B5TH B2W ps (=i S 4 Vol57, No.2
2002%3 A ACTA GEOGRAPHICA SINICA Mar., 2002

=21 SRR EE R T HE

Y. He e
Eﬁfg, ﬁ%%
h BRFERAKFE K LRI, BT HE 712100)

WE: XM “K—HH%” KCEENESRBEEREMLEENTZE, BELIERY
43R 292 MRERFEIP BT, SRR R ELRT B RS R E NN T AN EEIT T . &R
ZH: R+EEB 70EML%, ATRERNEZERK LEHERNZE, SUu=EBENESH
BERETHEEN, 2MEEE >10000 vkm2a FIZEZ U LA RHER SR> (RIE 71.8
%), TRV B R I X 358 B 4 A DA G R 3T Ay o 0 PR R B F S8 o T R 0 AT AL 35 K 4 Hh
X (g 50 %L b)Y B BERMSY, BRRBXKEFERBMERXE (54.8 %), HEHRX
FERAETIREBEEX (274 %) ATEE T LHEHAERKX (23.1 %), EiMWHEERE
BEWETEEERM. KIBEHF (34.8 %) HEBEWETERRERK AR 326
%); LARMEIE > 10000 vkm?a VEAFRHE, TTHE LRERISAN 7 MRERZIC LR
Fut, HERANGSXEERK 155 %, BHFSEANBEREPTER 421 %.

%X g 8 BraE fuwag mEti

hESES: S157

20 #4270 SFALIR, BTRERAFIKLERFERANER, REBEARED K
ATRENRN. 81987 FUUK, REBHELSHUIAMIFRT EAAKW K ZLTTH,
EEFKD KRN RE . U=, K ERFEKEDZE . KL AL GRS
TIHRE T — R#PTR AR, EXE LSRR N TR ARHIER TR D .
TR URE T A TR A, BT K 2 AR 5F AR VR B ok e BOR A £
%, HERMTRKLRMASIFRMAKED. Bk, IREHERMMFVRERNZ3EL
BATOT, NELEEESHEER. KERFRMARDSRDIFNHERTERE L.

I 4L s ST  ap Py

HAT, 7E8tERK Ry B 5 55 W RASE TS0, A EReN A B
HCA T 8 AR GE RO ST R E — S B (RK SO R o M FE Rt o 4 i T L B R R
KRG R, KHERRKA, £ NERFANREAEELEELHRULLNZHE
BT R T SO RS s B R RE SRR B PR R = RS, AR B R A

KR EE: 2001-06-04; ZITHE: 2001-09-26
E&mA: EE “NIA” BHEZK (96-004-05-12) o HEFEEAK L REFATAIRAFIE (c183) [Foundation
Item: "Ninth-Five-Year-Plan" for Science and Technology, No.96-004-05-12; and Knowledge Innovation Pro-
ject of the Institute of Soil and Water Conservation, CAS, No.c183]
fEEEN: EAE (1952-), B, B R, KPAEKEERZEIN SKIRAAETMIE, HREEF 3, RR
W3 20 £EF . E-mail: scx@public.xa.sn.cn
0210-0217 7L



2 T S B A R b R RS TR (LR 211

MESAUXMRMBEER. FEit, RAACEENESRAESREME SN
%, K HEE” K E TARIRR MY T (R — KOS X WA R TR
BRMMERFXE), FHE&H LR ITEE.

R385 m oK Srs A R AR LK SR BRI A G 52, LRIy 120 MK
BHIX (TRER 2 B DR IR). 8 120 DACCERIK AR B, HER MR X E ©
BINEAERIX M L, fER—KCERX A, ZRAFR PSR YRR
R g, WMTREAR- - REPEEREmMAERNRE, 2HEAN KR
FEYP T, B, SRR 292 MR Tk VS T

2 Rur-imERirE

21 KEHKX

BIhPERIX . M R EC I K LR IR X, R BT R R L
R ERAE, RMEECh R =k LOZa KRR

LI e GO FHK S L Gout) —ANE 2 AN /KO0 2 8] i X 3k,
B R B E DR KWL BER R B~ E, B4 REREIK
SC b e X[ 6 T AR D A %K Sr I X R Tl A
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B-FBREK R, B4R, HEmEEn-EEENAHK
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U BEERBEEM AN, 25 0H. BN ERE/DNRTRT Y ETERK, FRK
XEHIX PR/ B R L NIRRT SR N ZK IE S X B AR BT (B R £
FHRUX) KU E. BADEMOEMERmYErHE, —RARERE R mE
X fE AR EOR A (2 KA SRR R — AU il X S E AR & TAREIE
F Ik (X [R] — 12 PhaB RUSR A T A EO N BT, ] e F IR Hh X [A] -2 th 2B B 82 5T
FHZ TR AR R KRS TR MERE, BITiHE. fll: T TREERAOEE
HIX, HEHEABERAISH I AR RIT: Bores (B TimRERIGRX, @
F12591.1 km?). B0 69 (KNP #E T EEIEERKX, MR 15384 km?). BT 70 (A EL R
X, MH# 3967.5 km?). H7C 68 5H7c 72 fH48, BT 72 2 KRERFEH MK i H1K,
HE-E LR EREERX, XHEFTHERIT 72 MR HEHE BT 68 17 Mk
s BT 70 5oL 60 AL, BT 60 AR FIK LEEHIX, MR -MWRPERKX,
BT 70 FI{Z B R AT B R T 60 HIRARES; RIS T 69 MR A H N A s HIX 1 &
FEYL B R IT 68 FIE L 70 M E, HRRLIRIT 69 M. it HE AKX A:

Su= (SxA—SgX Ag—SroXAz) /Ag (2-1)

RH: S WHEIT 69 MIRMEE wkm»; SATHREBEMAEEH X K Z L
(tkmd); AN TFEELAERHIXKEI Gm’); Se NMHEIT 68 FIFHAEE (tkm?) Ak
BT 68 BT FH (kmP): S, N T 70 B2 DAL (vkm); A, A E T 70 T A
(km%);  Ag A HIT 69 K (km?).
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KTHE &RV EHRRE, 5350 1955~1969 (FEVEERHL). 1970~
1989 (AERAL) A 1955~1989 (FHRIR) 3 FHERTTE ST (R 1. X 2).
£1 FRFRMEBENEREHSE
Tab.1 Area structural characteristics of erosion intensity

B R ER (ko) FRER & B ERA A HREE

S % (Wkata) KAE WHE Ty KRE HRE P Bt
195569  1970-89  1955-89 195569 1970-89 1955-89 %

(- Eagn <1000 921669 1186579  105651.5 29.7 383 34.1 28.7
ZERm 1000-2500 30799.8 293715 28869.1 9.9 9.5 93 46
TR 2500-5000 39827.8 571684 429019 12.8 18.4 13.8 43.5
HERM 5000-7500 325779 51749.9 39707.6 10.5 16.7 12.8 58.8
BIUR I 7500-10000 27399.1 28551.4 35947.5 8.8 9.2 1.6 42
WEFIR 10000-15000  58740.9 18406.7  46243.5 18.9 5.9 14.9 -68.7
EBlZiE 15000-20000 18557.9 4292.1 7017.3 6.0 1.4 23 <76.9
REIZIE >20000 10033.7 1906.1 3765.6 32 0.6 1.2 -81.0
ElZIZ L E >15000 28591.6 6198.2 10782.9 9.2 2.0 3.5 -78.3
RERZYE Ll | >10000 87332.5 246049  57026.4 28.2 7.9 18.4 71.8
BERmLH b >5000 147309.5 1049062  132681.5 47.5 338 428 -28.8
pEEmEE >2500 1871373 162074.6 1755834 60.3 52.3 56.6 -13.4

48 1955~1989 4F 35 F R P&, BRI ®mEFYWE T E R AR HES >5000
vkm’a f5RZ UL ERMX, KEAEAE S 2mERN 42.0 %, FUOESEX BTV ER
1T 85.0 %; E 55K B2 % >10000 vkm?a M3 210 FEMK, BARE B
HEHAE 184 %, HEFYEJLF LB LXK BFWER 50.0 %. 7E 8 FEMEE S
Fh, PEWEEERE 2500~15000 tkm’a 2. (8 H 4 FEMEE, KUy E5eR B85
YERIT 90.0 %, HH 10000~15000 t’km’a FIH5EZE M &7 2K B EH 35.0 %.

MNEEBTERATERTLLEH, ITENEERKEFEHERGES, RhEE
MSGHRIERAETHEZN. HAENERE, 2HEE >10000 vkm?a FIHFEZ LK
R EBR SRS, | 8.7x10* km? 3K /> 3] 2.5x10* km?, #IE 71.8 %, H2&REEHK
EEBl ey 28.2 %K R 7.9 % H &R HMEE >15000 vkm?a )R Z4 LA _F 142 ol i 7 e
2.9x10* km? #%/> 3 0.6x10*km?, FEIE 78.3%; EHiEE >20000 vkm’a KR EIZILL ERY
R hEFR G ER AT 1.0x10* km? /D BIXUE 0.2x10% km?, J51E 81.0 %. 7E 8 M@
Eagky, RMERBIEE RSB AREIZIEZM (81.0 %) BIZIEbh (76.9 %)FHEH#
FUZ ok (68.7 %). BMNT=UWELHFES, MBS >10000 t/km? a FItk##Z1 L 12 bl
RKHF=WESER S ERHF E 66.5 %k F] 27.8 %. HHmEER AR 3 MEhh
BEZA A RBIZUZ (77.1 %)~ BIZURH (76.7 %) RIGRZIFE D (71.6 %).

MEEWERMBREHMREMA=LESHTIKRDSHEE, RES > 10000
tkm’a FRFRFIU LMK, HREADERIBEA -, 2504 71.8 %M 73.9 %. f£
PR MIBE R T, BRIASRM. RERMAELS vl it AR 7= v B ¥R E 21k
A—ESh, KR 5 HBHRERRAFEY 2 RIBRIEE TR A3
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Tab.2 Sediment yield structural characteristic of erosion intensity

I YR (X10%) RgFyEE R RIS s

N &R (Wknta) RiEH  RE T KiGEH  WE FY HEAE
1955-69 1970-89  1955-89 1955-69 1970-89 1955-89 %

MR <1000 1539.2 3199.3 2624.1 0.8 2.6 1.7 107.9
ZERM 1000-2500 4577  5359.6 48373 23 4.4 3.1 202
R 2500-5000 15069.6  22037.9 16343.4 7.7 18.1 10.6 462
SRR 5000-7500 202602  32639.7 25239.4 10.4 26.8 16.3 61.1
RFUE TR 7500-10000 241825  24700.3 298400 124 20.3 193 2.1
WERZUR 10000-15000 730075  20735.8 53936.6 37.4 17.0 34.9 -71.6
Bz 15000-20000 321496  7479.6 11555.3 16.5 6.1 75 -76.7
R RIZAE T >20000 24765.5 5669.3 10118.6 12.7 4.7 6.5 -77.1
B 7Rl >15000 56915.1  13148.9 216739  29.1 10.8 14.0 -76.9
WERFUR ML b >10000 1299226  33884.7 756105  66.5 278 48.9 139
RERMEL b >5000 1743653 912247  130689.9 89.2 74.9 84.6 477
PERmU L >2500 1894349  113262.5 147033.3 96.9 93.0 95.2 -40.2

4 Ry veR R X ) 7

RIE 292 METE AT R RS RER I ESE R, 20448 TEEERBEMNE
18 bt 7= b 5 BT A P R4 il % < 5000 t/kmZa. 5000~10000 t/km?a 1 > 10000 t/km?a %%
3R RS ME (E 1~3). AWHE H G BT S 12 1= v am BE B X AR
(D) RE)R, RYDE B B X 38 3 4 A 7E LG R VLR O B AR 98 2R X R
TR R o Hh X (BRI TE 50% LA _F), HikiE
FEVAT IR P I HL X (JRIRAE 30 %~50 %2 [8]), H | w4
EXERIEREEARHE. 4;);@

(2) VEHAT, FHhIRE >10000 tkm?a FIXI o 80 160km
SR MERDEZ RITR BT REE. b
W B . i BRI E Ay X . DL AT
TAT A 7 A B I AR A K X . RS,
12l 38 B >10000 t/km?a FHb X X & H 4 A 76
IR, HWMPAAENEEN. £, BE
M I & O O35 | RV O o | - a1 IS i B O P
HLIX .

() T EEET R AR, BT Lt A
[X {2 i B >10000 tkm?a £ X 158 T A A B2 ik AN
A, FiRKES MK AR T 5000~10000 thkm2a B 1 H L= EEERER MY EEREE

i 1§ X, 13 o o E <5000 t/km?a [FTEI 4 fa /E Figl The variety extent Sediment intensity between
A ﬁ R before and after control on loess plateau

5 BRhrEybyE kIR
R R R 52K (R O U943 B ZE - 1955~1989 1 B0 42 it = v
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B2 o LR RN (1955~1969) 3 bR K s A (1970~1989)
Fig2 The spatial distribution of sediment yield intensities on Fig3 Distributionofsediment intensities on Loess Plateau
Loess Plateau (1955~1969) (1970-1989)

KPR 3), GREH:

(1) B KBS, W EREMKLRAFEREFEXE, YEXEr e
1 54.8 %; HOGERERME R, 255 2B K B8 17.6 %A 13.3 %;

(2) $EANFMR T R U5, 3 b TR 7K AL % 32 B ok 3 L iR B v X R
TR EEEE, HERRAHER S0.S %: HARESE LR EBARK, 1T

- REREERXHE LS RNEX, 25 EEX BT EE 1.0 %. 9.8 %A 9.7 %;

(3) HfZ by vh B, BRIRAFE T REE R, KR ERER L TR RAER
KR R LR RA R, S EXK SRR 67.4 %, FLUURIBE A I
TR R RRK S B R, SR ESER 23.6 %.

F3 RmsibER
Tab.3 The source of sediment yield

i (xBD KA AT
EA b R [Pt % W e [ S ¥ ans A 4 P R LB
(<10 Hefl (%) (X100 LfE (%) (X10°0 %)
FER ] 845984 548 T i R X 15201.3 98 1 13939.9 9.0
w o 27209.7 17.6 H R ER X 42250.7 27.4 2 53676.4 34.8
4k # §507.6 55 WO R T X 17025.5 1.0 3 50333.3 326
g W 205222 133 HHREREERE 7829.2 5.1 4 36514.8 236
W 55438 36 TR T ARK 35746.3 23.1
o 56402 37 AT B AR X 5799.0 IR
ok 24425 1.6 bR+ B AR 4529 03
il L OES 14954.4 9.7
R S088.8 33
B HET X 2278.2 1.5
REL B < 6443.8 42

[ E R ANIIES 13943 0.9
B il 154464 .4 100 B i 154464.4 100 St 154464 4 100

1R TR SR R LT R AR A, 2 BERAE T FRERM. KO R 3 ®iR
AT P AR K R 10, 4 IR R e e AR K L )
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x4 BXBREASPORRMEHE
Tab. 4 Sediment yield features of the 7 centers on Loess Plateau

@i AR Ry

% w5 R R BE o) BB RBRT
g km’ SREE ~10%ta mH o . .
. km® tkm'.a
tkm'.a

1 aH . T, EAN REEE. 13707.6 142539 19538.7 44 12.6 6350 286386
I FAUE L LR RSy X

5 RET . REE TR T IS 32387 214736 6954.7 1.0 4.5 12123 344473
%

3 iR B T, WK, - 71042 123508 87743 23 5.7 1517.1 14426.9
NEET L T 7= jn] OB KT 3E 73 X

4 FEAAFNET RANEERXE. X 8794.0 124269 10928.2 28 7.1 2902.0 14850.5
BOSEEHEMAZ. FxWKME, Uik
T N L B

5 EAEL b bR RS LR 86953 13177.6 11458.3 28 7.4 3216.6 157972
MEFELL L X

6 R ENEL S X R YR K 4993.2 11900.8 59423 1.6 38 1540.2 12806.0
EHEE, HFXE

7 SRR E A, ZRRE LXK E 1495.5 10776.3 1611.6 0.5 1.0 1495.5 10776.5

BirEmRFWMmVHEREPERS, B 1955~1989 FHFHETER, 10 %
MHEARES T 35 %= E, 30 %HHEREFT 70 %R =Y E, S0%KNHMEF T 9
%Y E. ERE22 AMRMELRITEMEEN ADNHEET, REEASLENERRE
SR X R T

S = -1E - 06A* + 0.0004A% - 0.0515A% + 3.4725A + 5.4107 (5-1)
XF: SHEDEBEF AN %); AN HEHRERT 2L ).

6 Fulirrvbeprs

LUR 38 BE >10 000 vkmla 1F 4 dR#fE, RHE 1955~1989 FEHI TS 45 R, ¥ H
TEERXIS R T AL RL RO TAYROF, IREAKMUZE8 ). L.
EK N R TR s M BRI X, EARCA 13 707.6 km?; B /DR
EWMNEHS. ZLMR XA, #H1495.5 kmha, BHEBREEANEESN. TEMT
FEAEE R KX, FA 21 473.6 vkmka, B AKX AT 34 4473 vkmka; &/
PRBMEHNIZHSA. BLAMRLKME, KX 10 776.5 tkma. N2 AKERE, #tH
R 7 AP O E A F 48 028.5 kmla, UK BAHEMN 15.5%, BEFLEH N
FEX B ER 42.1%.
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Temporal and Spatial Variation Features of Sediment Yield
Intensity on Loess Plateau

WANG Wan-zhong, JIAO Ju-ying
(Institute of Soil and Water Conservation, CAS and Ministry of Water Resources, Yangling 712100, China)

Abstract: Based on the distribution of the hydrological station and it's observation series of
sediment information on loess Plateau, the study area was divided into 120 hydrological
control area firstly, then according to the different soil erosion type area, the 120
hydrological control area were divided into 292 soil erosion units. The main results are as
following: (1) The sediment yield of loess plateau (average condition from 1955 to 1989) are
mainly come from the violence erosive area with erosion modulus >5000t/km?2.a, the area of
it made up 42.8% of the total sediment yielding area, and the sediment from it amounted to
85.0% of the total amount of erosive sediment yield. And the mighty violence erosive area
with erosion modulus >10000tkm2.a, the area of it only made up 18.4% of the total
sediment yielding area, but the sediment from it amounted to 50% of the total amount of
erosive sediment yield. In the 8 grade of erosion intensity, the sediment yield from the area
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with erosion modulus2500-15000t/km2.a amounted to about 90% of the total amount of
erosive sediment vyield, and the sediment from the area with erosion modulus
10000-15000t’/km?2.a reach 35.0%. (2) Sediment intensities have changed evidently because of
rainfall factor and the effects of soil and water conservation. From the view of structural
features of sediment area, the sediment area with erosion modulus > 10000t/km2.a reduced
rapidly, from 8.7 X 104km2 (1955-1969)to 2.5 X 104km2 (1970-1989), reduced 71.8%, and
the proportion in the total area decreased from 28.2% to 7.9%. And the sediment area with
erosion modulus >15000tkm2.a reduced from 2.9 X 104km2 to 0.6 X 104km2 , reduced
78.3%; the area with erosion modulus >20000vkm2.a reduced from 1.0 X104km2 to only
0.2 X104km2 , reduced 81.0%. In the 8 grade of erosion intensity, the sediment area with
erosion modulus >20000vkm?2.a , 15000-20000 t’km2.a and 10000-15000 t’km2.a decreased
greatly , and the reductive degree is 81.0%,76.9% and 68.7% respectively. And from the
view of structural features of sediment yield, the proportion of sediment yield of mighty
violence erosive area with erosion modulus >10000tkm2.a in that of total area reduced from
66.0% to 27.8%. And sediment yield reduced more greatly is the area with erosion modulus
>20000t/km2.a , 15000-20000 t’km2.a and 10000-15000 t’km2.a, the reductive degree is
77.1%, 76.7% and 71.6% respectively. (3) The regions where the sediment yield reduced
evidently are mainly distributed in the mighty violence erosive area surrounding Wuding
River, and the majority of Fen river, the reductive degree is above 50%. Before soil and
water conservation (1955-1969), the regions with erosion modulus >10000t/km2.a were
distributed in the majority of the mainstream reaches of Yellow River between Hekouzheng
and Longmen area, the upper reaches of Beiluo River, the most part of upper and middle
reaches of Jing River, and the much area of Hulu River and Sandu River in Wei River basin.
After soill and water conservation (1970-1989), the regions with erosion modulus >
10000tkm2.a were scattered in Huangpuchuan river, the lower reaches of Kuye River, Jialu
River, Wuding River and Qiushui River near to the mainstream reaches of Yellow River, and
the riverhead of Beiluo River and Jing River. After control, the area with erosion modulus >
10000t’km?2.a in Hekouzheng - Longmen area, the upper reaches of Jing River and Wei River
decreased on a large scale, and the erosion modulus reduced to 5000-10000 t’km?2.a. the area
with <5000 t’km2.a has changed not too much. (4) The sediment yield of loess plateau,
calculated according to tributaries, are mainly come from Hekouzheng — Longmen area
(54.8%), next from Jing River (17.6%) and Wei River (13.3%); according to soil erosion
type areas, are mainly from loess Mao hill gully region and arid loess hill gully region
(50.5%), next from loess Liang hill gully region (11.0%), loess flat hillock hill gully region
(9.8%), and loess platean hill gully region (9.7%): according to soil erosion belts, are mainly
from wind and water erosion belt in semi-arid steppe region and water erosion belt in
semi-arid forest steppe region (67.4% ), next is from water and gravity erosion belt in
sub-humid broad-leaf forest region (23.6% ). (5) Taking sediment yield intensity >
10000t/km2.a as criterion, there are 7 sediment yield centers on Loess Plateau. The area of
the 7 centers made up 15.5% of the total sediment yielding area, however, the sediment yield
amounted to 42.1% of the total amount of erosive sediment yield.

Keyword: Loess Plateau: sediment yield intensity; time and spatial variation



