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PER

(BRERFRTERRER, EH 210093

®”E BIAEHSIHE, AHREREK. BROBUVETRELT. BRTHAL. R
DHEESEARTEEAKWEE. METHKPIRBEX. £P. B ETEFEANAH,
FBM KBRS H KRR TR ZKE.

X®A ZEPHE BK BR ~Y

HRELFELIHRERFRETERK, @R 12.95X10'km’, K+ REKTE., BERH
FIT BRI 2R U R R

WEMEEEMR L. ROMEESHR, HFSERGHN 6250, 245/ 1457, £
BAwm ., MARE. R RBEOmSAEL, SAHYNLE. ETHEYRRE
BaRr, BEAPIBERRAFBREBENMEER.

1 YRS R EN KD SRR

1.1 TREHWESE

#1BxR, RUL. BEZREES, BBEEERK. MELHEX, HEBEER
K. AHFER. £, ERUEENRMTD ., REFBEARMS SN, B Ed
MEESEKTHBEZDAT THRS, Bk, EEHN. HHE. MLIFRES, G
EHERCUREEE.

X1 HIPHEMESAkDPEIREXNERYRSHE
Tab. I Surface material properties relative to runoff and sediment-production

processes in the middle Yellow River

BRYEE #RER ﬁ& WERE %ﬁﬁﬁ j(rﬁﬁ’ﬁjgﬁ Iﬁtlﬁ
/ (g/cm?) / (mm/min) ‘s /%
Y 5 Q; 1.3~1.45 Bn 2.1~2.8 21~350 50~55
HO®L Q. 1.4~1.55 BERE 10~140 15~50
Ryt Q, 1.4~1.5 i 3~3.5
mysE RE T, N BE 0.6~1.2 <30
MmBE (PBRE) T, J 3% 0.6~1.2 >30

f O AREKREE ARGEBREEHNARKERXGERBRRELE X RRLETRME. 1985, 228.

« EFEFORBFESTWETH. KE . 49671006 (Supported by tne National Natural Science Foundation of China. No.
49671006).
EROMW: 1997-03-30; WABHBWHH: 1998-12-08,
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1.2 FRERHEASE

AR TREFIEEKIFEMNERFIEHUTILAFE:

M FHRARXNER . AEAUBX . amAKERMTE KGN, ERh, XK
ZHETAEL M TRFEE, MBI FARN S 1353 km’ . HFH 5 km-
AETHMOHEEERAEX ., ZRENEZFFHERBNAFRRABAN 18. 7. KWAK
VEEX, BRJILELBAR. ERBEMHTHAK, WXEN LOFRARR , KETF
RYUBEEX, K TERELERSEN 98X, MHRAEM A & 26 (1985~1990),

(2) ZRABRMHER. EXAVEX. A TRZHRREHER, AMEEMR, wERE¥.
XREAFTFREAKARE, @A)KRBEAF. MFNHEERBRIAERBN 2 E~815, 8
ARHERN1L.4F. FERAPHRKESARREERTXR (R, e HERX.
MTHREREABRERKR, MZHBERABER. BEED. SHEER. o048 T
HELKEDFEM, AKX, —HEEHEFEFR 8. 6XUMEW, A LN FPHFEERE
66 M. EXREFHARRERLS8HEZE. FTHARKEBSARKESR 1.3 KH
WER. EFRLEEXHER, HAYPHFENA TEEX SO X ZEH, RFEHERT
RREBEASTFRREBHN S0%~60%. MERM S 40%~60% %, XBFHARHEEEY
24 %, AEMSARK—BEBOSRFNXR. NERKSFRMXEAXKE. £ 1m" 12
M, ARIX, FHEFE T’ ~10m' BKE., BEXKAF S5 m ~6m’. MIEKRLX AL
FRE3Im*~4m,

£2 FRATEA-RABENTFHARKERR 0.~P. XE
Tab.2 Amplitudes of mean monthly runoff over a year period and relations between mean monthly

discharge and precipitation of case drainage basins for various material surfaces

A Wiz W

TFHmEa R 1 3 , " W Wi @.~P. it 4
/km? /10%m’ ‘10'm?
#+X K a7 1873 3 268 134 24. 1 Q.. =0. 255D, ¢ 1954~1979
ErKX W 1 351 3511 1 878 Q.. =0 0240, 1960~1979
KX ] 205. 2 178 124 1.4 Q. =0.7290, "% 1985~ 1990

A Wons Wons Qu. P RSB ARBER, THRXACHER, RAARKE, AXCHRENTHAREKE.
Q. ~P, XFHB LWMT, HKAEEFHSHA0.852, 0.834 M1—0. 819.

(3) BMERBHENER. £ARNFET. AN 1972-07-19 B9—3FH R . 24 /hat
MRk 156. 4 mm. G FHEFER 405 mm K 38. 6. MEFHBEH & PIXFZHMER 781%;
AELIX. M ERHRE. EFE2/ANA, BEEHEL 1.5 mm o] 7%, SAFEHE 10
EHN—SEN, VA SERR S0 ~60XMER., EXE. HHEBREFEEE®
HEABREFEZLTE. AWM. EXYPK. 0FR. HEEHERAEREN 2 F5~8 1.
EH 24 NIRRT 10 mm. —BA=H, KF 50 mm A LRAEBRKEK' .
1.3 FETEERSVHYE

A¥LX. LHEMPANEX. G-I BEFTEERANESAZHL ., TRHE>

T MEF. B, NEE BATFASEKLERESHERCIREERRY WM. 1951,
2 BYE ZERPEESAGEES L EAAVEARKES S EANAVEARREXE (BLE.
1993. 363~381.
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CNEEETTILHREN., BER. SE. THEB 20 5EN~UEN%HT, OWE
XF 50 mm WBRF—MESE™ERMY, mIERE, 1961-08-01 —H L4EME 100 R 2
M, FAETHEYE OUMRY . FTEHMKN, 1972-07-19 —F HERNRE 3L.5UHREW. A
FETHEDER SSKHRY. AW, KETXOXAAF, EMLRBEKHER, BEHR
HAKKE. KUBBLBRTAFER. ZHSHRFERER S S4EE2MEEM 1. 09%Y,
MWRBIREK. BRMBTBRERE, AR TEHZEGCFEEEEMNER (3. RMHE
MURKHFATEXRL, BERUTIHE. X THPEROHHKI,. HFHA
MBI ATNERE 3. 767 KEMERHEN,; TR KBAKBEMEN 2. 211 KE; MW
R XFAFRALL 0.078 WM EFIRR, X2HTHERAKARUMS T KNERNEE S RER
M. ETRASEMTUDHERXE, WRLRNAHR, KFRVRBERKEER L 2.5
KE. BERAREE 2.1 KE. MRAYPEKEELE 0.5~1. 2 KE#H.

x3 FARATREASIIBBIER ()

Tab. 3 Differentation of runoff and sediment yield processes under various ground conditions

THEEYX Ps/Pa/% W,/ Wa’% 5./ Wa’% iR
MBEX 77.9 86.5 97.5 1960~1979
HitERHNEX 68~77 61~67 85~97 1960~1979
Ry B %K 70 30~40 30~55 1960~1969

» W, WasrMIRIBMH 6 A~9A) MELHERR. Sr. Wa S3HHRM 6 A~9 H) AELHSHURER, K
5 Ha.

1.4 AR TREREKED LI

MNEEEE, “"EBWMRYHITRKE, URERIEDY. HEXKZ, NP XEK,
MEBTARER (4. EREREXHRLX, BRHNAE. BEEL, WEWHYL
AR, MAEXYD XHERRE %,

T4 FRTREAEABE KNP

Tab. 4 Rations between precipitation and sediment runoff for various ground basins

THmERKX P./S. Pr/S Pr/Ss Pi/W,
ERK 17~35 14~28 3.8~5.9 3~5
RiX 21~36 16~41 4~10 1.7~2.3
KK 129~1 615 >2 000 700~1 500 180~200

s P W S ARARARAR. RRERRARMGYR. LK AR
2 PSS B 2 B H N K VR B S

2.1 WEESERSS

RALBEEXEKE, HRXAEESBTHMHHELBK .

(D ALERARE AR (FMFRE—BIX). FESHFEHEXEIL. PREAR
XWH R TI, BRA6.52<10km*, XBUBREENE. A EEHYRFELAS,

TOMEF. BBE. NEE. BKTFACRKERJFEESRERDRREZRED RMHR. 1991
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WEEERIEL 3.4 km/km°~7.6 km/km’, $EEHE 25° LA L MBI GBI 69% . B F 4. ¥
. B, BMEREAE1.2X10't/kma Ll L.

(2) AR FEEAMELER ., JLi%E EHEm S&ER ) hif X, mALY 1.49<
10 km*, WIgiREBE AT, MERE. S EHHRLHR. WEEE —KH3 km/km’
~5 km/km®, JEETE 25°LL FAIMERSE S50V E. ETHE T HERNE. HBREEMNH
ESHERR, WHEAERBEZALFRMERELE 0.9x10 t/km" ~a L k.

3) BERARMK, FESHLELR, B)IE. RE)] . L&A, SERTG)]FH LK.
ERA 13910 km?, XEELMBUFRAHIE, ARG H, pE—BRERL
Wx, BREEER/ND, —BH 1.4 km/km’~2.5 km/km*. SFERE., 25° AN AR &4
E8T%., HP/MF S MEEHMm AR 21%, B THEEERE. HEFEER/, WEME
BBk, —f% K 5000 t/km®+a~6 000 t/km” »a,

(1) HIHFEHEX . FEFHRAET AR WX . mHALY4900km*, ELIFE RN . T
HRBEEMN 1.2 km/km*~2. 3 km/km*, MHEENHRE. pHLEEEEL. M5
R R B 40% .

XEARBLHBEUR XA NIFEFTEE, H B RBELBEE—E. Hit.
IR AZBX R —BRHEALSEH. ARMKEEREH, MK IEBAFREEER W,
2.2 i TF®EIMNCRHE

ABIHBEREKADEHINAR SR SER BRIEAFTHLEERX -AEUL
H - TREREI R . ZHESHNBEREFAZN.. & X ROBREE —EHHEL.
HBKE L/2 VA/xRBE 2 VA/n/L HOENBEARRB A, UARXEBSRL 000 km
B 22 RMBMABIRKRE KB KEMNENE 1.86~2.87 Z 6] @K 3 7E 0.33~0. 54
ZE HERBER A SHBKE L, 26 . SHAEE J ZEHFEEERRH LR

L, = 1.7524%%7  r=0.968 N = 22 (2-1)
J =397.297A° %  ,=—0.83 N =22 (2-2)
2.3 HMEESEANEKELHER

HEYEYBEENESS, CASIEMEESSEHNBEER., #RslZ™UPh
AMBEFNBEES (5. IEAETREVTREXY/DFHE, HEEESEMBTE
FEEBRKMER.

%5 TRATRENBEMSEN I AANBMEESS

Tab. 5 Characteristics of form structure. sediment-production way and erosion

intensity on various material surfaces

THEEMK ‘ P A A FEFUFR o
/(km/km?) Stokme e ad
MY HEER L 5.0~7.0 10~70 BHHRERS BEER T 2EE 20 600~21 OUV
Bt oy RK- 2.5~7.5 25~18 BB RN FIEKH 0. 6 b & g 10 000~18 000
Ry EEX? 0.05~0.1 3~5 K@Y EEEREH—~FEERE T RKASE 200~ 400

ZHR DA FUIFREENREER.

1 MEF. HREE. NEE ARTAAPRKEREGESHRBR D IREHEY AMBES. 1991
2 BHX RERUBBAWMHEESL. L AMAPEAHRESS. AAKSEAFAREXE BEE).
1993. 363~381.
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HTRABEHEREFLGAEALERER SHAHANHRBERTHEF R K.
MATFTEIHFERBXNE/RIFE, HEN 4350 t/km »a, MELXA3ER B HX 18 120
t/kmea, ETHFMARMER, KBEEIHE 14 000 t/km® » a~27 000 t/km? « a Z [8]
(X6, AEXAARMERAWEMA 1 F~4 5. MELFEAHEXH SR BER NN
EHA 10U E RETELRARE, KA URELEB2REN 0N L, HER
ik 86.3% .

F6 HATHATHEXTEIRREB/NFREFDHE

Tab. 6 Characteristics of sediment yield of small drainage basins with various types in loess area

P. M. M. M,

BREXVR WM o , ‘ M. /M. S./8y
/mm /(m"/km? » a) ;(t3/km? + a) /(t3'km? « 2)
HEIBIX ERH 525 24 693 18 120 21 910 1.37 33.6
#E ! dX FEY 510 28 500 15 850 27 280 4.04 76.2
HRIBX B-Y 590 10 390 16 598 3. 60 77.0
HLRWEK By 537 8 993 4350 13 701 10. 89 86. 3
* Mo Mo Mo Mo S SeRRAFHERRER EF- RS SR 08N AR AMRER. Fh™ R, A
R,
3 BEudBERA
3.1 BEX

HTARXSRETR, HEEEXRK, EYERE, BRREKR, Bk, HERHE
BERA.ESSEA SO KM FERMEL NG, FHFER BB EX0. 963X 10* t/km? « a,
Hoepn i) Fisg (1 263 km®), HEAFHFEK (1 121 km?®) %2X10° t/km® - all L., BFF
AFHMARZERE)IXEO 347 km®), HEHOEBRE K4 25X10 t/km - a (1956~
1969), BAHEH [k 8X10* t/km? + a (1959. 1967),

3.2 dR#EG

BAX 17 ZEBEAHRLTK (B 64 764 km?) £ 50 EER ~60 ER TP R ST, £
HNEX1IH.BEX30 BHRYHNAVDELSF SBIFRU BN 28.9%. 61. 5% 97.6% . M
BA—BER—RUPIEXE . FANBUYEFERGILGBRREZAN. FENR7TAIL, &
FIREREKBEHEIT . &P RE/KFT ™ o T 2 00 80N R K 8 R 8 & .

3.3 mETEEE

BMUYSBTREESEETSRY, REEMEAIH, BXK30H. W 6 A~9
A) REMBY BE0E B aIEE S 55k 168.8. 105.1, 88.5 Hl 57.6 £ (1954~
1969, KTHMAZRE)IXE, 1959 FHm YRR X 16.7X107t, i 1965 FHU RN
16X 10" t, P ZEIM %X 927. 8 2 E . S 8] L . 1210 38 B A {0 3% #b 1 9 o 4 Jo 0 Hh 451
WumHsy, MBS LA FALERMEX, ER—-WHEHARA/DRES. HEMER. N
R BIH A, BEERAMNE, HKEKR,



bRl FEE: AWFHERX AR T S8R KD BN 121

£7 WAKAEAHATE- B FHXR T

Tab.7 Relations among storm. runoff and sediment runoff in Tanghugou gully. Xinshuihe stream

# F P.
w i PuiP. Wi W, Si'S.
W P, mm mm
1976 2 59. 6 588 10. 1 60. 9 73.1
1977 8 46. 0 575.5 8.0 89.2 90. 7
1978 3 53.2 602. 3 8.8 71.6 85.7
1979 2 41. 4 480 8.6 59.0 49. 4
1980 3 32.1 514. 6 6.2 56.5 85.5
1981 3 37.3 528.8 10.8 86.2 93.3
1982 i 15.0 373.6 1.0 81.1 83.7
1983 3 35. 6 550.7 6.5 14.5 31.5
1984 1 1749. 6 186. 7 36.9 79.8 83. 3
1985 3 35. A 590. 6 6.0 47.1 31. 5
¥ 3.2 53.3 529.1 10.5 64. 6 70.8

» P Wi SiBIARTWR. RECARAEESYR; P W, S. 0B ERNA.

(O AXEBREKLHAABETEHX. BENXBERARTHREL ABETILUVEN
605 LA L. T H Y, >0.025 mm R SR EWEBE 50%0~70% . & BEF T BFKR
PMIFERYERKX.

) BTHRYRERER . AP KBEEARKAR., ERUEZX ., HRERBAD.
ML TRMEE 0% E, HEKXRD 98%; MMBEHNEX, HEFFHERBEARRE
BHREEM20%:; BLRXERBEKEREMS0ER~60FER, HEHBTREHRBALSEF
EREBM S0 ~60% . ERHFENTEIE. HEABRSHEERAX., ENAEAEK
AMELLBAREE. NEERP e RBRXEOAKN, R P ARTEEE T8 K. T8
TEEXMWOKT A 24 5, ML TRUEERXKKRER (FREW) 2.2, A FYA
EBRESHBEKBWNEARL, BEX. BEXK4HA 1.3 KREMO.6 KEMXER, MER
UK, WEAIEREXZR, AFHFEAFH, B2EXK, 81X, NN TFHERRES
FREAKEDHERANLIRFE. 0 T~0.8KFERO.1~0. 1 KENXR. ETHEFHKEF
FPRZEEMER . R X BEX. AP ERE~E I m’ 8, KESHNFE7m ~10
m', sm*~6m' Hl3m’~5m® WEKE.

Q) AR THEFDHUENEREARE, SRR BERY D FEKERN 702~
SYER. BREFYRYE. ERELXAMPEXBSBFUYREY 90X LI E., MENY
K, WY ENRFLEN 30X ~55% . BT RXMMPEXFHARUEBHARKER 2
~3REMEEEK, MERDPXMHFE, AEDEREXR. ETFEBWHRYHFREK
B, UMBEXKAED. BRXXRKZ, RUPK&EKAK., 4, EEARXAMELRX. FHEE
A, MEmBYDEEMK, MERYRIEARE .

T RE2KHEK. FUMEWKASERESMIEERES BN, 1995



122 i H = # 33 %

%£8 FHERKBR.EFVESBEDIMAXBTIHLETH T
Tab. 8 Variations of mean annual precipitation-runoff-sediment yield caused

by both climatic fluctuation and man’s activity in the area

P, w, S. _ _ _
£ W./P. P./W, P./S. w./S.
/(10°m?) /(10'm?) /(10%)
50~60 4EfL 4935 273 547 900.5 99 811.6 11.10 9.01 49. 45 5.49
1970~1979 4472 753 446 677.4 96 035.6 9.98 10. 01 46. 57 4. A5
1980~1989 4 232 160 352 775.3 41 570.6 8. 34 12. 00 101. 81 8. 49

» FNESEES5XRIFRLBBEPRRK 21 FEAMB 1 000 km? HW XM EEH 103 704 km?) MR GBI,

(4) A TFALESMIEES, 8 70 FALkK, AXERABNEKERFTEH™
VBRI B (F 8.
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EFFECT OF VARIOUS LAND SURFACES ON RUNOFF AND
SEDIMENT YIELD IN THE HEAVY EROSION AREA,
THE MIDDLE YELLOW RIVER

Yin Guokang
(Department of urban and Resources Science, Nanjing University, Nanjing 210093)

Key words Yellow River, rainfall, runoff, sediment yield
Abstract

Located in loess plateau of China. the study area belongs to dry and semi-arid region with
12.95 % 10'km” of area. Here erosion is very heavy. It is the main source area causing channel
deposition in the lower Yellow River. By a detailed analysis on characteristics of precipitation-
runoff-sediment yield of various land surfaces of the area, the main points of the paper are as
follows :

1. Annual precipitation in the area is generally 450 mm or so. of which rainfall from June to
Sept. amounts to 73 per cent of the total. Here not only is storm intensity very heavy as that a
heavy storm on Aug. 1,1997, in which the maximum point rainfall of the storm centre amounted
to 1 400 mm with 10 hours duration. but the storms are frequent in summer and varied in time
and space.

2. Surface material compositions of the area are mainly loess (62%), sand blown by the
wind (24%) and bed rock (14%). Various surfaces make a notable impact on runoff and sedi-
ment runoff processes. (Of mean annual runoff. only 18. 7 per cent is in the form of baseflow for
the rock outcrop area. 50~ 60 per cent for the area covered with loess. and more than 90 per
cent for the area covered with sand blown by the wind. Of mean annual runoff, about 85 per
cent occurs from June to Sept. for the rock area, about 65 per cent for the loess area; and 35 per
cent for the area covered with sand. As 10 mean annual sediment yield. of which over 97 per
cent {falls in flood period for the rock area, about 85~97 per cent for the loess area and only 30
~55 per cent for the area covered with sand.

3. Both material composition and form structure of land surface have a great influence on
erosion intensity. In sandstone area with very weak resistance to erosion the breaching extents
(A./A) of the surface. the quotient of the gully or valley cumulative area (A,) and the total
drainage area (A). typically lie in the range 0.4 to 0.7 and the sediment yield module highly
reach the range between 20 000 t/km" + a and 21 000 t/km” » a. The module generally lie in the
range 10 000 t/km” * a to 18 000 t/km’ » a for loess mantle area with the values of A./A lying
between 0. 25 and 0.48. The module often lie between 200 t/km’ » a and 400 t/km’ « a for the
sand mantle area with the values of A,/A lying between 0. 03 to 0. 05. As to within the loess
mantle area the values of erosion modulus may be from 3 to 4 times variation between various

sections due to difference in morphology.



