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Tab.1 Classification system of landform type in the middle Yellow River Basin
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Fig.1 Map of erosional type in the middle Yellow River Basin (part)
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PHEBARNRRE, RERMBITEANAINE, 567 HBA R 52 R K % 56 T LU 3
WENBENARMIBREERRE. BXARHRY . KARMXEAENRE . BaTHE
ANEENERHER: MEAXEE, B Ol ERHRBEnE, ARFEZI LR,
HEMER S, EEHEKENRUZIROLE AR MRE . BT R REE WK
SHERM R Cs MERME, RAFREGEHEME, FRCHEE; L TERTBERA
EHERENER, EXHBRBSBWEERGRH . L EFESFEXRRBERE, W
HBERMNEERRTAERMENE, TEATHAGMBAME ., THERSRMYE
B R R E 2 k.

AEEARMBHMEEALBRLINEARYESR. Bh TEWAXMNEREHF
EALEE. MESRMAR, CHERVBBHLAIEE. BERVBBLE 1 HKEGT. A
FRHEEHEARMNRMPESEY, SGREVABRBREAFIRYR. DEAMHIE, HIE
REERATIHERIREERBHITERMELEZN, EXEIEEFHTEY TEMBE
B, TRTREREERMEBHNITE.

2.2 ZEFRAESMSANR

2.2.1 BAFERERSHEFARRY “HI5EE RARSERBUHBENE TEF+
ER, MAXERTHRARCESTRE. Hi, BINRHRBERENRMBIENEE L
fro ERTHESEE (Zo. BRABY W), BEEE G, UEERE Q.. RHkE
KE (PO, SISHEHS T ERNE IR (G- FEF. BY “HirEKR” MEF
BUARNERIERMERRBGNERL, BBE— HXKMREE® Lo LUEHER #
RE. B FAERKN 6 MHFMKMBENERESHE, RARRXE. BEEHFE
REBHEIXIL. RARREERTFHEGFAHRNERR, MAECEHRBREEFS5HIFEHN
ARXANER. ERTFSARSARELR. b B R0E BREE, MEMSEK
ERE (RMERT,) RRHEEBINIAAHAEMHEMNEE, Rlog (T.) FBIR. ¥
Ed xR, BECHAMPIRBR, BIEEER (7, % E B ERT
BR 2 ) MBRARPER W, MIEFEER 3S#E. #wBHERF [(D..=1.5/ 0.9/
G.+10/Q. ], FEX#EHR [P.=Ln (PO], AXEFHIF [R.=log (1+1.5G-,:/100)] ¥
HERERER.
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Tab. 2 Index of vegetation factor

B EE Y% <10 10~20 20~ 30 30~40 40~50 50~60 60~70 >70

HEEE Z, 10 9.5 6.5 4 3 2.5 2.0 0.1
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Tab.3 Index of ground surface material

5 # mE A vEt #+ Wt a7+ awE Hips
R R R 10 7.5 6.5 5.5 4.0 3 1
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2.2.2 RpERE RAMARWPHEARLEXEGRZRBIMGRE WET KRt
AR Y B REAERPR, Wit 155 0 “RIBHA” i, S IaEHmi,
SREE. REERTEH AN FEIRMRR, EXNLHAFYRMEE. YEEMNE
YRR, ARESXETFSRMBESN, RAEESESH. EXUTHRMEEE .

log(T,) = 2.35 + 6.31/(5/D,. + 9/Z, + 9/W, + 3/P,) + R, (2-1)
r=0.83 F = 344. 44
AFHFEELA L.
3 RMEITE
3.1 emikitH

AEAERMREALREXER 556 ) #TRMEEFHEZH,. HAEESER
ERESMERTENERMET, BREINSETREMRL, BEELERALR
B, tELEENMERNEHMER. dRMERRUERER, KEZEAFHLE, &’
T 556 EIREME SRR 14. 655X 10° t/a (1970 4E~1989 4F),

3.2 AEZEREHUNHARE

ATERIESHEEOFE, XhH#TTARSEREMNEREARE. REEROT.
3.2.1 2WNBHNARE SAREITENFERMER 14.655X10°t/a, REHKERE
FIERSYE 13- 641X10° t/a #ITHE. WEHLFEMBRXTHYE 1. 014X10°t/a, H
WREHNT. 4%,

3.2.2 XEREMEAKRE HEWPHUIAIROXE, TOBZRIXE, BI1E
ZITRKE, 4G XFEN X AN SRR TERME, AESRXKEINRYELE, I
K. UBWSEERMOEAZER], BMNZE=Z&XEIAIRESFIR 10.8% 1 3.6%.

¥4 BAPEAMBSRDPBEEILE
Tab.4 Comparison between the measured and calculated sediment yield from

the class I zones in the middle Yellow River

TR YT &t 1B RUEM
X T B a4 By
i o v& R e 0 T %y pur rom
o 16K 1970~1979 7.543 0.625 0.729 0 8. 897

7.081 7.844 0. 763 10. 8
EFkIT 1980~1989  3.708 0.510 1. 048 0 5. 266

BITE  1970~1979 6. 06 1. 167 0. 162 0. 283 7.672
=[7ME 1980~1989 4. 288 0.23 0. 646 0. 283 5. 447

6.574 6. 811 0.237 3.6

3.2.3 RARSKNTERBNARE 7ERA LS T RBIHEX D 15 PR
5, EMBAXRUELREL, 28 M AR ERMES MR BT AKLR .
RFES ME 2 TUEHARRANITERUBERBEHVBHREH<10%. MAZHK
EHARMBATHRYVE. SRGHEMN, EXEREPAEHAZRFNZARDE ST
HEmBREXD-65.1%, HEELAFTH—SHR.
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Tab. 5 Comparison between the measured and calculated sediment yield from

the zones in the middle Yellow River

I - ﬁ*lﬁyfﬂ iwﬁ?ﬁﬁﬁ HHEEMEY - £l B
/km* ¢ (r/km? e a) / (t/kmé = a) &4
2HJ 2 W 3246 16 183 15 334 —849  —5.5
4 ) ¥ oW 1527 11575 12 651 1 056 8.3
KRN REELT 1158 8150 8 893 743 8.3
I -T2} 1272 16 730 17 015 285 1.8
W B i AT 1347 26 272 15 910 —10362 - 65.1
i 1 F K 913 8 377 9195 R18 &9
. % S0} A 1 989 8 100 8 875 776 8.7
(B30 W X 2 040 5658 6427 769 11. 97
o RO 3842 8 321 9 094 773 8.5
) &= 747 13 691 13 310 —381 —2.86
D3 30) B ® 4 640 6 481 7136 655 9.18
) ¥ M 1544 5033 5416 383 7.1
& ] i & 2 840 2199 2512 313 12. 4
Cig: S0} " # 2 184 6 634 7 304 670 9.2
b | 5 M 833 6 802 7 059 257 3.7

= 1970 §~1989 F ¥y,

3.3 BNz EsSHh

ERAIARERTERBRNPHES LR 26 °
XEFRHRZUME, HMFRE T HA S 5FEmE
BWEHEELE., B3 RBEORTHIFRMEERE 22
FEHAIEARRLE:

u>ﬁﬁMﬂE%M%ﬁﬂ*%ﬁmﬁﬁglﬂ
KR, AELUBEMERLUURFERS 5
WX (A SR ZE 5 000 ¢k’ 2 UF, BF © -4
JF BE H B 42 TR BA T 5 000 t/km? + a, %

u>ﬁﬁmw5%mzm%ﬁm¢mamgla

PRI K KA X RBIAEE L F
TR RSB AT, WERUILBHE  os
BHELR6500t/km’+a b h BT RHE,
KAGHY 15 000 t/km® < a £ . BRILEFE. 02
HERRRIEAY 18 000 t/km” « a, WERLIBEMEME %% T 1%
B — A&/ T 1 000 t/km” » a, PRI/ (10't/kn® a)
3 NRBARR A ESEER, & 0 AARDESTREREXEN
BOEmEE, RKETH. FREmES. Fig. 2 Relation between measured and

calculated sediment yield from the dasins
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Fig.3 Contour map of erosional module of the middle Yellow River Basin

4 REBEY

4.1 SHMEATFHBEANY
CBMMEARSHEERREAAAELHANSGR. RERNEN, FAREXNRRA
FHIAN., A THEEFHRAMS SR BNFAAEFE, IXEEFSIAIBSET
MBHERT; BSEFRBE-MHYKONBERAAREET/L, REHXDNIETF. IE5HE
FRBEAKKNERIARTRAEHEEFHMMHFEA T, SE5EMHTEOERTF, #E
HF5EHEYEIBEET, INNBRERRTHRER, TEREF. EgEETF. A
RAFRHAEZEHTF.
4.1.1 BRAETFHABE KBAEFZXXEZRNRBEZEFOR R, FES R EEERNE
., SRABATTKABMZ S, FERNARER M. REPHEERRAREELSE 130,
SIAEMK AN, I 23 E. 11 M 3 EMERANY. UBHE 1 500 FLURSBEEAMK
ASMERREMATRANET L H i FHASEENS, BEFNEHXST 50 FRH
60 FERAENE, HMERNEFEM S0 £RM 60 FRMFEHME.

D PNKBEATHEZFH.
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4.1.2 HEETHENHE THEhRBEEEEEIREATARE. HTESIRE
HEFE, MEREFE . AOSREMERTE. FEEPEIRSES, ATETER
BHAREN L, B THL b dmgsE, BhdRnT.
R = Ry(1 + a)" (4-1)
X RATFTHEHHAOESE; RN 1986 FEAORR; a FAOMKE; » ETNERK.
TPt RAOFEMRE (L) H:
L=R-I (4-2)
X T ATHEHH AHREE AN 400 kg, AP
L = 400R
WEE LBREFEN L ().
T = 400R/[t + (1 + &)"]
AP ¢t AMBEFYET kg); b AMBHKE,; » FERK. ATUATHEBBEN LM T..
T,=T.—T —1T,
Ab T AT BE; T, FAERIW A BAKETR (G), A URATERMENE
BB s R L .
G=T,/T.
BT, BRI THEPHARERE (G
G.=C+ X (4-4)
A CHGHEHMEE: X ARAHEEE: C.5CTREEIAUT=XER.
G—G, =0
(G—G.) <0
(G—G) >0
(1D 5 @) B THL et G R REAEEER; ) KREWEREN
RHEH#E, BITHEPHERBERAHETS. B EoW5iHHE. BEBATiHa
Mg AR E B R B B A
4.1.3 ANAFBEFHEBHE AXEFESISHEH#BS5 8RR ANEFHE, 2
BrAZ B> 1B . X RF BB H M P Rmm Y T E Rk A8t ; Hiim
FRENERB>15 S, X OB TR FTESE . T8 dr k> 15° 3 #k b 49 30 2 ot
UTREFHE .
BARERH<ISHMEMEA (). M<ISHBHER N H.
H.= (H — Hj) (4-5)
AF H, R<I5"WIERLABER., E— XM >S5 RHMORE. BT
GRE, THH. WRXEBUT =ZFER.
T = H.
T < H.
T>H.
GRS IIE RO AT, FTRAARHERR > 1SR Btt; M THERSEE,
RRF > SH. SR> 1B BT T 5 H. BEME; REMEN H, At
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SIS IR H, SR EHEEA (TH WA (R) A
R, = H,/T. (4-6)
X R BEERBMMUHANAETFE.
4.2 @SB
BERBFSERFHOBTNMMEMSESEHFEA—. 84FRE, RERALRTRESR, K
BMAHEBASIMERATNEME. AXTM THLPHRBENIIRAGREERTE
BAMAEMAER L HMHFET, BRSHHEDTHLPHOERME N 12. 286 X10%t/a
(% 6,
o6 HUPETHLEPHSME (10°t/a)

Tab. 6 Sediment yield from the middle Yellow River Basin in the middle of the next century

IR 1h & Tiah@meE (1) — (1) (1) — (@)

X 240X,
(@9 (@D ¥E (1) /1 (%)
. 2K 7.844 5. 847 1. 966 25.1
WOHE— %
H o B 0.981 2 0.778 7 0.203 20. 6
y 2K 6. 811 6.439 3 0.372 5.5
y AREEAR]
K phit - 0. 782 1.126 6 —0.345 —44.1
- £X 14. 655 12. 286 2. 369 16. 2
3 o 45 Wb 34 - 1.764 1.905 0.141 8.0

*  EIE>S15H%EM .

$ X 3 Wk (References)

Kirkby M J et al. Soil Erosion. John Wiley and Sons Ltd, 1980. 28~68.
2 Wu Xiangding et al. Changes in Environment and Runoff and Sediment Yield in the Yellow River Basin. Beijing: Meteorology Press,
1993. 21~32. (In Chinese) [ R3¢ 2%, P o { S PP A5 5k W4k, U0« SR MRAL, 1993, 21~32.]

3 Chen Jiagi. Historical testing of the 1500 years chronological series of drought in the middle Yllow River Basin and the major floods.
Yellow River, 1993, 15(12) : 8~12. (In Chinese) [RF H. #HFMF i IS0 EEFMH L RB G HM At k. AR#E
7, 1993, 15(12) : 8~12. ]

EROSION YIELD FROM THE MIDDLE YELLOW RIVER
BASIN AND TENDENCY PREDICTION

Jing Ke Li Juzhang Li Fengxing
(Institute of Geography, Chinese Academy of Sciences, Beijing 100101)
Key words sediment yield, tendency prediction, middle Yellow River Basin

Abstract

The principle and indexes for dividing zones of erosional landform type are discussed in the
paper. Based on the principle and indexes, the whole middle Yellow River Basin is divided into 4

zones of 1 class, 20 class I zones, and 556 type patches. Using data of 155 sediment detention
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barriers which check all oncoming sediment and water flow., a erosion model with different
weight is constructed. The model relates the amount of sediment deposited in the barriers with
5 factors influencing erosion in the basins upstream of the barriers.

The yield of sediment erosion of every type patches was calculated by the model. and a map
of erosional module contour was edited. It is found that most of the error between the calculated
and measured sediment yield in various space scales are about +10%. The total sediment yield
of the patches is 14. 655X 10" t/a in the period of 1970~1989.

The spatial distribution of erosion intensity is revealed by the map clearly. It is lower than
5 000 t/km’ * a to the west of Liupan Mt. , and to the east of Luliang Mt. In the area between
Liupan and Luliang Mts, the erosion intensity declines southward from over 18 000 t/km" « a at
Jungar and Fugu., 15 000 t/km" « a at Suide and Mizhi. 6 500 t/km* + a at Yan'an, to lower than
1 000t/km°® « a.

The landform and ground surface material are defined as static factors, vegtation, precipi-
tation and human impact as dynamic ones in the paper. Under the prerequisite of self-sufficiency
in grain in the area, the values of dynamic factors in the middle of the next century are predicted
for every patches. The sediment yield from these patches are reckoned by using the same model.

and the total yield is 12. 28X 10" t/a in the middle of the next century.
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