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Abstract

Hekouzhen-Longmen reach is the basin of the most soil erosion in the Yellow River. As water and soil
conservation works have been implemented for many years, consequential quantities of sediment into
the Yellow River have remarkably reduced. River basin’s underlying surface has been definitely eco-
logically restored, so that data series of water and sediment measured early cannot return again and
must be revised. The substance of revising data series of water and sediment is to exchange underlying
surface, by taking underlying surface of predicted time to alternate that of measured time, so that
analysis calculation needs many data and is extraordinarily complex. Rainfall amount is a basic factor
for soil and water loss. Rainfall intensity and rainfall area have important effects on the quantities of
runoff and sediment discharge. Runoff coefficient is the percentage of runoff amount over rainfall
amount belonging to water body conversion. Soil loss coefficient is the ratio of sanding amount to
rainfall amount, and sanding amount is eroded and carried by kinetic energy of water body of contact
ground in rainfall belonging to energy conversion. Different underlying surfaces have different res-
ponses in poundage, infiltration, energy to consume and scour resistance of rainfall, which directly
reflect in changes of runoff coefficient and soil loss coefficient. The ratio of runoff coefficient to soil
loss coefficient in various times of recent stage and early stage is taken as the correction factor for
water and sediment amount in various times of early stage. Again the influence of regional difference
of rainstorm and rainfall in various times is considered. This method has been used to revise the
quantities of water and sediment in eight years of much sediment in early stage on He-Long reach. The
revised data series of water and sediment is more accurate than the data series measured early for
predicting future water and sediment quantities.
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F R AT AAEHE KV TE I i R, (B T R — R 2 AR, K B BRI D s 3t AT 73 (AR
FEAN,  FAARME ELE el i, K2 R e AR R I e )5 4 RE et i, X 3t R f) o BE 0 KOK FRAIR, 3t
AN, FEAR TBRKEEZ, PARRRED, P EED; WEE R IRE b T, REHT
R i AL, BKBRIBIRR AR AL, ANGE ST Rikfl, Sl ik, JLFIKTE, HRE
KA S AL R AR, I3 R Bt (K BE ST, ANTTINEE N 357 o EIERF KRR RIS, BRAEAGHTE LAST,
B AL S B K LR AT BRI LGN, BRSNS, Bk K R I B bR, B R A
BRI R AT T S A AR T AR KU AR OB A RS, o T B (KR KR B
KRR S RRSEIS ) AP 7K 3 S5 A0 R SR T AKPIRBL (T MOt g, L3Rhae, BFsfiE, SoKE . Hmmht.
BRI B R AR A THRSEE 2N R), HOUARE RS FKKER—-BOvREE .. k. T8, %
LBl A (Je oy PR BT B ) T RERYD KL, TENAIE . SO TREE, eI R,
SR KU AFAE M L b WA AR 3]

2.2. KIS FHRITMREMIF LGB EA KR

S JE BRI AT 2R R A P HRE TR ARV S, RUD B ORI B /b W] RE 512V PR bl PR L AR Ak
FAF . WIRUT AR BRI KRR TR st A B Y, A2 ORI S R BEA MRS . TN VD 2%
A R HE RS P U YL 6 BRI AN TAR 40 B 1955 AR X SRl AT 4R G BRI, H T BT v e A
IR ARFR A T R FE N BT b B b, RIS = TR MR A BT & R 200 18 F ) s UK
NI T AT IE B AR, SE S R 1 7 RRRACROK A TR . 1960 4 =1 TRk FE BN IZ H
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LMK TR, B SRR b I 2, FAMREKEIZ A 10 485 T I IERIIT 45 A1k,
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S 5 AR BT O R AR IREE B TE B SR KV B
3. IBIEKID BRI FES R
3.1 fEIEKIPFRINERT

B IE/KVD SO BRI V52 70 ) 0f BT SR 91 2% Bk g 1 [X R B 384k, JE A AR - R FFHE T CRE . 3
Mo, AR S DL, B AE S KD B AR S e B AR, DUERRIE ARSI BUK - ORFF AR
BERRIEDL, THEHARRFKD . T EMAEHE, WE. HiE, BEFEL St SR TAE5].
PR MR R 7%, RAEFROK LR FF TARZ DBt LR L, EREAMAIRKE . BiE. Wb asE
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B KB T ERf#AE . NI MR LAMRKE S R BRI LU, HSEFUR KRR AL . S0 R /KAE 2 i RRT 28 1 i
FIEAAA NS, RIRARBUR SN 75U REOE SRR K & ™ AL i b &, B vh B bt T 7K A4 1) 5l B
PR P E e B S KRR LU, PR RERE MR . AT BENS N R 7K At T BT 50 RE (47 A€
FEFK SN ZEARIE, JFAE sm it L3RBT RE ), RS RAR I AR B IR h 20, AT /N &
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3.2. {EIEKIDHERIAELEREF

BRI v B 2 R, R CKED) BT TR BRI R 2 R B (L 1), AR 13 75
km?, (5 B E AN 17%, FIIERED R 8.29 14 t, i ICHERIVD R 13.79 12 t 1) 60%, T34 /K= 61 12 m®,
SRR R 414 12 m® ) 15% (1950~1985 4F). &3V FF = Kt ACRIEIX 2 —, el THcokibig i 21,000
m3/s (1967 4F), WEAImE, R BK 735 km, 742 608 m, ELF% 8.3/77, A HE/KEAILE 1000 km?® LK —2% 3%
DR JoE ] REVTAE 21 ko BRI AN VRV IV, FT 5 52 B R L KBRS AT R R L, VIR
i, TR R M — Bk . BE FERWIUE, BT RS, KBEF, WS, K 200~400 m,
RAW L R, A SRR . PR RS, SHKIE - REERK. WERIRTIHLZ,
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Figure 1. Hokouzhen (Toudaoguai)-Longmen reach
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Table 1. Hokouzhen-Longmen variation of annual rainfall with runoff soil loss

1 A RBEERKEERETETN

FEL(EE) %5 MokEmm) ®FHREZ™)  HPEd1) A A E(IT m¥imm) RUES (OB [111) &b (kg/m®)

1956~1969 A 477.2 69.3 10.25 1452.2 214.8 147.9
1970~1979 B 428.4 51.4 7.54 1199.8 176.0 146.7
1980~1989 C 416.8 37.1 3.72 890.1 89.3 100.3
1990~1999 D 403.1 429 4.7 1064.2 116.6 109.6
2000~2010 E 4324 32.6 1.63 753.9 37.7 50
1956~1999 F 435.6 51.9 6.89 1191.4 158.2 132.8
1956~2010 G 434.96 48.04 5.838 1104.4 134.2 116.2
B/A 0.898 0.742 0.736 0.826 0.819 0.992
CIA 0.873 0.535 0.363 0.613 0.416 0.678
D/A 0.845 0.619 0.459 0.733 0.543 0.741
E/A 0.906 0.470 0.159 0.519 0.176 0.338
E/B 1.009 0.634 0.216 0.628 0.214 0.341
E/C 1.037 0.879 0.438 0.847 0.422 0.499
E/D 1.072 0.760 0.347 0.708 0.323 0.456
E/F 0.993 0.628 0.237 0.633 0.238 0.377

Table 2. Hekouzhen-Longmen variation of flood season rainfall with runoff soil loss
32 2. AR ERRE K E PRI 8T

FEL(EE) &5 MokE@mm) RREMZ™)  HWEdZ1) I A2 F (5 mYmm) 71 Z2E()T tmm) S bR (kg/m®)

1956~1969 A 335.4 39 9.38 1162.8 279.7 240.5
1970~1979 B 302.1 26.3 6.91 870.6 228.7 262.7
1980~1989 C 263.2 16.4 3.11 623.1 118.2 189.6
1990~1999 D 265.1 22.3 3.89 841.2 146.7 1744
2000~2010 E 292.5 16.8 1.27 574.4 43.4 75.6
1956~1999 F 295.4 27.3 6.14 924.2 207.9 224.9
1956~2010 G 294.82 25.2 5.166 854. 8 175.2 195.0
B/A 0.901 0.674 0.737 0.749 0.818 1.092
CIA 0.785 0.421 0.332 0.536 0.423 0.788
D/A 0.790 0.572 0.415 0.723 0.525 0.725
E/A 0.872 0.431 0.135 0.494 0.155 0.314
E/B 0.968 0.639 0.184 0.660 0.190 0.288
E/C 1111 1.024 0.408 0.922 0.367 0.399
E/D 1.103 0.753 0.326 0.683 0.296 0.433
E/F 0.990 0.615 0.207 0.621 0.209 0.336
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Table 3. Hokouzhen-Longmen variation of non-flood season rainfall with runoff soil loss
2 3. FAEEER AR K E R BT

BIB(E) 5 FMoKEmm)  AREA M) FEPEJLY) i Z2 A (7 m¥mm) P ZH(73 t/mm) EribE (kg/m®)

1956~1969 A 141.8 30.3 0.87 2136.8 61.3 28.7
1970~1979 B 126.3 25.1 0.63 1987.3 49.9 25.1
1980~1989 C 153.6 20.7 0.61 1347.7 39.7 29.5
1990~1999 D 138 20.6 0.81 1492.8 58.7 39.3
2000~2010 E 139.9 15.8 0.36 1129.4 25.7 22.7
1956~1999  F 140.2 24.6 0.75 1754.6 53.5 30.5
1956~2010 G 140.14 22.84 0.672 1629.8 48.0 28.9
B/A 0.891 0.828 0.724 0.930 0.813 0.874
C/IA 1.083 0.683 0.701 0.631 0.647 1.026
D/IA 0.973 0.680 0.931 0.699 0.957 1.369
E/A 0.987 0.521 0.414 0.529 0.419 0.794
E/B 1.108 0.629 0.571 0.568 0.516 0.908
E/C 0.911 0.763 0.590 0.838 0.648 0.773
E/D 1.014 0.767 0.444 0.757 0.438 0.579
E/F 0.998 0.642 0.48 0.644 0.481 0.747

Table 4. Hokouzhen-Longmen variation of monthly in flood season rainfall with runoff soil loss
e 4 MR ERERE Bk E RV 2T

7H 8 A 9 A 10 A
B BokE ARRARH YR BokE ARARH YR BKkE RARARH YR BKkE BRARH YR

e (4F) (mm) (5 m¥mm) (73 t/mm) (mm) (/5 m¥mm) (J3 t/mm) (mm) (/5 m¥mm) (73 t/mm) (mm) (73 m*mm) (73 t/mm)
A 1956~1969 110.3 830 340 122.4 1320 363 71.9 860 135 30.8 2400 84
B 1970~1979 102.1 680 230 111 970 334 62.8 940 107 26.2 1030 76
C 1980~1989 98.1 420 120 88.7 700 161 53.1 340 64 23.3 1850 60
D 1990~1999 103.3 540 140 92.5 810 200 44.3 1220 120 22.3 1610 27
E 2000~2010 79.3 430 54 103.4 440 54 80.6 600 29 29.2 1370 17
F 1950~1999 104.1 640 220 105.9 1020 284 59.3 840 111 26.1 1840 65
G 1950~2010 99.1 600 188 105.4 900 238 63.6 790 95 26.7 1750 56
B/A 0.926 0.81 0.678  0.907 0.735 0.921 0.873 1.09 0.791  0.851 0.429 0.904

C/IA 0.889 0.501 0.364  0.725 0.528 0.444  0.739 0.393 0.475  0.756 0.768 0.712
D/IA 0.937 0.65 0.403 0.778 0.611 0.55 0.616 1.416 0.887 0.724 0.672 0.319
E/A 0.719 0.514 0.161 0.845 0.336 0.149 1.121 0.691 0.212 0.948 0.57 0.203
E/B 0.777 0.634 0.238  0.932 0.457 0.162  1.283 0.634 0.267  1.115 1.329 0.224
E/C 0.808 1.026 0.443  1.166 0.636 0.336  1.518 1.757 0.446  1.253 0.742 0.285
E/D 0.768 0.791 0.4 1.086 0.55 0.271  1.819 0.489 0.239  1.309 0.849 0.636
E/F 0.762 0.666 0.245 0.976 0.436 0.191  1.359 0.706 0.256  1.119 0.745 0.263
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X Z 5 H520) . BL 2000~2010 E BARKITIARIIG GG, 43 DU -5 AT & I AR R 28 7= KRB LA,
YEJynet AT B BOK Vb BRMAIPAS ITE R B 72 1 i X AN [R] B B AE~P 2 B /K B R L =it = b = AR o

AL AR 1) BE/KEAE 20 55 A0 i3 As, 1990~1999 i B /)y, R 1956~1969 4 Bt
1) 85%, HEA 21 A LS, FKEREIF;, 2000~2010 40 BEE K &4 1956~1969 £E B 1) 91%, 2 T HAth 3
AP B, 5 1956~1999 F K Bl 2) AiiE. MvbE. AR, W R SRR BB
&%, HA 1990~1999 4FT B KT 1980~1989 4EHf By; 3) 2000~2010 i} Bt 5 1956~1999 “FK I B LUAE, [#
KEN 0.99, HPEMFY RN 024, FRMEMFRALIIN 0.63, FPEN 0.38, 2000~2010 FHf B L
LT & I B A AR A YO, K B0 0.91~1.07, Hiivb £ 0.16~0.44, 7= ) 7 %5 0.18~0.42, 427 &4 0.47~0.88,
B AHCH 052~0.85, FibEN 0.34~0.50, b &A= REIR T £ TR E AR R A, RO
SE Tl P K T PR Tl T 7= 9 R 9 328 K AR A T ek

%2 NIMHPEBROKE R R, SRR A A —E, 2000~2010 AT B AT S B B LG
AL TEHE, PRk E N 0.87~1.11, #ivbE N 0.14~0.41, 7=V 2% 0.16~0.37, 12iiE N 0.43~1.02, Fii %K
%5 0.49~0.92, EVbEN 0.29~0.43,

22 3 AR K E e = B 1) 1E 5 N E R, FEK & R S AR 4K, 1980~1989 4RI BL Ky 153.6
mm, JEiK, 1970~1979 4ENf BN 126.3 mm, JEf/h; 2) BE RIBEAE. AR A/HEEA RS ES, H
& 1990~1999 IS By KT 1980~1989 4FIf Bt . v &A™ REFEA FEGE#IE, R 1990~1999 4Ef Bk T
FLRT I B s 3) 2000~2010 4R B 5 1956~1999 HE I B I LU AE, B /K &M 1, Banvb 7= vb R 403478 0.48,
B ERER AL N 0.64, bR N 0.75,2000~2010 4 i B 5 5 % B B LUAE 7840 E L Srvb & 0.41~0.59,
PV R HCR 0.42~0.65, FiE A 0.52~0.77, At RECH 0.53~0.84, & biEH 0.58~0.91.

A NI B P B K E LRI AR 1) &SRB 1956~1969 AR B, & H HIFEK R R k)
W HIAAS, A 2000~2010 4ER B 9 A KB /KE#EIT 1956~1969 ERT B, EL{E N 1.12, FHNARI R BT HE
9 0.69, b RELE 0.21, RIAEMNEMZ BT, RRAE, Fl2r= 20 RMEE R 2)
W17 B B KRR =7 R A2 8 ARk, 7 HE 2, 10 A, &/, BRIRAE10 AfKK, 8 HE 2, 7 A&/
3) 2000~2010 4 i Bt 5 F iy 4% B B LA 19 A8 4k 3 e, 429 &2 20, 7 H 4 0.51~1.02, 8 H 0.34~0.64,9 H 4 0.49~1.76,
10 5 0.57~1.33; Vb &%, 7 H40.16~0.44, 8 74 0.15~0.34, 9 H’k 0.21~0.45, 10 74 0.20~0.64. L\ |
SATRI, #EA 21 A 10 K45 20 a5 A S BTG, HUE 7. 9. 10 A AR R ECE I K,
BN, 8 HEZUN, MK LIED 30%%, 72U RECES IR/, B IR LN 80%.

% 5 KPR E A S AR EL (. 2000~2010 4ERT B S 1956~1969 4ERT By bk, TR S5 AR K R
I 12%, R RELERDN 6%, M= RELERCN 63%. RPKLARHAEE, £ /0TS R
I LAE AN, TP YD R BOTIAE D i B i K TR, RIS R Z B e . EAE 20 &
3 AT BAE H, 2000~2010 4 BRI 7= vb 2% 43.24 73 tmm, 24/ IET 3 NI BRI = v 2%, |
1956~1969 £ B 61.35 /3 t/mm, 1970~1979 £ B 49.88 Jj t/mm, 1990~1999 4ER B 58.70 Ji t/mm, AN T
I 3 AN BRI A Bk 243 99008 141.8 mm. 126.3 mm, 138.0 mm, /N 2000~2010 £ By B 7K & 292.5
mm.

FRAE LA AT AR, R A A S5 i B AT B /KSR . K M X 22 SR = Vb R S e ks X TR P2 /K =
PIRCIE AN R, AE IR . 255 % I BOAUA K IRV 15 100 A DG LR [6]-[10], M0k i & i B (17K V>
BIE RBU R WHLIX R E 7 6,

ARG E . ARSI B A D B B IE R EY EHER A 2000~2010 R0 B S BLH &I BT &2 8, 7~
YR, KA RIS % L e LA R B R L X R A E R IR R HUE a1 &
KT 1612 t 1) 8 N KPR X M FIFERRE . MR B IERREWE 7. % 8.
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Table 5. Ratio of flood seasons to non-flood seasons about characteristics of water sediment
52 5. B AE RN HA S E N BALL (B

o IRy B Rk & ETIE 4 TR R E
(4F) (mm) (5 m¥mm) (Ji t/mm)
A 1956~1969 2.38 0.544 4.56
B 2000~2010 2.09 0.509 1.69
C 1956~2010 2.1 0.524 3.65
B/A 0.88 0.94 0.37

Table 6. Revised coefficient of various times for quantities of water and sediment
3 6. AR EIERBERERDEIEERY

B R b E

() E[iR ] Y AR b FH R T ()
1956~1969 0.53 0.49 0.42 0.16 2 0.32
1970~1979 0.57 0.66 0.52 0.19 1.6 0.3
1980~1989 0.84 0.92 0.65 0.37 1 0.37
1990~1999 0.76 0.68 0.44 0.3 1.2 0.36

Table 7. Hokouzhen-Longmen revised results of runoff for excessive sediment years
F 7 OAEBEXSERREBERRAZ M)

aE VAT 145 AN VAT 8] TR (1B IE )

T e[ g U U AEhE T U AEhE T E|.] g
1953 133.9 86.4 220.3 178.3 122.7 301 44.4 36.3 80.7 21.76 19.24 41
1954 160.1 1235 283.6 220.7 160.5 381.2 60.6 37 97.6 29.69 19.61 49.3
1958 186.9 112.6 299.5 254.1 144 398.1 67.2 314 98.6 32.93 16.64 49.57
1959 1475 58 205.5 220.8 89.3 310.1 73.3 31.3 104.6 35.92 16.59 52.51
1964 239.1 110.1 39.2 294.9 142.2 436.1 55.8 311 86.9 27.34 16.48 43.82
1966 178.9 142.9 321.8 215.8 167.9 383.7 36.9 25 61.9 18.08 13.25 31.33
1967 292.3 151.8 444.1 367.6 184.1 551.7 75.3 3.3 107.6 36.9 17.12 54.02
1977 85 76 161 132 103.8 235.8 47 27.8 74.8 31.02 15.85 46.87

4, G5B

1) ZKIDARILRE B /K AN BT AR ELAE R, BN B ] — 7 R A AR A 2 SR /K I A T S 1
Jie B BGE %, BRI R AR OO A EORAR A, B AR A SO B HERE, T NS S AR GE
75 PSSR R YD BORR T AR A K YD 2 A, 1 78 R M SR By, 25005 DU P 7K 0 BB T 1 (1)
BACHATIEIE . Bk ke TR, DU IRARMEAER T AR M FEACIRDL, BT A ER R, RGN,
111 B AR ORI J 00 R IR DU AS S e ), R 7 ZEMEOR 2 5F 26 A R DN RLRIANR R . Fir LA,
N A I KD BORAMEL 2L, 1 H AT AT

2) MZIE/KID BB BR AR omt A A e N AT, KRN, ST ) B i 4 TN 301 ) 1
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Table 8. Hokouzhen-Longmen revised results of silt discharge for excessive sediment years
7 8. kBRI EBIEIEMRVI 1)

i s Tl T e ) MR (B IE )

Y] ES o i ES s Y] AR & E[STR1 S4F
1953 0.77 0.21 0.98 14.87 1.56 16.43 14.1 1.35 15.45 451 0.57 5.08
1954 1.25 0.45 17 18.2 1.36 19.56 16.95 0.91 17.86 5.42 0.38 5.8
1958 1.87 0.38 2.25 16.77 1.67 18.44 14.9 1.29 16.19 4.77 0.54 531
1959 1.84 0.09 1.93 19.45 0.61 20.06 17.61 0.52 18.13 5.64 0.22 5.86
1964 242 0.33 2.75 15.87 0.89 16.76 13.45 0.56 14.01 43 0.24 4.54
1966 1.69 0.8 2.49 15.9 151 17.41 14.21 0.71 14.92 4.55 0.3 4.85
1967 2.33 0.54 2.87 23.01 1.22 24.27 20.68 0.68 21.36 6.62 0.29 6.91
1977 0.4 0.14 0.54 155 0.59 16.09 15.1 0.45 15.55 4.53 0.23 4.76

PR B 7 2R R AR YD AR A B B JEORLIN B KD A, DA RS K Y0 SOk R AR o 325 MK - R 5
FEHERSEHE TS DL, BRKRHE S KD B A 2 A S E R AR, DAEAR SR R AR K AR 4F AR Rk R 1% 1L,
THEHANAKD R, RHEMCERE, WE. HiE. SESR. it EMmsism i TE.

3) BEIKER A KPR I A R 2R, B 7K o BEM Fae /K 3 DRI b A T 250 . 4230 3R K2 L
KRB ANRE, B8RS MR TAER, BB N RIm#ES, TEMRI KSR
BESFKEMHE, HSSFRREREA, B KE SRR AN TS, e R A
I R HUE B K B AR B bR, RO K RSl el i R PR, e A M T B4 B0 g R -5
FEPRAE NTTI (e b B SRR BT AR, HSEFUR RERIAEML, I AT REAE RN ZKS5 fitth i ATV FEHLBhBE, (UK
S ANZEANE, JFE SR T MU RE YT, IR RARIRIC AR I BRI £, AT DL b R A
PSSR O L IS5 K E ORISR B BV BE . B KEED IR R ARRAR P SRR B S
FRAE 70 R B9 TE L 7K A ORAF AR Ok Sk

AU R HAE IRV BOR 7 i AL BN R 3 IE D BCE I ATIR T, BRCSR AL 5 R0 % BUR i &
B U BB LU AE A RIS BRI JERIK . WERMBIE RS, I &I B 8] 5 7 AT X
M5, S EREIE R SR b WX RS, LI 8 MRV ERKIVERT T21E. RE )
B IET5VE A LU AT LA 10, (EHIUE 1 fi 2 LA R R AN S K P B AR AR, X T AR R KK YD &
R P ASIRAG T 1A RS L BN ST R 7K b BB 8 & I R R SEBn A AR A I DL o AE AR BRAER D EALAE S
SCHTEE B HHTI 1, A SCRR A2 IR /K VD BRI R AR S A B R T B IR 7, o et R #0020 e8] (1
T RAGEIMT S5 E

B
TR 45 B [ KR R & T (R4 0820) 4 &8 By, kAl
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