FI7THE2H
200843 A

p—

KILH S 5T W5 35

Resources and Environment in the Yangtze Basin

Vol. 17 No. 2
Mar. 2008

P e e T——

—
—

W HE.1004-8227(2008)02-0257-07

K 40 £RKIIFEEKDTHERERE
A] 8E 72 Mm & = ER 1

g’K Elzs, P%:_:‘

% /9{{5-’{::2

(1. P EB¥EE B SHEWER,.ILH B 210008; 2. FEE S5 EMFEFKETRE,IJLE 100081,
3. FHBP XK BERREHZR.FE KR O 4. KFHBKIAFEBERLAKXF. B R 430000)

W E:FAH MannKendall 5%, TiE 40 FRIUFHIFEKX B A (KT TFHRAKXHS - FILWE  EEY . NOMN
SKBH XFAXY - BRLNIEFSANLIHEEN MR BRBO RO TARFE. EREH:-OKIRER
BES58U0EBTHZALEHLHAH. AKAZEERS) SERBREUMBRKVWESEMFZEHEE R, LB
BRALRZEE L P . THESEHROKIKABRELGU LRBEPEAELABELA~5 AR LEAEBER XD
BHHWEFEEKE) . X5 LHERNKEERK.FRARGIBAURETFSHEAMMNEX;QKIFTHBYEESR
ZTRES. HEEREZH,.HEE N OABREKIHBEEVFIENRE . MELEMNIN S = TEANRISEA
FH A AMiE—ZEFTHBOEBEETHREY. A FTHREKEM.ETHLZHE A 1980s kB RS LAHBE,
BHREB SBSHHNEGEKE . FLERBTAARE. HE P . TRANBRSARFENABRESHDEN

AL Tk R T R BT — 2 IR

XRA:WOE; ME; MKEZ2H; KK
X ARiAE:A

RERAR—THAUREESAREDIRTE R
BHSSRE MKV ELRBENERNET. R
g, 3t A 2R 4k i BTGB UK U AR 4, T 51 S U8R
BHKEESHERNEL, X—REE AR
R BREK D EAGIEMRBB R ELE
BIAEASEHEMRERZEFNGSEER, K
TLH AT K K E B AT E B LEZ 8 ,1998 4F
RKEAKFE T A KL ISR SR
FOKEAR MEEESEZTEN ZEMHRESH
. HEEEENN, RILHEH K KL R A A, &
AERShREHEFENHBERLEN, TEME
e B A SR, MR BOK LR, T # R
2% » I B A2 1, 5 45 A 0 5 2 A0 o ) o 4 it 85 R
EREZEREREY, M0 (200000 WA K , 2R AT
5P K S I 2R T TS B AR K Bk K A R
RARK  BREREKEDRE,NZEVHEES T
Bt E. XK IR 8K U 2 1k w2 5 A 59 o

W F B R :2006-10-23; # B B #8:2006-12-04

3T . A A T B K T 3 35 AS [R) 7 B AR () e B iy K 8
ALIF O, A BY T X < TE W A [8) ) B i A7 ) i B
HSHKEHE, RN KILHRBEKTZAERER R
REMERE WEEE JIHRRSKIREFE
KEE™M, AXHMAKTIRBETFREF L, E
.05 K8 AR E RIS DL & ok KB
BERRMESH RS PR T KILFHEEGE 40 F3k

1 HBFESHARTE

1.1 ®E

MREEIKIRE 6 MKXHMWAYRE
(m®/s) 5 A % v # (kg/s)»6 PN/KIL M R4 R
NTFKITHROBRL.EENOEREBESMNTFKI
TR EBRLIRE) SEFEQUIRE) GER
#Z 1. AERYEERE TN EXH#FITHR,

ESTMH:-EXORBEES GRS 40701015 PENFRERA B SPAM R AT KL EME S (S26001)5FTEHE L HSBRTLE

I (CCSF2007-35) & % B

fEEEM:K BAIT4~ ), B UFRERAABL FTENAESEEASRHRE KIRBAAERESTWHARAY R B SA.

E-mail: zhangqiang@ nju. org. cn



258

E1

K IL 3 38 B8 R 5 335

1T &

KILHE 6 PRI AKDBBIER

Tab.1 Sediment Load and Runoff Data of 6 Hydrological

Stations of the Yangtze River Basin
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Fig. 6 Changes of Sediment Yield and Discharge of Huangzhuang Station

2A3CiE il MK @83t ik, i 1R I 48

6 I~ 7K X 3G 40 4

RN ESWUEFS AL

T ERGE:

D) KEFKTRGLFTHRE.ZVEL
RAHARMZEAES. KRBEXRI, KB HG
5FZTREBEHMEEARE , RKEB SHEEFHK
¥. BEREWMPELES LESTFTHREEES
A, L(FLUAFSEY EAEEF . MERTAE
%, MPTFTHREESE . NOKSKEH WD RE
BETRAES. MXHRTME(NMEXFHRERIS
ROLRBO HERBALAEE MAEZHERTF
B, MELRNERETRES.

(2) RILHHUK B 4 KM R I L ¥ 3
THEEFEWHINLU L EEERPH = TE, [
B, E#ERY KL BB M, ELI#E, K& R U H

B KB IR E LA R T S . oK X

RUOHEnZEAEB TEENERA N RE
BRENEBRE, SXTRANIEBTH RTHREER
B TR, =wkKRM T8 KKERS BN EA T
MXR,—MELKERERHEBZANGEAEE
S5 2~10 FERET ], X R R AR W ER H % iz

HO A St , SE 38 B (6] 5 72 U BUR0H 40 DA K it 35X i

PR LR RS,

Q) MKIMHEBRH S BRIt HE
FHELWHHEXUBABREREIE, PTHHKX

UAXBEISISERE

~+H
4: i —A 95%?1‘5& i

NO=; *’"l:u

“H.H

1975 1980 1985 1990 1995 2000
ﬁﬂﬂ

*FFBE

<~ NFEo LFE 95%EFM

4

2
NOk
-2
4

1

1975 1980 1985 19901995 2000

I —

+ g it 905% B 5 H

NOF-5s _":-' ~

.
L

L
-8
l'.l a

1975 1980 1985 1990 1995 2000

AEWMMLS e, mEEEL

MEAREHEHEE . FHNRIMKENERS
BAFHAULR T R S SMHIUKES =k TR

BREBET,HXMETRARDERREER, AR

EHEWMFEFNEKENRBRYHHREAAR,
{BK B Xt I I #9 B W, 61 95 7K B i 7 38 g2 ¥ UL
R—REzVeE KBk ILA#ES  B—1TFEEE
& FHEL RS FEMHE—PHBIRE.

& % LK :

[1] Stover S C, Montgomery D R, Channel change and flooding,

Skokomish River, Washington [ J]. Journal of Hydrology,

2001,243.272~286.

[2] Jay D,Simestad C A. Downstream effects of water withdrawal

in a small, high-gradient basin; erosion and deposition on the
Skokomish River delta[ J]. Estuaries, 1994,17:702~715,

(3] Lyons J K,Beschta R L. Land use, floods, and channel chan-
ges: Upper Middle Fork Willamette River, Oregon (1936 ~
1980)[J]. Water Resources Research,1983,19,463~471.

[4] Macdonald A,Keller E A. In:Beschta R L. (Ed. ),Erosion and
Sedimentation in the Pacific Rim{ C]. IAHS Publication, 1987.

405~406.

[5] Dade W B. Grain size, sediment transport and alluvial channel
pattern[ ] ]. Geomorphology,2000,35:119~126.

[6] Ferguson R L. Hydraulics and hydraulic geometry[J]. Progress
in Physical Geography,1986,10.1~31,

[7] ERA.¥% JB.EKPE.Z KIPHEHFXEAERNEFTIUR
st ()], Hb B8 ,2005,60(5),425~432.

(8] % ®W.MERA.E E.F KIVHIO—HRAFE 404
¥ ® il WAELT]. ¥ ,2007,62(1) .62~71,



F25 7 FRSE AL 40 FRRKILHBAK BB E R al BEF e H R &Hid 263

(9] Xiwmidk. ik EAXKEHKIREAKOER] R KE Hydrological Processes,2002,16,1 807~1 829,

FR BHBEHLH¥AKR),1998,35(6) :144~151, [16] Yue S,Wang C Y. The Mann-Kendall test modified by effec-
[10] #FML. KL EBF XKD TAERSEABERN LR tive sample size to detect trend in serially correlated hydrolog-

[J]. ZKF 2 ,2000,(1) :72~80. ical series[ ]J]. Water Resources Management, 2004,18.201 ~
[11] mEz. kiTh#HtkuEANREIT]. KT ERERER, 218,

2002,19(1) ;48~51. [17] ZFEXX.HEE.BLE, % ROSBEASKILPHKE
[12] Gerstengarbe F W, Werner P C. Estimation of the beginning (J). b ®F3,2004,(2),33~39,

and end of recurrent events within a climate regime[ ] ]. [18] Zhang Q,Jiang T, Marco G, et al. Precipitation, temperature

Climate Research,1999,11.97~107, and discharge analysis from 1951 to 2002 in the Yangtze
[13] Serrano V L, Mateos V L, Garcia J A. Trend analysis of Catchment, China[ ] ]. Hydrological Sciences Journal, 2005,50

monthly precipitation over the Iberian Peninsula for the (1> :65~80.

period 1921 ~1995[J]. Physics and Chemistry of the Earth [19] Chen X Q,Zhang E F,Xu } G, Large and episodic decrease of

(B),1999,24 (2).85~90. water discharge from the Yangtze River to the sea during the
[14] Mitchell ] M, Dzerdzeevskii B, Flohn H,et al. Climate change dry season[]J]. Hydrological Sciences Journal,2002,47(1) .41

(M]. WMO Technical Note No. 79, World Meteorological ~43,

Organization, 1966. 79, (20] AEE.KE%.H S KILBCRKEREDI =K
[15] Yue S,Pilon P,Phinney B,et al. The influence of autocorrela- FEAESUBRERHE T ARKII,1992,20(5):23~

tion on the ability to detect trend in hydrological series[]]. 28.

CHANGING CHARACTERISTICS OF SEDIMENT YIELD AND DISCHARGE
DURING PAST 40 YEARS IN CATCHMENT OF THE YANGTZE RIVER

ZHANG Qiang''**, CHEN Gui-ya*, JIANG Tong', REN Guo-yu?

(1, Nanjing Institute of Geography and Limnology,Chinese Academy of Sciences, Nanjing 210008, China; 2, Laboratory for
Climate Studies,National Climate Center,China Meteorological Administration, Beijing 100081, China; 3. Department of Geography and
Resource Management, The Chinese University of Hong Kong, Shatin,NT, Hong Kong, China; 4. Changjiang Water Resources
Commission, Ministry of Water Resources, Wuhan 430000, China)

Abstract; Trend of the sediment load and streamflow of Pingshan, Yichang, Hankou and Datong station
along the mainstem Yangtze River and the Beipei station in the Jialingjiang River,the Huangzhuang station
in the Hanjiang River was analyzed with the help of Mann-Kendall trend analysis. The results indicate
that: @ The sediment yield of the upper catchment of the Yangtze River is in significant upward trend and
is in downward trend in the middle and lower cachment of the Yangtze River; @ Various influencing factors
combined to result in the complicated changing patterns of the sediment yield and streamflow in different
parts of the Yangtze River catchment, Natural factors (e. g. precipitation changes) exerted more influences
on streamflow changes in the upper catchment of the Yangtze River. In the middle and lower cachment of
the Yangtze River,climatic changes and human activities (human use of water resources) combine to have
impacts on streamflow variability; @Jump time of sediment yield is in good agreement of the time when the
construction and function of water reservoir starts; @) Water reservoirs exert more influences on the
sediment yield changes and these influences are more obvious in the river catchment of smaller drainage
area than in river cachment of larger drainage area; ®Smaller riverbed slope leads to tremendous deposition
of sediment yield in the middle cachment of the Yangtze River, which together with construction of Three
Gorges Dam will further reduce the downstream discharge of the sediment yield in the middle and lower

catchment of the Yangtze River,
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