

Gaoyao

351535

1957-200

19.8¢ 20.40

0.309




1 (4) As for the short-term (the recent 10 years) variation of specific discharges,
two groups of rivers can be divided.
=> The rivers with ratios of Q,,/Q larger than 0.85 (7 rivers) belong to the first
group. They are rivers with stable annual runoff both in a long-term period and a
short-term period.
=> The second group includes the Yellow, Yongding, and Liaohe Rivers with
ratios of Q,,/Q between 0.35 and 0.56. This indicates these rivers had a
declining annual runoff in the past 10 years.

Station

Catchment

area (kn)

Specific discharges

l.st.km?

Data period

Long4erm

mean Q

10-yr (

mean Qo

mean

Long-term

Rate of erosion

tkm2at

Sediment concentration

Kg.m?

10-yr

E |mean kg

Long-term| 10-yr

mean S [mean %

Harbin

389769

1955-2004

3.45

2.96

0.86|) 16.7

12.3

0.153 0.13%

Tieling

120764

1954-200%

0.80

0.45

0.561

103.5

234

4.10 1.65

ongding

Yanchi

43674

1963-2009

0.48

0.24

0.50 3.1

0

0.205 0

Yellow

Lijin

752032

1952-2005

1.32

0.46

0.35

24.8

Huaihe

Bengbu

121330

1950-200

6.99

6.47

0.93

0.342

Yangtze

Datong

1705383

1950-2005

16.80

17.56

1.05

0.458

Qiantang

Lanxi

18233

1977-2005

28.75

28.16

0.98

0.120

Mingjiang

Zhuqi

54500

1950-2005

31.13

32.09

1.03

0.112

Jongjiang

Boluo

25325

1954-2005

28.8¢

27.64

0.96

0.106

Xijiang

Gaoyao

351535

1957-200

19.8¢

20.40

1.03|

0.309




(5) As for the short-term variation of rate of erosion, the variation trend
IS more complex.
=> Rivers in the first group had the value of E,,/E larger than 0.5 (6

rivers, not including the Minjiang).

=> The second group of 3 rivers had the value of E,,/E smaller than 0.5.
=> Two exceptions -- Minjiang River and Yongding ‘River. The smal
E.,/E was resulted by the trapping of sediment in reservoirs.

Specific discharges Rate of erosion Sediment concentraticn

Station

Catchment

area (kn)

l.st.km?

Data period

Long4erm

mean Q

10-yr

mean Qo

(o)

Long-term

mean E

t.km?2a’
10-yr

mean kg

Kg.m?

Long-term

mean S

10-yr

mean &

Harbin

389769

1955-2004

3.45

2.96

0.86 |

16.7

12.3

0.153

0.132

Tieling

120764

1954-200%

0.80

0.45

0.561

103.5

234

4.10

1.65

ongding

Yanchi

43674

1963-2009

0.48

0.24

0.50

3.1

0

0.205

0

Yellow

Lijin

752032

1952-2005

1.32

0.46

0.35

24.8

Huaihe

Bengbu

121330

1950-200

5 6.99

6.47

0.93

0.342

Yangtze

Datong

1705383

1950-2005

16.80

17.56

1.05

0.458

Qiantang

Lanxi

18233

1977-2005

28.75

28.16

0.98

0.120

Mingjiang

Zhuqi

54500

1950-2005

31.13

32.09

1.03

0.112

Jongjiang

Boluo

25325

1954-2005

28.8¢

27.64

0.96

0.106

Xijiang

Gaoyao

351535

1957-200p

19.8¢

20.40

1.03|

0.309




1 (6) The Yongding River may be served as a representative of the 5
major tributaries of the Haihe River. In the 1950s a large reservoir was
built at the end of the mountainous section of each river. Thus, the
runoff and sediment load were almost controlled by the reservoir and
the released runoff and sediment load were quite few. The river
channels below the reservoirs were almost dried up.

Station

Catchment

area (kn)

Specific discharges

l.st.km?

Data period

Long4erm

mean Q

10-yr |

mean Qo|

| QuQ

Long-term

mean

Rate of erosion

tkm2at

Sediment concentration

Kg.m?

10-yr

E |mean kg

Long-term

mean S

10-yr

mean &

Harbin

389769

1955-2004

3.45

2.96 |

0.86 |

16.7

12.3

0.153

0.132

Tieling

Yanchi

120764

43674

1954-200%

1963-2009

D

0.80

0.45 I

0,561

0.50

103.5

3.1

234

0

0.25 4.10

0 0.205

1.65

0

Yellow

Lijin

752032

1952-2005

0.35

24.8

Huaihe

Bengbu

121330

1950-200

0.93

0.342

Yangtze

Datong

1705383

1950-2005

1.05

0.458

Qiantang

Lanxi

18233

1977-2005

0.98

0.120

Zhuqi

54500

1950-2005

1.03

0.112

Dongjian¢

Boluo

25325

1954-2005

0.96

0.106

Xijiang

Gaoyao

351535

1957-200

1.03|

0.309




1 (/) As for the variation of S,,/S, It IS more complex
than that of the change in S and S;,. The value of
S,,/S of the Yellow River stands third, showing the
intricate relationship of them.

Specific discharges Rate of erosion Sediment concentraticn

Catchment l.st.km? t.km?Za* Kg.m?

Station Data period

area (kn)

Long4erm

mean Q

10-yr |

mean Qo|

| QuQ

Long-term

mean E

10-yr

mean kg

Long-term

mean S

10-yr

mean &

Harbin

389769

1955-2004

3.45

2.96 |

0.86|) 16.7

12.3

0.153

0.13%

Tieling

120764

1954-2004

b 0.80

0.45 I

056/ 1035

234

4.10

1.65

Yanchi

43674

1963—2004

0.48

0.24

0.50

3.1

0

0.205

0

Lijin

752032

1952-2005

1.32

0.46

|
0.35

24.8

Huaihe

Bengbu

121330

1950-200

5 6.99

6.47

0.93

0.342

Yangtze

Datong

1705383

1950-2005

16.80

17.56

1.05

0.458

Qiantang

Lanxi

18233

1977-2005

28.75

28.16

0.98

0.120

ingjiang

Zhuqi

54500

1950-2005

31.13

32.09

1.03

0.112

Dongjian¢
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25325

1954-2005

28.8¢

27.64
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# (8) Based upon the above-mentioned, the variation of

annual runoff and annual sediment load in the past 10
years of the 10 large rivers in China may be summarized In
Table 3.

Table 3 Variation of annual runoff and annual sediment
load In the past 10 years of the 10 large rivers in China

the south Minjiang) Minjiang)
YeIIow and Liaohe 0 45
I e




Group 1: Runoff stable but sediment load decrease

Songhua R. at Harbin

Huai R. at Bengbu

Yangtze R. at Datong

Qiantang R. at Lanxi

Min R. at Zhuqi
West R. at Gaoyao East R. at Boluo




Croup 2: Punoif and sedirment load dec

(D
(D
R
()
(P

«— Liao R. at Tieling

Yongding R. at Yanchi

Yellow R. at Lijin .




3. (early variailon of specific
discrniarges and raies of erosiorn of
10 large rivers frormn 2001 to 2005




B Fromthe data of 10 large rivers frorn 2001 to 2005, 1t s natural to
C

leduce that the yearly variation of specific rJJngrlrJeJ arid rates of
erosion of 2 river in @ snort period of tirne depend mainly on clirnzte {
conditions

B Asfor different rivers, it will differ greater than tnait of a river,

Group Q/Q E/E
Minimum Maximum Minimum Maximum

1 0.293 (Huaihe, 2001) 2.43 (Huaihe, 2003) 0.00746 (Minjiang, 2004) 1.10 (Qiantang, 2002)

2-a 0.222 (Liaohe, 2003) 1.06 (Liache, 2005) 0.00477 (Liaohe, 2002) 0.434ll6¥v, 2003)

2-b 0.118 (2002) 0.321 (2003) 0 0

Thne taole snows:

B (1) Anyriverin any year ey appear the mewdirmurm or rinimurn figure,
indicating the occurrerice of such a figure being stochastic,

¥ (2) Tne difference petween the rneudraurn Qr/Q anc roinirnurn Qr/Q s quite
Jarge, JchJJrcaung grezl yearly \/ElrJrlOJJJF/ of annual runoff. It is IJmoJ Line sarme.
o)

ce petweearn tne rmeavdrnurn Er/E and rinirnurn Er/E.

of a rneudrnurn (or a rigl
e of amevdrnurn (or 2 rmmmum)—/
/7

arne year

B (3) Forariverin ine study, the 2
OrlQ In 2 : [ rnean
Er/E in the
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4.7 Effect of soll and water conservaiion

oll anc water conservation are generally
Iecree 1sing tne armount of soll loss and in
ne average annual water yield, A Jrlry

nd water conservation WJr;@ Nnas oeer
ine eroded areas across Chine,

Upper Yangize River and ine Middle
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4.2.0 Upper Yandize River

ne Jooer rangize River rIlerJ{

clirnate cnange ‘
traipplng of sedirnent by upstrearn reservoirs

wiclesorezad soll conservation and afforestation projects
as well a5 sand-c gravel mining frorn tne river cnannel.
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2.2 Middle Yellow Rlver

Catchment area: 795,000 km?

Tne melrn sediment
soLlrce ares of tre
Yellovv Rlver s trie
loess plateau. It nas
2l rorrll arez of 540

tnouseand Am—
arnong which £

tnousarncd krn? ]3
rocecd area, Tne

Loess Plateau: 640,000 km?

)

(‘D (—- (

arez of severe soj

loss (212 thousarnd

krn?) supolies 90%

of the total sedirment | | T
load to the Yellow O
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The soll conservation work in the Yellow River nas a long nistory,

The soll conservation work uncderwent ups and downs pefore the 1970s,

Intne 1980s an unprecedentad state of sustaining and staole {
developrnent of soll conservation took place intne Yellow River basin
thanks to the new policy adopted In 1978, Srnall watersned
meanagernent nas peer exiensively developed,

In Flg. 3 tne areas of soll conservation work aoove Sanrmernsa darr are
snowrl Tre rapld development of soll conservation work s oovious

Area (M ha)

18
16 | —--eo--Terraces
---m--- Reclaimed land
14 - -4 — Afforestation
12 | —--x- Grass
10 | —— Total
8 |
6 |
4 L
2 |
0
1965 1970 1975 1980 1985 1990 1995 2

Year
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J\/JchHFde, rmore than 3 milllon srall water conservarncy works e

e

peen pullt, including apout 100 thousand wearping darns and 1077 ey
ff]r‘f} rJrlmJ 1) rrizn) glJJIJeJ Those engineering and soll conservatior
works nave resulted in the reduction in annuzal sedimernt yield,

E T e 'r/rlroloJJc data frormn tne Yellow River snowed zin oovious recductiorn
in annual runoff end sedirnent lozd in the 1970s and zn ever more
remrlr"’ ole reduction in annuzl sedirnent lozd in the 1980s, as snowr I
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Changes of annual runoff and sediment load at Tongg uan Station on the Yellow
R. (middle reach)
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4.3 Reservolr sedimentzaton

Feservolrs rnave Jur icant effect o the rivers wriere irey
e 'HJJI[, 0oir In tne reservo' proper 2 anc in the chna rmels
elow the darns. Reservolr rtaition Is one of the
greal irmpacis on ine rivers.
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4.3.1 Tihree Gorges Project (1IGP)

1 The TGP controls 55.9% of the total catchment.

1 The TGP reservoir was partly impounded on June 1, 2003 at the pool level
of 135 m (NPL--175 m). For the next 3 years since then, the pool level was
maintained at 135m during flood seasons and at 139m during dry seasons,
and reservoir capacities varied between (12.4-14.2) billion m?.
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1 In the same period, 441.6 > 2
million tons of sediment . -
deposited in the reservoir. S
The trap efficiency from 2 O
2003 to 2005 was 60%.: | I Werrurul IR ue "y vy S
The impact of the TGP <
reservoir on the sediment
load at downstream
stations can be |earned.
vear Datong
Y a— NP
Inflow Outflow Deposition / Trap\
Period Water Sediment Water Sediment (10° 1) efficiency
(10°m°) (10°t) (10°m°) (10° t) (%)
June-Dec. 2003 325.4 0.208 338.6 0.084 0.124 59
2004 389.8 0.166 412.6 0.064 0.102 61.6
2005 429.7 0.254 459.0 0.103 0.151 59.4
Total 1144.9 0.628 1210.2 0.251 0.377 N 600
)




4.3.2 Aaolangdl Heservolr on Yellow .

/A

\ Xiaolangdi
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Longyangxia Liujiagxia o

\
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Sanmenxia T

B Tne Aaolangdl Project is the most downsirearn project, [t yyas——
p—

s
cornrmissioned in May 2000, 1t controls 92,5 Yamcimmre=ker I"”e‘fmrwnr
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As large amount of sediment degosit

ine released

Changes of annual
runoff and
sediment load at
Lijin Station on the

Yellow R.

2006, 2.6 villion rn?

, accouniing for 17.1% o

2000

selnnemideooJJeJ]n
fine initial storage

~7

downstrearn nydrological statlons,

[tac] In)

—

SLIC

tne reservolr,
sedirment load frorn ine reservoir dropped
Sign]ﬂcamtly, resulted in the reduction in sedirment load ir)

' re‘
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4.3.3 Guaniing Heservolr

Guaniing Reservolr on i e
Yorurlmg Rlver controls apout
97% of the total caic mmem aredl,
rrJe initial reservolr capacity |
2.27 villion . The oroject w
cornmissioned i 1955,

~
2
2|

cl

~
2

The Yongding River s neavily
ser Jlmemr laclen, trie mdgm annuzal
1 morr attne darrn site 1 1.4 oillion
mJ arncd tne mezan annuzl
ediment load is 81 million tons, I

Feservolr sedimentation was
serious tnat up to 1985, rloou[
27.0% of tne fJJFJrIJ storeagle
capzacity was silted up,

A



The rates of deposiil

2000 70
1800 |- O Annual Precipitation (mm)
@ Annual runoff (10"6 m”3) 60
1600 | O Annual sediment load (1076 t)
S 1400 | 0 4
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% {40 5
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S 600 <
< i 20
400 | ]
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200 +
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1951-1960

l—l

1960-1970

1970-1980

lor) i1 various periods were quite

[
AJ'EhOLJQh ine average annual orecipitation and precipitation

N\

19603, and 19705 v\/ere\

i
2, 'EfrJe fJL erJJ ruUnoff ancd < ecllmemr oz
,].'”

2 1960 under tne influence

I—

I

/7



Measure Trapped in upstream | Irrigation and warping| Soil conservation Total
reservoirs

Annual reduction in 17 19 5 41

sediment load (10t)

Percentage of total 41.5 46.5 12.0 100

reduction (%)

The table snows the annuzal reduction in sedirment load in Guzanting
Reservolr 0/ Various rneasures, ‘

sedirnent mwoed In the upstrearn reservoirs accourted for 41.5% of
trie total armount of reduction. Since 1958, 275 srmeall and stJlJrrJ~>stcJ
reservoirs neve oeen cornrnissioned,

The Jrlrjmr reduction of sediment was resulted frorm irrigation and
errOJrJJ There are 267 tnousand na irrigated farrnland upstrearn of the
Guanting Reservolr. Warping has been applied to nalf of the land
JHJJcIEdCJ

Frorm 1950 to 1980, 6200 km? of er
OL

JC
Rlver nawve been under conirol, acc ¢ for one fourtn of the tatzal arez,
[t was estimated tnzat the overall recu rJ nin annual sedirmnent vield
arnounted to 10 rnillion tons. Flowever, tne olanting of astrs geJ s
mernpranceous, road and urpan c JfJJf Liction ancd ferrU led to an

arnueal increase in soll erosion oy 5 rmillio; N ions. The net redu?iwr’ ma
soll conservation rmeasures dropped 10 5 milljgusabiarmerererereiiy,

A

oced arezin the upper mel]ng
Ir1Er)
Ict



Annual Runoff (L0% m?)

As the Guaniting Reservolr trapped almost ine toizl
Incorning sedirment loacd aind Jedlmémr releasing frorn ine
reservolr only c lrrJe,I Ut occasionally, therefore, ine
sedirment load ait Yancnl Station approacred zero all ine
yeelr round.
40 0 400
35 | : o 350
30 | 300 -
E 25 | 250 & =
220\ 200 = 2
15 [~
10
5 |
0

\




)
.

Corncluslon Rermar«s




(1) Tne snort-term (recent 10 years) precipitatiorn
deptns at rmost meteorological stations across
Crine were alrmnost in 2 normell st e e cormnpared {
witn ine long-terrn (50 years) orecipliziior ‘
depins. Tnis snows tnei irere vvrp N0 obvioUs

1znge In precipliation on annual runoff
cl sediment load of major rivers in Criine.

(2) Tne long-term specific rJJJngrler of rmost
rJverJ Increase frorn rorin to soutn, except ine
sorgnla River Inine far riorin of Ching. \

(3) As for ine Jorg terrn raite of erosiorn, "'Je i
rellow River Is ine JrlrJ@[, e (2 ngytze k- Rlver s
tne second and ine Songnua RIVer 1S e —

srneall —

(D

5t J—

A



(4) Tne major rivers can e divided into two groups.

Rivers of group 1 have a
de eguru annual sedirner

nrual runoff and a {
It
icluding Songnua, rluaine en

ol
ozl They are 7 rivers
fivers to ine souin.

Rivers of group 2 nave potn decreasing annuzl runoff
anc annuzl sedirment lozicl, Thney are Yellow, Yongding
ard Lizone Rivers,

Yongding River is almpounded river, its waiter flow
sediment lozid aire alrnost totelly ¢ controlled oy large
rvolrs.

The
\r1cl

cl
e
fese

The Songnua River Is ine only river locaied in riortrn \
Chinz to be included in group 1. lts catchment occupies
ine Irlrge;r nationzl forest region in Chinz witn little —
irnpact of numarn activities, Consequernily, Its specific
disc cnarge and rate of erosion are almost stable,

—

I
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(5) A lerrge arnount of soll and water conservation works
nas peen imoplernented in eroded areas across Ching,
parilcularly Intne Uooér leruue River and tne Middle {
rellow River. Tnie effect of inose works Is greai, For

exarmole, it is estirnated tnat since 1970s the s IJHJHHF
vield of tne Yellow River nas been recluced anc
olllion tons annually oy wai
conservaiton rmeasures,

(6) A lerrge arnount of darns nas peern oullt in Crina.

Reservolr sedimentation is serious In rmarny reservoirs,

wriicr nas induced many effects. Guaniing Reservolr or) \
the Yongding River mey serve as an example. On ine

ore nand, it irapped almost all ine inc oerU sedirmnernt

load Into tne reservoir, depleiing ine effeciive siorage

capacity. On tne otner nand, almost no waier and
sedirment were released to the cdownsirezsrr rmmmg],,—
which nas pecorne 2 driged-Up Crani gl m—
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Yangtze R




Qiantang R.









Gaoyao Station at Flood

West R.













Songhua R.




Yongding R. ‘




