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Abstract

A A A A A AR A

A regionalized study of maximum annual flows of different
short durations including peaks has been carried out for a long
time in the U. S. A. and other European countries. To review the
limited length of record available at most of the gauging stations
in central region, to develope a technique (or Modeling) to streng-

then the data available at any particular point of interest, by using
all available pertinent flow data in this region. Having chosen the
extreme distribution best suited to this region, the moments of
the sample after adjustment are correlated with various catch-
ment characteristics. This allows estimation of flood magnitude
frequency curves at any site of interest within this region, with
associated confidence limits. Such frequency curves are determined
for various suitable time intervals which then allows the synthesis
of characteristic flow hydrographs, with a specific probability of
occurrence attached to each, along with associated envelopes corr-
esponding to specific confidence limits. Comparison with hydrogra-
phs derived from rainfall input depths with specified probabilities,
subtracting losses, and then using unitgraph methods, leads to the
conclusion that a better relation between probability of occurrence
of a specific hydrograph, and its magnitude, can usually be obtain-
ed by direct statistical methods, than by more indirect determi-
nistic techniques. :

An estimate of a flood with a specified recurrence interval

PPN WA A SRR S

(determined by specified design considerations) should be accom-
panied by information concerning the reliability of such estimate.
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This paper outlines a methodology by mean of which all or most ;
of the available flood flow information in a region can be rationally ¢
analysed and assembled, by taking into account quantifiable para-
meters of characteristics of the various catchments in the region
and relating these to the momonts of the frequency distribution

assumed.

— 8 B

FRIE RS 2 KRS 2 AR »
SEFHE SR EE 2T AR Eil—
TN, (Modeling) LUnAREE AR 2 #
FAfEE » HIRBHE IR IE B0h 2 18 B BR AT o B
T IR 12 AR A 7 — IR WA B % 2 2 - Al
EREEA2#% (The Moments of the
Sample) EMERREEFHERZME  RZ7EH
2 ERA (Confidence Bands)#ERN » 75
RS 3 (-~ 45 2 R T K B K /) B A SR B
REHR 2 HHefd o ,

AREBEEERPEEKEREZIBEBH
(Quantitative Parameters) BEFRRFTREHE
Ry HRE%E » RIE—HHEZ I8 » RS
IE R IWM T A B R TR AT LMEA L
SHTERE I > WAL A o

Z-HREH—PEHEKTR

RIEREER )G ERER Y KRB~ KFR
S RBNEKBRIEE (BEHFER) x5k ®
hEKBE R RE 186 A4 » BEBAWIFREE
B RERANAARRE S HE S FIRERE=
16 > IR ER D ) KR R E R 5 8,689 U7
A B (ST R B R R A3 R R
9,022 FHFAE) » LIEBMAEZ 83 % » &£w)I
BERFImE— o

FAEBBEEETHARAHE - TIEE R
PAMBNE » T FMABREERY » K2
RINRZFRTMRET c KBEENERE - BR
BER R DERKE L2 ERLFEE » LR R
- o BEHTHERER 218 AF » ERE
IR o EFE -~ HERNIR BT ERWHEES 215
B HAR  E2EHY 94 % EWE (5%
108) i2E2 782 % o FENERERE— o

ERZE A LB RN RS REE

RE— o

ERZ K GRERKR) BRIRRHZ
RA B BT IF M » SRR 2 BT R
FRVGIRTE ~ T 0105 ~ ALY ~ PO S ~ BEIL G -
HEFREE ~ BEAR T3 ~ P25 BRG ~ K5 BEE ~ JEik s
> RS ~ RS ~ SBISS ~ S AEE ~ R -
EF B TR E K RIS SR M B G o B =

= BXzBT
HEE 2R E RS (Catchment

" Characteristics) 2 B4 » 7] LI E S 00K

ZREBZEEX (FHE) kS (EERZ) -
P M2 BSOS © MIRER ~ T ElmE
% o PR B2 TR T ot B A

FHASIARME ST o

— TR 2 s, (Regression Mo-
del) #°F :

X=a+b fog A+c flog R+ weeeeenns (¢))
K X BB E T2 WA o

ARWRE

REBTHEENE
EXFA REHEREX Qgm=ZAR® sz A
R Qgm BX—HEBEREZ S FHE o

RE—PHBRERSHEMEE (Simple or
Multiple Linear Regression) ## X = Xe
s AIRI3E) X B Xe 2#E# (Variance) -
MR EREREE A RBERE (The
Degree of Variance Explained) &% »

 HEE AR T SEAW W2tz

BEETE LT
Var (Re)— & (1+ -y
+C(Rog Ae—Rog A)?
+Cy(R0g Re—fog R)?

+2C23(,Qog Ae~—,QTg‘K)
(2cg Re—fcg R)]

— 21 —




o BR K 12 3= R T8 % EE S5

R Tehdi hHE S SRR
= B - 85 5 7

®RE| 68y |EEAL| 890 RPEs ~F [N bk /X

E (X g R| 15847 | <ML | %76

B [xmp| 10503 |mkm| 12420

W16 B 202580 | & 193

I WK R| 4,155.20 & # L 186.40 ‘
L mE| 52 DRG] 8200 e
iR LR
R BB R| M558 | BEXW| 5418 it M

EmEma s [Bow|
Mo{s@mRE| 10026 (B2 7| 5340
EEE] 1243 | 9&[ 9000
24 MR 7988 (% HL| 1000
VEEES 1338 |k #1650
#4B AR B (kx| 00
5|
[

BR[| %295 (e 600
LR 858 | @0 F| 9.00
71 FR] B8 (W] 35.00
AeE s R 66.00 (& 4k 2200 PPN
S| M R 820 (B | 2530
Mdmmam| 8230 |T AW 280
LTI W CAU K S NTE N Yoy
e wE] 5538 |R %] 1660
BERRA| 10600 |+ @] 25.00

4

E3s30 3T

S 0
I e ]

JIR2IN -~ 5

& o <
T OEMER (BRI AHE)
- w2 Rr)

T qOm

— 92 —

") WAL
~ / (3740)




!
R 5

\\ %ﬂne VA4 AWy

NN /.J ~ i

® Kacniss o N, o~ oM

il |
LEGEND ) j
@® RECORDING STATION @ ¢
© NON-RECORDING STATION K.,\ < o
" J“\”/.- /‘\ —
NS L N,
RE+IEF

AR IE Rk ki E B
LOCATION MAP OF THE STREAMFLOW
GAGING STATIONS IN CENTRAL REGION, 1975

=] .

— 93 —




%o~ =k B WO R

T i Jil . ) . ) . . .

1% I Ol H% B IRR BIRBEBER GBl|m ook BldL sk B p % Bl A M B FREB|A Fis

B — I
% om o {2 % | Bl | Sogonh | gkl | o @ e L mELEEE mekl | ML | B2 T -
{ W (AR 2,580 3,296 3,619 2595 | 3416 1280 2,616 548 99 —
T R 2 W R 536.59 758.47 123573 202560 | 815521 645.21 445 58 110.53 109.2 9.022.18
CAHAE) { A 536.59 758.47 122573 2.025.60 3,155 21 41911 338.44 11053 10925 | 263894
7 e ot ﬁwff = B~ 5 ] '?E’i ® Eﬁ ‘t '::me A L%" Ee LEVE 53 =gl vl it

wow R e | HEE  smem ZVE PREPE-PO ZHR FOE | www | 2aw -

BHEE (AR 583 958 1212 119.1 186. 820 54,14 32.11 5340 —

BB oW B “1/22 1/29 1/39 115 1/55 1/159 1/21 1/59 1/524 -
7 . 2 H 1,845.0 24141 24255 2,002.1 25134 1,832.4 1,984.3 1,497.7 14118 2,1847
i MEMEREL | Timrea100 AR | 19206 2.436.5 2.437.6 21174 2461.0 2.416.9 21718 15774 0 ,
P (RE) 3@ 100ARMT | 14723 1.256 5 1,300.0 15381 1.434.4 1.658.1 1.525.0 1,330.0 14112 _
iy (38-59 1ok ii11s 4 487.9 554.7 7428 4107 4629 234.0 599.1 406 0 212.8 474.1
= ) R 5-108) 1,357.1 1,859.4 1,6827 1,651.4 2,0:0.5 1,598.4 1,352.7 1,222.7 1,188.4 L7106
Bl mmew (mEvHAR) 990 1,831 2,997 4178 7,929 2,345 884 166 154 21,474

/ Bk W 123.06 300.21 625 72 814,79 1,288.60 145.92 909.06 3916 209 3,566.61
g = % #m 74612 | 121861 2,063 11 203559 | 443117 846.83 512,07 121.74 11655 | 12991.79
o ﬁﬁ%}_}@ F = 86918 | 151882 2.688.83 3,750.38 | 5719.77 992.75 791.13 160.90 136.64 | 16,553.40
B (4062 | [ewi100a R - 672.92 1485.83 2.665.81 3,166 61 5.260.51 245.90 484.24 113.54 0 14,095.36
~ LIS 1002 R LT 196.26 32.99 2302 583.77 459.26 746 85 236 49 47.36 136.64 2,463 04
T P
B! ke B ok 91.38 287.14 410.14 581.98 107132 164.71 153.63 28.09 16471 2,653.10
=Y Em {% X 404.36 655.59 1,116.73 1.63834 | 2447.61 554.93 218.43 41.07 554 93 7.651.99
F | sy e 495.74 91273 1,52687 | 222082 | 351893 719.64 37206 69.16 719.64 | 1058509
’ﬁ Bk ok W 92.76 276.82 534.91 716.82 1.391.91 157.31 76.94 31.16 26 19 3,307.82
ol (RE {% K 983.41 1,783.63 2,754.89 5,250 86 5,959.63 1,460.45 819.88 187.32 243 39 19.443.46

\ 612> Ug £ 1,081.17 2,060.45 378080 | ©5967.68 | 7.35154 1.617.58 896.92 221,48 26055 | 2275520

TERE (B AR 27.56 48.16 85.26 118.92 181.37 31.48 22.87 5.10 433 525.05
\ 10 % 44,49 87.63 146.00 228.45 344.86 63.05 4237 541 3245 994 71
R xmESHEE 25 9 17.79 4416 68.55 11397 18457 26.31 17.93 267 23.67 51137
& 50 95 7.16 21.39 34.97 58.21 103 47 1271 2.26 193 | 13.57 2i1.67
Bl  puHaR) 75 % 3.82 1242 20.46 39.35 69.49 759 9.61 177 | 650 157.92
IR 9% % 2.04 7.37 12,97 28.75 49,76 5.18 5.88 163 | 0.85 114.48
& k{iﬁé (BT HAR) ~ FEf 3640(594F) | 5340(524E) | 7840(524E) | 13100(594)! 12800(584)| 3636(494E) | 3060(524E) | 1370(484F) - — —
Sgidi:d H B T E i % B | A M KB 1B [N i & ; ] #O8 - —
R (EEAND 0.50 477 3.57 7.94 65.55 242 043 0.05 | 049 85.63
B BB (AW FHAR) 992 6.29 2,885 3,917 2,775 8,743 967 4186 3,688 8,170,0

: |




o= B oW oKk ¥ - KR
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Table 4: The Statistical Moments with Various Duarations at Different Stations
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Table 5: Regression Models and Statical Parameters
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S4=. 025*Y +.096*Z - .151 2.717 3.?;(53 T -,083 051 366 7.534 767 229 .389
X6=.963*Y +.113*Z — 198 2,717  3.308 J26 0 472 366  7.534 767 968 105.790
$6=031*Y +.171*Z — 425 27177  3.303 .049 .049 366 7.534 767 362 .988

3.4 HR %8 (Multiple Correlation Coeff-
icient) r

2 y,
B raae= (1-—gian) ipm
X

AR RBIGHTER 2 =(R8 Cae * Cas 2 Css BIMH
TARXE > HMEH :
{[E(QOg A)*)Ca:+(Z(Rog A)(Rog R)]Css=1
(Z(Rog A)(Rog RYICe+ [(Z(Rog R%))Ces=0
{EE(Qog A)*]Cs+ (2(Log A)(4ogR)ICss=0
[E(Qog A)(Rog R)1Cs+ EE(Rog R)?JCy=1
A Cas=Cs
RAPFIIAEE KB LR PRI T HE
RIFHE o
HERZBREETHWE » #RHRES
WEZTHE X WAIFE2EEES 5 I FAHK
W (S22 SHBIBS M (C2H)
» BUVTSR I HE BB A & » WA A Var
X Var (S) fRHBHKLBEZAERA o

M- HERRRARMZ HE

LUK H & Bl 2 SERERPIF L
PREA R E

#£KEHE A=514km?®: FHERFER=
2660 mm
y=fog A=27110 z=R0g R=3.4249
HEAFE -T2 EREER 1§ vz A
# Xe=0978y +0.1222—0.070=-2.9992
Se=-—0.049y —0.188z+1.097 = 0.3203

| BEARERE =094 AAEHRETHMZ

KYE » 4 PI3t HEB 4 05 T =200 5 100 » 50 »
25710259 2 Z A UL E T BIIA RN o
ORFTEHE :
X kS #RK
(1R BB AR RN TEE 2 RE
fog A=27170f0g R =3.3030:
fog A—JQog A=27110-2.7170= —0.060
fog R—fog R=34249-33030=1.1219
(2IR#REE Var (X) & Var (S):
BB 2058 N=16 ¥
C2:=0.366 » C33=7.534 » Ca3=0.767
fRA
[1+N1-+sz(20g A-R&_A)g
+Cius(fog R—fog R)?

— 929 —
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X BERENTZRHERBRBTABEYER

BHREHEM OB OB % K OB H OB M@ dr =10%7 BEARAFRZ R

T Xr (cms) (cms) -
200 K200=2.9993 +1.715 X 0.3203 =3.5435 3536 3180
100 L100=2 9992+ 1.631 x 0.3203=3.5216 3324 2890

50 Lo0 =2 9092 +1.526 % 0.3203 =3.4880 3076 2560

%5 o5 =2.9992+1.391 % 0.3203 =3.4447 2784 2270

10 K10 =2.99§2+1.139x0.3203'=3.3640 2312 1890

5 %s =2.9992+0.853 03203 =3.2724 1872 1560

2 X2 =2.9992+0 154 % 0.3203 =3.0485 © 1118 _ 1110

’ +2C23(QOgA "m)
(Rog R-fog R))=1174
GRS
Var (Xe)=(0.195)2%1.174=0.0446

BIRFEEFRHEEA » T Cov (X2 8)=0
Bl Var (X:)=Var (Xe)+K2Var(Se)
+2K Cov (Xe, Se)
B Var (X)) S(X1) 2 Qv Qo

Var (8)=(0.120)2%1.174=0.0169 mrE:
EIEM ; S(Xr)= Qo Qre
Var(Xp)=Var (Xe)+K? Var(Se) {(Var ’
T X3, (cms) (cms)
200 Var(Ygg)=0.0446+(1.715)% x 0.0169 = 0.0943 0.307 7169.7 1744
100 Var(Xigy)=0.0446 +(1.631)%x 0.0169 =0.0896 0.299 6616 1670
50 Var(Xs )=0.0446 + ((1.526)2 % 0.0169=0.0840 0.290 5998 1578
25 Var(Xq; )=0.0446-+(1.391,%x0.0169=0.0773 0.278 5281 1468 |
10 Var(X,, )=0.04464(1.139)% x 0.0169 =0.0665 0.258 4188 1276 .
B Var(X; )=0.0446 +(0.853) x 0.0169=0.0569 0.239 3246 1080
2 } Var(X. )=0.0446 + (0.154)* % 0.0169=0.045 0212 1822 636
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