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Abstract

In the paper we compared several formulas on the magnitude of concentration of monthly strem runoff and silt
load within a year in 33 hydrological stations of tributaries of Yellow River in North Shaanxi Province. The results
show there is a retnarked significance ralationship («=0. 001) between Aggregation Index (Ag) ,Gibbs—Martin
segregation Index (G.M),Degree of concentration (Cn) and Uneven Distribution Coefficient (C1) which represent
the characteristcs of concentration of monthly precipitation ,strem runoff and load. Among the four formulas it is the
maxmum that variation coefficient and the range of maxmum and minimum of the Degree of concentration (Cn).
There is a remarkable significance relationship between yearly load modulus or yearly runoff and monthly Degree of
concentration and it's period of which calculated from vector composition of monthly runoff or load as a vector. So,
we can use the indexes of monthly concentration characteristics to analysis the stream runoff and sediment yield and
to plan approaches of soil and water conservation in a watershed and realignmet of runoff and sediment
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£ 15 ¥ (Aggregation Index) , ¥ 5 F L ZMRE S EH
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A— R FHN S BRESHERE; R— ¥R BB HERE;
M—EBEE£H RS BETHERE.
H A — 5 T (Gibbs —Martin ) 43 8 5 ¥ (Segregation Index)
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Rz = Zx;sinfi Ry = Zx.cosfi Cn = /Rz* + Ry'/3z, 4
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HEEEBE T B ACIRE W LAY 33 DK SO vk, LA 36 Ak 1980 4ES2 i 45 H T3l 58 45 Rt
BEEARGHUEBHESREIASH . MAR D ~WERRYSBE SR EFREENARHT
HE. NR1EFH . ERK. RREHVEELZ P, O EIREIMHLEETEREFE («=
0.001" "), pEKBRE (R*=0.92—0. 98) , @WK Z (R*=0. 86 —1. 00) . i W BRI (K (R*=0. 83
—0.99). WY BSREBEH L IE P HAEIR ] AH LM B (e=0. 001 .R*=0. 28—0. 49),
R2HEY ERKE LREENHYDET . BUFAH -3 T4 HIERG MOBZF AR (VAR/
x FIZE % {5 B (Range) B /N FERE KB R P EFECOMEFEHADHNERZHMEET
HAE, HaE  FRPETUETEANERES. M1#—LREXMHEL. B2 EREVE
ASTENELER BRKZ BKRIK.

1 BPEEFRTEMHEEENERE (RHD(N=33,a=0.001  * ,a=0.05*)

Name [S—Cn S—Cl S—Ag S—G.m|L—CnL—Cl L—Ag L—G.m| N—Cn N—Cl N—Ag N—G.m
S—Cn | 1.00 0.98°°0.98"" 0.95"° | 0.00 0.04 0. 04 Q.11 0. 00 0. 02 0. 00 0.07
S—Cl 1.00 0.94°" 0.92°" [ 0.01 0.06 0. 06 0.14 0. 01 0.03 0.01 0.10
S—Ag 1.00 0.98°* | 0.00 0.02 0. 02 0.08 Q. 06 0.01 0. 00 0. 05
S—G.m 1. 00 0.00 0.01 0.01 0. 06 0. 00 0.01 0. 00 0. 06
L—Cn 1.00 0.94°° 0.94°° 0.86"" [ 0.42 ° 0.38"" 0.40"° 0.36""
L—Cl 1.00 1.00"° 0.90"° {0.49"" 0.48"° 0.49°" 0.47"°
L—Ag 1.00 0.90°°]0.49°° 0.48"" (.49 0.48""
L—G.m 1.00 [0.28"" 0.29"° 0.29"° 0.34°°
N—Cn 1. 00 0.96°" 0.99"" 0.77"°
N—ClI 1. 00 0.97"° 0.85""
N—Ag 1.00  0.83"*
N—G.m 1. 00
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#2 HPEEFIHIFHRE Range) 5EREH(VAR/X)

Js—Cn Js—Cl Js—Ag Js—G.m{JI—Cn JI—Cl Jl—Ag JI—G.m|Ns—Cn Ns—Cl Ns—AgNs—G.m
MAX [69.42 46.53 64.28  85.62 {59.02 45.72 64.63 91.51 95. 45 78. 61 92.52  86.64
MIN [55.98 35.95 51.01 79.95 | 3.74 4.75 7.82 76.52 27. 02 22.11 33.72  46.66
Range|13.44 10.58 13.27 5. 67 |55.29 40.97 56.81 14. 99 68. 42 56. 49 58.80  39.98

VAR/4 0.17 0.18 0.19 0.03 8.08 4.39 5.72 0.14 2. 44 1. 98 1.78 1.02

=GR BRVENA R EETHESHIVERELZERXSR
BEALIR i 33 ASIK SCH ¥4 1k 1980 FRY4EY

B% 7K B 328 ~ 548mm, 4 ¥ 2 % & 21 ~ gl
163mm , 2EH R Y B 170~21 300t/ (km? « a) g BO_'““’\ /\‘ , ,\f/\"’/_".l N
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M3 B ERELREERENEX £ | Uiy T N
#: (a=0. 05,R?=0. 001~0. 06>, —MFIAN X
ARKE PN ———ARAETE — —ARIRFR

EARRENEREVINRR, FTEREEREK
X T AR K, i BT A9 AR AL K B2 T 4 U A4 Ak =
VHEEER RNTETRAMLIBEM ™YY
WE FXAMEE., FN, 45450 KEFR. FH—F Tk,
#3 KPEEEGSELRRIMHEXABIERFR2(N=33,a=0.001 * * ,a=0.05*)

2 ABRA®WmYANHAREKHEFECn, %)

Name |S—Cn S—D d.s—j S—sum |[L—Cn L—D d.s—n L-—sum| N—Cn N—D d.j—n N-—sum
S—Cn | 1.00 0.22" 0.00 0.17° 0.00 0.01 0. 06 0.38°" 0. 00 0. 09 0. 02 0.11
S—D 1.00 0.00 0.13" {0.00 0.00 0. 00 0.17° 0.01 0. 04 0.01 0.03
d.s—j 1. 00 0.05 [.527°0.98"° 0.63"" 0.00 [0.79°" 0.60"" 0.78"" 0.40°"
S—sum 1. 00 0.10 0.08 0.28° 0. 06 0.14° 0.30"" 0. 00 0.01
L—Cn ) 1.00 0.49°" 0.25° 0. 0-2 0.42°" 0.24° 0.47"" 0.53"°
L—D 1.00 0.68"° 0.01 0.83"" 0.68"" 0.73"" 0.35""
d.s—n 1. 00 0.05 [0.74°" 0.97"" 0.18" 0.10
L—sum 1. 00 0. 00 0. 08 0.01 0. 04
N—Cn 1.00 0.717° 0.46°" 0.27°
N—D 1. 00 0.17" 0.08
d.j—n 1.00 0.48"°
N—sum 1. 00
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Toi — Nigle‘i(k) (9
AH: Moi(k) = |z, (k) — x; (k)| Amax = max mt:.rlx,(k) — x, (k) |

Amin = min  mun|z,(k) — x;(k) |
i ]

i=1,2, WRFIIETFE:; b=1,2,-NEFXH:;  oW{EHOS: . ZHETHE.
T4 RBAER.AKEMELE

HEhBERRAME R ER 170}
Name [iag:3 KE R ot . omEa
d.s—j 0.22 * 0.24 * 0.20 * E 3
L—Cn | 0.23%  0.24%  0.13- [ e
L—D 0.16 ¢ 0.17 + 0.16 + E
d.s—n 0. 00 0. 00 0.02 £
L—sum 0. 04 0. 03 0.05 £ sor
N—Cn 0. 03 0. 04 0. 07 A
N—D 0. 01 0.01 0. 01 sof :
d.j—n | 0.37« 0. 40 % 0. 26 * ' il
N—sum | 0.21« 0.20 = 0.28 * S T
Ef}; 1.oo o 93(;0 * ooéél * BB % .IS—Cn)
< 1. .66 % *
HEE 1. 00

B 7 BBWJI—Sum)5REkE g
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BEKCETE SE EPHRSBREFPHISHESRHETE.RRAEEEPEZRH KT
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SHYBETHSRRETH. LB . ARV EETMREKETIFHEKXERK. BHEVE
PBREZEREMBYEFENEMBRS, ZHELZEIAE K. B, E£4H# X R T 25 £
FEAEFAN AR BRBERKOEN. 47 BRI E Y E TR AH KT S F M= #
HRREVEEN.
BAFRERH I BNERBERAEPIEENXER

IV A X 7 AW, T H UL 1983 F T MBI G Y S5RKH S IFEEZ R EREL. B
B CEE JHP,EX v BEEL 21 300t/ (km® + a), 1)1 (B A B ,GSY, 18 600t/ (km? « a) , &1
7 (3£ )1, YC.12 700t/km?® « a), EF (H A% ,GGY,9 010t/km? « a), = &4 7] (Fr i 7 5 , XSH,
2 060t/km? » a M4, LZ,499t/km? « a) fI 4L 81| (KAF,DC, 1 580t/km? « a) () 45 4% {iF 15 7] 1
FHAXAPEREREK S, AAREHNSFEEMAEXXEEARNG ., EIHH 3 M3 (XSH.LZ
DO, #AH RS R WEALEHN, BEF L HHARRX, Mg E & T, TIEEILIR
H,ZFEY K, SRYEEE SR BN EREKEYHEXZRBTIL R =0.07~0.30), 5%
T BRI EST (RP=0. 28~0.50) . FEFMHBNUE (GGY M YO, b ¥ + R W R,
SHYBSEEH BREPEMALERBE(R'=0.63~0.90" "), 5HWEFEE, REHE
%, RABSBRR A HERM TROGY BERREEY . LW 5 (GSY 1 HP) , YW E ik
FHEX, SRV EREEK . BREREEFMEIIR =0.47~0.88) , E ERMETHEREF
AFK(R*=0.46~0.62), GRAE P HAH BFMHX, KPR OBV EECEN % B REKEB]RMNEZE
MER. 2B HERMEPRSE@E.

#£5 JIAKXHEPRERRSFELRAGHEERBER (a=0.01% * ,a=0.5%)(R?)

Name S—Cn S—D S—sum|L—Cn L—D L-—-sum|N—Cn N—D N—sum
S—Cn 0. 04 0.30* | 0.29% 0.19* 0.22* 0.02 0. 00 0.17 »
GSY S—D 0. 04 0. 00 0.24 * 0.03 Q. 00 0.02 0.01
36) S—suin 0.41 % % 0.40% % 0.80% x| 0.00 0.23 = 0.64 » =
L—Cn 0.22% 0.54= %| 0.11 0.02 0.62% »
L—D 0.25 = 0.04 0.35% * 0.20 %
L—sum 0.01 0.09 0.88 = *
N—Cn 0.01 0. 06
N—D 0. 08
N—sum
S—Cn 0. a7 0.15* | 0.25 % 0. 04 0. 04 0.04 0. 05 0. 08
HP S—D 0.02 0.01 0. 27 = 0.03 0. 00 0.22 * 0. 00
(30 S—sum 0.26% 0.28% 0.50% »| (.02 0.02 0.47 % =
L—Cn 0.37% » 0.28% [0.50% * 0.00 0.46 % *
L—D 0.15% [ 0.2l 0.38% * 0. 20 =
L—sum | 0.02 0. 04 0.80 = *
N-—-Cu | 0. 00 0. 07
N—D 0. 04
N-—suir. f
——“_ES_;”CVIV{ ‘ o 0. 07 0. 07 0.12 0.13 0. 04 0. 00 0. 00 0.02
YC S—D 0. 00 0.01 0.43* x  0.03 0.10 0. 07 0. 06
(20) | S—sum | 0.17% 0. 14% 0.34x x| 0.02 0. G2 0.18 «
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Name S—Cn S—D S—sum|L—Cn L—D L—sum|N—Cn N—D N—sum
L—Cn 0.00 0.64= =| 0.12 0.01 0.74 % »
L—D 0.02 0. 07 0.44 = » 0. 00
L—sum 0. 08 0. 00 0.90 % =
N—Cn 0.01 0.17 »
N—D 0. 00
N-—sum
S—Cn 0.01 0. 05 0.10 0. 05 0. 06 0. 00 0.03 0.03
GGY S—D 0. 00 0. 06 0. 26 = 0. 01 0. 06 0.02 0.03
(32) | S—sum 6. 07 0.11 0.28% | 0.10 0. 00 0.09
L—Cn 0.00 0.58% =| 0.15% 0.01 0.63 % »
L—D 0. 00 0.20% 0.50% = 0. 01
L—sum 0. 04 0.01 0.88 » *
N—Cn 0.15 = 0.16 *
N—D 0. 04
N—sum
S—Cn 0. 01 0.05 [0.52% » 0.08 0.38 * 0. 09 0. 00 0.16
XSH S—D 0. 02 0.00 0.70% % 0.01 0.10 0. 20 0.00
a9 S—sum 0.22 * 0.08 0.48x =| 0.19 0.11 0.11
L—Cn 0.04 0.63% %| 0.02 0.03 0.42 %
L—D 0. 07 0. 05 0. 27 = 0.01
L—sum 0. 04 0.01 0. 27 %
N—Cn 0.05 0.01
N—D 0. 05
N—sum
S—Cn 0. 02 0.19% [0.45% = 0.09 0. 01 0.09 0. 00 0.11
LZ S—D 0.01 0.01 0.65% = 0.02 0.03 0.18 * 0.02
(26) S—sum 0.46 * » .20« 0.13 0. 07 0. 05 0.29 *
L—Cn 0. 02 0.15 0. 01 0.02 0.50 % =
L—D 0. 00 0.01 0.25 % 0.01
L—sum 0.19 * 0. 00 0. 07
N—Cn 0. 00 0.04
N—D 0.02
N—sum
S—Cn 0. 02 0. 02 0.27% 0.20% 0. 00 0.08 0.01 0. 04
DC S—D 0. 06 0.01 0.35=% % 0.01 0.13 0. 22 * 0.01
28) S—sum 0.23% 0.33% 0.45% =| 0.02 0.13 0. 30 %
L—Cn 0. 20 % 0.12 0. 00 0.01 0. 28 %
L—D 0.14 * 0. 01 0.22 % 0.03
L—sum 0. 09 0.13 0.19 =
N—Cn 0.04 0. 00
N—D 0. 01
N—sum

(F#% 54 51)
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(O REBREREX KL RSHER

KHBRZEXAKEIRFNERENEFSEMBREZEHSE SHEL . —RmsRER
KEBENENREERAER; —RRERBRARPRE, REREE X SHEMAE., K
BB IR RIS KL BL MEBETSHR; R4 FIH KRG & F0E, Itk R R R
K R ELFHETTR A IR IREBRALTTBN XA B 1K £ 51 5% ; TR s K 2 AR
MBI ERE . ERILHNEREITN 8 KW MBI A R4k 7550 LU 8F & 8 Fl b
M TEMR I R R F AR . R, XERHAR A LYk KRB R F BRIk %
PRGBS R —H/DREAK HS SR LR, UEBRENK LR AN ERHE.
(DOBR. Ty TRk RFERE

WAL T S @a K R HE R B AP S TRIERASSMEREN, —BAE=
i — P R A T A DA AE KT A BRI R SRS E B B, S 1 L. B
THWIRA S o R B R L R m AL, [N, PR B @ 5 AT, B AL B SR
KRG RPHE T —RRFRERKL X IR MM RELE SRR, FREHE
=L 0% L,
(EXABERPHKIFRIFER

BPREBEXABKEERN TEER, W KSR KLREAZEER, i, 2450 RAH
N7 AR I B . — & B A B R TR EF R B TS R TR AES T, ERE
SR HE BRAE TR B AT R BOE R RS R ML KM R 2, S H I, M SR b ER
FEE; T REF RO RE SRR ARG MR LG X RS REFEIE
WERAFRGRL., ARG, KA MR L5 8 FF 20 2 B £ R gl s = 203
23 B W 55 Rty 3 A X HE B T [0 AL 20 B B R 35 4R SR AL IR [ B T BT XL B L MR E
2B LA BB Lk BEAK w22 B

(B $ 27 T
M. & 15

2y & BALK £ R FF AR A TR R R R R Y, LA AR R D &1 A ik
OUBEFE HAZFUA A S v a) B ep it AR T £ P (A T — 5T - XUG. MD
AE S AKCOMEFECOFMMRBA R SMPEPEENER. ENZEAHEIER
B3 («=0.001) A UEFER 7 AN EEEH KRR ERUARRKEY T2 B
& & ME R T E OO RAEAEFHC), RHE—E D BK— 2R FEK R AR & S
R0 RV R b BB AT A AT PR AL L X 33 DKM S R R E MU BN E SR E
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