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The fundamenial study in order to obtain the hydrological
design basis for hydrological structures in Korea

(Run off estimate and Flood part) ‘
&R F
summary ‘

This thesis is the final report which has long been studied by the author to obtain
- the design basis for various hydrological constructions with the specific system ‘suitable
to the natural environmental conditions in Korea.

This report is divided into two parts: one is to estimate runoff volume from waters-
heds and the other to estimate the peak discharge for a single storm.

According to the result of observed runoff record from watersheds, it is known that
Kajiyama formula is useful instrument in estimating runoff volume from watersheds
in this country.

But it has been found that this formula shows us 20-30%4 less than the actual flow.
Therefore, when wihed to bring a better result, the watershed characteristics coef—
" ficient in this formula, _that. is, f-value, should be corrected to 0.5-0. 8. ‘

As for the method to estimate peak discharge from drainage basin, the author
proposes to classify it in two ways; one is small size watershed and - the other large
size watershed.

The maximum “flood discharge rate Q, and time to peak Pt obtained from the
observed record on the small size watershed are compared ‘by various methods and for-
mulas which are based upon the modern bydrological knowledge.

. But it was foud that it was not a satisfied result. Therefore, the author proposes,
to computate Q,, to present 4. 0-5.0% for the total runoff volume Q. 3Q is computed
under the assumption of 30 mm loss in watershed per day and to change the theoritical
total flow volume to one hour dura tion total flow rate when design daily stormis given.

Time to peak Pt is derived from three parameters which are u,w,k. _

These are computed by relationship between total runoff volume (ha-m unit)and Q,
(C.M.S. unit). Finally, the author checked out these results obtained from 5] hydro-
graphs and got a satisfied resuit. .

Therefore the author suggested the model of design dunensxonless unit-hydrograph.
And the author believes that this model will be much available at none runoff record
river site. ‘ ‘ ‘

In the large size watersheds in Korea when the maximum discharge occurs, the
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effective rainfall is two consequtive stormy days. So the loss in watershed was assuined
~ as 60mm/2days, ahd the author proposed 3-hour-deration hydregraph flow distribu
tion percentage. This distribution percentage will be sure to form the hydrograph co-

ordinate.
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% () RN BRAHL Single Storm 9 Hydrographof §8 R

.

T

1
1

P(mm)'| R.D(hr)l V(a®

G ' Date Pt(ar) L Q(m?/sec) | TL(hr) | AreaCha)
1| 13/8 103 13 7,180,704 16 116. 6 100 15, 010
wo| 1T 143 160 17,276, 544 12 196.9 90 "
n | 28/6 161 32 18,501, 480 2% 277.8 120 "
w | 8/8. . .5 10, 169,308 18 6.0 96 "
n | 23/9 61.5 8,532, 920 18/ 2.4 90 "
w | 22/6 115 18 14, 986, 080 2 18| 144 "
wo| 22/8 67 15 6,813 504‘ 16 62 | 144 "
2 | 22/6 93 16| 12, 009, 600) 18 115.7 144 13, 45
w | 1777 123 14 9,011,520 u 63.3 144 "
n | 28/6 117 32 15,216,768 32 123.1 144 "
3 | 19/6 58 18| 3540, 240 18 40.5. 78/, 18,570
w | 22/6 75 18 7,072.453 18 165.5 120 "
n | 29/5 90 24) 14, 000, 994, 18 171.4 114 "
" 77 55 10| 6,416, 280 12 54.3 120’ "
n | 28/6 85 32 11,852, 228 34 141.1 120 "
4 | 19/6 67 15 1,928,448 10 27.4 48 13,045
0| 1777 80 14 9,448 160, 1 146.2 10: "
n | 28/6 77 200 7,714, 152 20 72.0. 127 "
v | 2476 52 11{ 5,700, 672 12 49.0 90 "
Y] 8 18 2,239, 506 20 29.7 74 "
5 | 22/9 % 15| 1,465,920 16 19.4 128 3,540
6 | 23/9 % 9l 1,812,060/ 10 57.6 48] 5,710
n | 28/6 85 32 4,038 192 12 60. 1 130 "
Y 65 6 2,932, 200 12 67.5 78 "
9 . 19/6 32 16 5,525,568 20 95.1 52 49, 145
n | 21/6 61 18 12,697, 920 24 188.0 7 "
n . 25/6. 46 11 8 288, 352 12 113.2 ] 7 "
v 2805 77 32 14, 818, 464 38@ 23&.si 144 "
" 1 77 | 50 10, 11,781, 504 120 1410/ 129 "
nooB7 a4 § 10,184 400 o 1679 % "
10 19/6 33 18 1,746,144 16 37.96 48 7,225
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¥ (D RN FROIMSS Single Storme| Hydrographol ket S (2)

!

G ‘ Date ‘vS.F.D(njm)( flow Rat‘i)/g losnslm iR.I(mm/hr)i’{,o(t;l,/sec_ssoo)g peakRatiﬂZ?i (%)
L 13/8 47. ssi 45.97| 55 7.92 1,904, 64% s 84i 6.2
w1 115. 10| 80. 04 zsi 8.93 479904 410 7.5
" ] 28/6 123.26)  76.5 38 5.31 5, 139. 39| +.21 5.0
" { 8/8 11. 28 - 32. 69 23 ‘3.45‘| 470. 30| 1.28 6.0
w289 | 4352 - 070 . 18 5.72 1, 814. 70 2.34 6.9
. |
v | 22/6 -~ 100. 00 87. 00 18- 572 0.162.8 | 4.36 6.9
o |28 | 453 en70 2 446 1L892.64 328 9.0
2 | 22/6 | 57 | 6130 36 5.8 3, 336. 00 3.47 8.0
w17 73.0 | 59.34 50 3.8 2.503.2 3211 10.0
n | 28/6 67.00 57.«251 sol' 3.7 4, 226. 88 2.91 4.5
3 | 19/6 19. 06! - 32.6 39 3.8 988. 40 4.73 43
w | 22/6 38.08f 510 36 42 1,964, 57 8.42 6.7
v | 29/5 75. 39 83.5 15 3.7 3, 889. 16 4.41 6.3
w |t 3.55 62.8. 20 5.5 1, 782. 30 3.05  10.0
v | 28/6 6274 . 740 22 2.7 32370 436 35
4| 1976 14.78 21.0 | 42 - 45{ - 53%.68 5.11 4.8
w17 7242 90.0 s'» 67| 263560 5.55 9.7
n | 28/6 59.120 © 710 18 3.8 2, 142. 82‘ 3.36 6.0
n | 24/6 43.69| 8.0 8 47 1.583. 52 3. 09 7.5
" 7/4 17.16) . 35.8 31 2.7 62211 4.77 a7
50 22/9 | 41.40 56.0 33 49 407. 20 476 8.0
6 | 23/9 | - 3173 0.0} 47 . a8 503. 35 1144 .8
| oose | 10.72 834 14 2.6 L121.72 - 5.3 10.8
v | 137 51. 350 0| 14 11.0 814. 50 8 29 6.5
9 | 19/6 IR 2 21 20| 1,534. 88 620 26
vl 21/6 25. 83 42.4 B 34 3,527. 20 533 31
n | 25/6 16. 86 3.6y 29 42 2,302. 32 4.92 6.0
n o 28/6 30.15 39.4 47 2.4 4, 116. 24 5. eo’ 3.8
v Lo 23.97 48.0 26 5.0 3,272. 64 31 107
voo137 | 20.72 9.2 20 7.0 282000 5.93  10.0
0 19/ 24.16) . 732 9£ 2.2 485. 04{ 762! 3.0
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# (1) BRI BHAMM| Single Storm2| Hydrographo tkt AREQ)

G ‘ Date i P(mm) t "R.DChr) E V(m?» Pt(hr) Q(nllr’/sec) i TL(AD AreaCha)
| . ] |
nl o 100;‘ ‘ 5\ 5, 746.248i 41 142.5 \r\ 971 "
u 2z/§ - zsi ‘ 13| 1,288, 4401] 14!1 20.3 , 141@ "
0| 1906 67/ . 15 256,608 21 656 s 1,370
22/6" | 77 18 880.632) 16! 16.5 © %5 o
: 24/6 | 62 6 835,65 5 14.83 73 o
12| T 64 6 474,120 5 13.36 - 61 "
P 60 6 498 528 9 10.28 102 "
13w E &5l 8 461, oss! 8l 71| ed 1,500
- ? 86! ' 9 21, 064 7 16.77] 48 "
| e ] 74 6 516 816& ‘ 6 16.8X 18 2,885
w. | 24/6 ! 30 10 471,312 0 o 59 58 3,750
no 28/6 \ 76 14 1,657, 908} 28 22.1 ‘ 92 o
15 | 47 | a 12 603,072 15 88 66 "
" 77 1 46% 14 . 1,034, 496/ 18 12.0 88 "
v | 22/6 69 14 9332, 23013 18 96.3 69 24,550
w7 l 5&? 14] 4, 396, 608 20! 45.0 100, "
wo || 71 13 10,7, o 20 95. 46/ 06 v
" ! 13/8 % 94 15J 5, 800, 896 200 ~  60.0 i 84 "
n | 22/8 J 59}\ 2 4 191, 264 12 33.0 | 134 "
B P BFE Area -ieoseee- TR R duration flow ratio
R.D--- P g MR S.F.D...oeo - REHER Peak Ratio---Peak®] one-hour
Voo gieskal A o M5 & flow Ratio---jf 8 Duration unit9]zs
S PP -5 B KBS Wb
T......Hydrographe] 7 ¢| Total V......one hour unit: = e REERHEY &
HEe FErHe REA et BFY ) —138-f+E—i1)

U7b g A of e},

(1) B3 Bos ME

SHN A EHEES Sl vhel 4 Y
gkt Ko Baol Held A= & FEE &
shel o= BEZ =7k Aek (9) A7l Bl
ARY HAS Zxstz 2AY BALS
BT HHS GRT Hid #shew 9
olm] BWER vhe} o] X HFHEEE RIUAR

C=/RE+(138f+10.27% ‘
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H (1) ReRM Fdoksiot Single Starma Hydrographo k@t HiP4)

s l Date |S.F.D(mm)| flow Ratlo | loss ER.I(mm/hr)\?(t;‘, /sec-a600) | Pesk Ratio (3%)
v |1 79.2(\1 7.0 21 zcw" 1, 59. 18% s9d 240
w Tors 17.70 68.2 7 2.0 w790  sel 100
n | w6 | 187 28.0] 4 4.4 7.28 0.20 26
w | 22/6 64.2 83.4 13 4.3 244.62, 675 60
| e 4840 5.0 18 10. 3| 176. 57}i .40 150
~w |t 34. 61 54.0] 29 10.7 131. 70 10.14 125
7 S 61.0. 24 10, o‘ 138.48 742 110
12 | 17| 30. 74 47.3 34 8.0 128.08 554 &0
wo| 22/9 34.73 33 | 45| 9. ol 144. 74 10.80 69
13| 16/8 17.91 17.2 56 17. 3\ 143. 55"% .70 3.0
| 24/6 12.56 4.7 1Ti 3. o‘ ) 130. 92‘ 48l 5.8
v | 28/6 | - 421 59.7 32 — 460.53  5.00 -
T b 47 _ 16.08 A1 7311 4.0 157.5211 5‘.25. 4-4 -
w | w1 | 2159 .0, 18 22 287.36 4.18 4.9
15 | 2207 37.9% 55.00 31{‘ 49 - 2.592.30 anj 38
no {17 17, 89 31 . 3s‘g ) 4.0 1, 221.28‘, 3.66‘ 5.0
R 43.69 . 815 28 6.0 2, 982.04E 320 53
v | TT3/8" 23. 60 2.4 73 &4  LeL3 3 8.2
| 228 | 17.0%' 29.0;'_' 5.0 1, 154.24’%. 28 10
T=5%7 _ T=5.266 % =7. 100
» ¥=29. 4mm
© §=14.3mm . o
CIF 4=ty amSH)— 3> 2 F—y™ 7y (=40, a=5%))=05%
- C[30-4mm> p>28.4mm}95% -
= @
M1 |2 |3 | 4[5 ]6 7 s\g{mln],gz e
L] 7| ses sed 7 467 .2 7.6 7L 7o.s§ 52. 5‘5 53: oﬁ 68.2| 63.42
1 | sui 471 su1 st %2 g %8 462 Wy 415 428 29 48
i l 70.8 sg.ai 0.1 70.4 89 T st 4&2\ 64. 63-,6‘;! 79. 1( soi\ 7.6 70.99
PR .
- { = _%_%% | [ = £= 10;;1;%&;\%5&

1= f=1.0 A+ AARHE
- KRk
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=109 4 I o) HBEAE 1.00 A
* BAEA ot de MERYS BREH
EAezd ARDE XY BYEEI o

A4Y BRETANAY BEBReIA ¢ K
2 (O Aol WY BES Rt dehe A

- ¢ RHN ZRol Mol AR xER Ak -
i - ‘Depth "~ ] S ‘
IONTOME Ares () | WIS | oy (mmy | BOREGID) | M H W%
rNO | 5 _
6 49469 | 012 | 2847 301 "%
7 : 033-80 | 0.31 3-3 397 8.5
\ 15010 W =t
8 24869 | 030 | 1431 178 81
9 305 | 049 | 17.8 37 48
5 178.66 | 1.06 | 125.0 234.4 53
6 : B2 | 04 | 2249 277 &2
2 12, 345
7 49491 | 04 | 3463 396 &7.5
8 4632 | 03 | 1024 140 7.5
9 6.9 | 0.05 | 328 3% %
6 47.6 o7 | 2082 301 69
7 568.77 | 9.4 | 273.9 31 87
3 18570 , T
s 9349 | 98 | 435 100 “
i 9 £2.9 0.2 | 200 360 5
6 u7.75 | 0.5 | 230.3 297 7.5
7] %306 | 0.7 | 260.3 267 98
4| | 13045
1 8 1462 | 03 | 759 101 76
9 5228 | 0.3 | 346 m 8
6 76.92 | 07 | 187.7 286 &6
7 .11 | 05 | 228 282 &
5 | 3,544 .
| 8 : %22 | 03| 8.8 121 n
9 17.26 | 0.1 2.2 50 m
6 145.11 | 02 | 219.6 277 80
0T 152.53 | 0.1 | 2310 249 93
6 | 5 710
.8 2719 | 16| 4.2 125 33
| 9 L2017 | 0.3 33.6 43 79
6 257.66 | 1.4 | 227 | 287.4 78
707 9, 360 337.60 | 0.4 . 311.6 ! 1357 87.5
i ' 45.46 1.2 420 111 378
‘ | ,
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\ P i | ‘
L8 ] 815.39 | 0.2 | 143.6 | 294 49
7 : 974. 84 0.9 | 1715 ( 260 66
8 2474 | 0.5 | 572 98 | 58.5
9 | 49,145 : ‘
B . 194.28 0.3 34.2 ‘ 45 76.
| 10 121.3 0.2 | 213 28 75
% 11 78.5 0.2 13.8 17 g
i 6 ‘14697 | 0.2 | -175.7 281 63
coT : 205.95 | 0:2 | 246.3 249 99
10 | 7,225 v - ,
8 43.4 0.6 52.1 104 50
9 9:43 |—058] 113 " 30 37
7 "25.86 ) . 0.24 | 1627 269 61
1| 8 L 370 comes |01 | 458 67 69
9 6419 02 | - 39.1 52 75
6 - 45.04 0.9 260 0 27 80
’ 7 , ' 32.84 | 0.9 | 189:2 288 | 65
12 .L500 :
8 4.18 0.9 24.1 65 f 37
' —0.94 8.7 49 J 18
6 : 91
A4 g _
13 2, 885 oo
8 149. 59 — | 479 - | -
. {
9 40.58 — 121.6 23 | -
. | j
i3 : ‘ !
{ -6 N 80 07 0.82| 185.8 298 | 63
I
7 105. 39 0.74 | 243.0 327 ’ 74
14 | 3.750 . , v |
8 846 | 2.0 | 19.5 77 26
9 2.48 | —0.23| 5.7 25 24
| i ) T
6 | 391. 09 t 1.7 137.7 301 I 46
7 476.92 | 70 1877 397 42.5
15 24, 550 ‘
8 164.19 0.01| - 57-4 58 98
9 3.00 | —0.8 \ 109 37 30
+ & A AT e AR E (2) pigee &R

Al o] RIEE Bt A (D) gtel B #HH
< stz RN(DY KA TEE#ES Rkl

o sl=t

Hel ®G)E T HE H17EET S
A DB 1MEE ESS 2FEMY A4 B

R BME £ ARTAC R, o Eld:
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S~I1A7HA S HEET Ao Huste '
AY el SR
2ol @A ASE AHHY KEEL

| fzolm, zYy

KA WRAKEAN K3 A lr A Fel o
o BEged s HEy 3R BRE I3
229em Re QA =4 AR=

£ @ F@)MAL AR EBE &t
month G-NO. f P(mm) C(mm) Ratio(%) mean flow9, mean f-value
may 2 106 234 125 53 F=72. 1.06
June 1 0.12 301 285 95
2 0.40 277 225 82
3 070 301 208 69
4 0.50 297 230 77
5 0.70 286 188 66
6 0.20 277 220 80
7 0-40 287 223 78
9 020 204 144 49
10 0.2 281 176 63
12 0.9 327 260 80
13- 01 208 199 91 :
14 0.8 298 186 63 S=15 S=0.44
15 1.7 302 - 138 46 =72 T=0.65
- July 1 0.30 397 353 89.5
. 2 0-40 396 346 87.5
3 0.40 315 274 87.0
4 070 267 260 98.0
5 0.50 282 245 87.0
6 0.10 249 . 231 93.0
7 0-40 356 312 - 87.5
9 0.90 260 172 66. 0
10 0.20 249 246 99.0
11 0-24 269 163 61.0
12 0.90 288 189 65.0
14 0.70 27 243 74.0 $=17 . §=0.70
15 2.80 397 168 42.5 T=80. - .- T=0.54
August | 1 -0.30 178 143- 81
2 0.32 140 102 73
3 090 100 44 44
4 0.30 101 76 75
5 0.30 121 86. 72
6 1.60 125 41 33
7 1.20 111 42 38
9 0.5 98 57 59
10 0.4 104 52 50
11 0:10 67" 46 69
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12 0.90 "85 24 7
14 2.0 77 20 26 $=22 $=0. 60
15 0. 02 58 57 a8 . X =58 Z=0.70
Sept 1 050 37 18 48
2 0. 05 35 33 95
3 0.20 36 20 55
4 0.3@ 44 35 20.
5 0.10 50 42 44
6 0-30 43 U 19
9 0-30 45 7 76
10~ —0.58 30 1 37
11 0-20° 52 39 75
12 —0.94 49 18-
14 —0.23 25 24" S=25.5
Oct. 9 020 28 21 75 T=T5 F=0.20
NoV. 9 020 17 4 82 T=82 T =0.20
{ = = q_;» [ ]
o i L sy Ryworr
Hilkirdhy - st i’ =
e i
T t
ittt i ‘ 2t
] I 1 -
1B

Gl
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o fkatel FPY ¢ glo=, K Hks HE
st o] A ERSH = ARG RE
o KATBY HEo AL T Wy 4
ol& SEEEY Arkol=h, MWW BRI 2 S
BBl = ol ¥ Hke H| HAsy] KEE
3 Aojlm, z™Edass Design flood hy=
drograph & fERkshAl eknde KaCiEmis
Yre WA S e BEN Y A2, mEE
Hik-& @ Aste 2t = Design flood hydrograph
B et ook g, el E Sy
o] I 1A KRS HEST ol
#3 —fgr9el &EE Design hydrograph &
fERshe ke FEs v REQL Ao
=3 :

(=) #&E E@EolML] WRRR

H27 R EXEHAA KLBES o9
MBS = WREBWNA s ER&R)AY
Design flood hydrograph 8 f{egst?] ©%
®E WUt BESCUS ol &Y WRETF
= HEY EHE ZEsio Unit hydrograph
of oatAl ¥ #% —@mez Bk R
Hﬁi‘l’. ol &4 AEa =W (1, 2, 3,5, 6,

8, 10, 11, 12)€ /It 4 & hydrograph frj i
COFEERS ) orurA —bY HERERS
3z Asl= Heh shbe BM. Reicho) &

e W|aEsIA 2 2(11),

Mathematical model of flood hydrograph

=
=

m; Time from commencement of runoff

peak‘discharge rate, measured on the ,

negative side of the origin
C; Center of gravity of hydrograph
G; Time between center of mass of run-

off and peak discharge rate.
g; discharge rate-from watershed in inch-
es per hour

q,; peak rate of discharge,

w; J‘fm qdt=total runoff volume in inches

%) ks FRStR

R
‘ _t m
q=q, G [1+ .g‘;_] G (1)
‘ _t m
w=f"a. ¢ [1+5]% @@

Hol Kt FEY
HE ol ¥ HkE £E Zo] 2@ ¢ cover
e e ROl b FKIEM, B
TH o, BFfE HEEERRSY &

BERTAA o] FoiA gl
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(2) pEBOIML| HAKFR

o714 ke Sizeod] HIY THE G
) ,
(a) Area of |sq mile to which point
rainfall data are to be applied;
(b) Small areas (sq mile to 200 sq miles)
(¢) Intermediate areas (500 sq. miles to
2,000 sq. miles)
(d) Large areas 2,000 sq. mile to 10, 000
sq. miles) ) .
B EE (D)o sl sl et
9 R#FpoY MAJHE =& BEEKb
ol (a), (b)oll WY AHoi=t,
A. BEAmel Siv
Q) EHEER
1962 £} 634 FMA Unkup 2 ZENT
PR = el MY MER KRE
& Wupglom Kb 19634 /I MRHEE
of #3 R FHREKS AFHAA oA
€ atstds. o] ERle o FFY
DEY —y19 WA RkHA A, MY
BruRisk, FrtHiicsRs AN Hib
o Fsk%olt,
(2) HEAIE
"% storm ol 3 Mol AT RERINEH ek
< ¥E3lo 51482 Hydrograph & fEER3ly
. o] Hydrographe| {Kste & MLk, &
£, peak, One hour duration hydro-
_ graph o] 41 8] peak rate, time to peak, hy-
drograph ¢] tail length, =z 3 #& hydrog-
‘raph ul} 2] peak rate q,¢] #3F flow rate
q, Bl /9.9 3, =z = A7l HEESH

+ t/P, Bl hydrograph o] HEh{E%= MK

Coll4i 2l loss %ol B —40 Abrol TaESH
A Haew, 2 S #Re KA —F
st A3 A gl
of &7 HEyE, =& 7+
@) WA A FHEKES #E.
EBAN4 = ARE A BAXES
Graphoff {3t REAA (7)) =& Single
- storm &) A 9ol = Infiltration mass curve

of K3t RE AT, Feivieie] A ol
= oM olFAE g Eifeld &= o
Hikrel BHE RS,

P-1=R . P-R=1
o B4 19 g EEFAl
(b) Peak rate®] Total flow o] #3 Hzs

o HEE.
Total V(m'y= J'H&;d(fg)g;ph-l tail length 23

of &3t E#/Y Ael=mz, Ve g rate

2 change 3}¢{ peak ratio 24 FRSIY

=},

(¢) Time to peak (P,)9] #tzE ,

q7]A & 51488 Hydrograph 7} Fofz

9471 =&l =gt & Hydrograph ol tai

length o} #% Time to peak & ratio =t

FEslgl=r. R t/P 9o g HEdn

P, ot —sEstAl Slgl& o HEFE B QY

e HEEE kEdstyl 834 &8y

Hydrograph o #f3} #&Ee, 34 bt <

2 A& Dol

(@) ol &Y g, B ER{ES #mEsS

—fftstAed 2 Higel deom, zof

H A& B)lA Wmst7i= g,

3 o #HE '

@) ‘L of HEANA 3 3y Single
storm o] #§ Hydrograph o S¥rFel= &
Y BE B3t =5 Rl A #HEMA TG

F(6)2 o] pEEKS] f¥iEfEel= P Basin
character ]9, ZEZ & BE(L 35

BREEA A SEFEEe RES 58

+ BHAIATE Aozq SEHEY RV

| sm.

(b) Time to concentration (T,)& k3}7]
Boted, Tl BN SEHES A
3t 2 &R C=1332 (U)A Atz &
T %=

D) o HY .

714 42 EE= —#t 297 R &
BEEl, =1 TREY C=133& 13)
& el e @BAYR, = BE T. =
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Water path ¢} slopes] &EE Ao w7l
o Fol|, [FEel A AT o MM KE
Hikel =E Lo HY mge debd g,
= K Ao BRmAACS zdd iz
gt o] EWe EFxgn Cy ge 252
ek e et 2=k
B. SireRel FIA

(1) F&K HitiEs(peak ratio)s] #zE

@) ol vl | vhe}k o] (9), -2 1riztol
A8 BokEHEEN & B ANE ERshL
BLKY AXE HASD U K FEE
olul fEEHoS (9), = 2o HE KE=
& ProEEe) kst ®ESIAT 9). z2u
BE 2+4 & #F4 Unit-Hydrographdl] {k3}
o Design hydrograph & fpf¥= #iol
vsgtAlar B T.ob 7o) HE EHHEHES
WEREY &4S93td, Sub unit hydrograph
£ AN FAREEA Q.5 BTl

Jzl, 288899 it Hydrograph & &%

£ Aol

289X g}l Sub unit hydrograph {gggel] Al
YRR SR, & BERERtd HY &
B R ol £ o BHRFE EaelHed
L of v} g8} oz}, BEFFS Exceed rainfall
o] AR ArES EAE WK Bl K
g AHolwl, = over land flow s} #hfe= =
FrBiel Bste = M3l RARY BHo "
#RfaY+ Design flood hydrograph & &l
$i- %28 EMs7l Bebd s Design
storm o] F-o} %8 = FHES F|A peak & 1}
A femstd  Z2¢A Uz Sub unit
hydrographe| shapes} fn{Al=7to] Synthesis
hydrograph 7} g2 4 U=t 23 R’k
T st Feo] we- ‘%E%M g7l = 2o,
Synthsis design flood hydrograph & [Fagdk
< BhAY R L4 gl gt A A
Z¥dl 4 = Hfitfoll 4 & Hydrograph & £#7%t
BEE —Ho ERE wPo dAied 2
B2&7F A ‘

(b) (D Quaz v 2WEEES, 1 HH
o] HEIA 2 BHU-E 4, H onehour-

d sration-hydrograph 2 change 1€ = Q,
# 2Q/3,600 2+2} LB peak-ratio=tm EH
33, Ho HE FHste 5 .15%7F RAH
o Bl of 3t MHEBH RFE a=5%4
S

VN

t S
—5(df=50, a=5%)—} =05%
£ FlAEYREE,

C{F +5-(dt=50, a=5%)

DHE>T

Cl5.809%>F>6.37% | =96%) kol

24 e

(¢) Total volume XQ/3,600sece] 4] 29
Q,7F 7Hx] & ratio 7} 5451991 A& ¥,
235}t storm 2] Fiigol 4 o EEERS A
Hd JQ9 o] HEslee g8y Q,9 3t
o] BEsI,

@) A Ae HEEge XA K3Ho
HEsd T 29.4 mm/dayoj® (b))}
< HEE FiAEsH4,

C{30.47">7T > 28.4""} =95% 2. F 3

of 3t ApiFEA &Kok ol = FEIuH
=(9), BRILENAS Hya®RE 30™"/day
o gt @—& gkel =T & 4 Y.

(e) ¥ :

Wl A Qo ke, &H FHikel K
3 BE¥ & U= v Bl vhe 2
gkl e B ELUEY e ZRE
ZrolAl H=zlxvt, %ejuetel4l e B HE
A4 HEREL 30""/day 2 23, Q+

{(P—30(mm)] X Area(ha)/3, soo(sec) =

2Q m3/sec - ,

qd7l4 Q& rils/sec 470l 9, Duration
£ 3,600sec 2 42}t zHH IQo K3}
o] peak ratio & 5.451%2 2%, Qy 7} Ao
Al e},

fl&54, A=5,000ha, P=200 mm/day
o =

Qy=5, 000X (200™™ ~ 30™"™] = 3, 600

X 5.451(2)=128. 7 m¥/sec

Bl o] Mgy BRAMHE S 128.7

m3/sec 7} st m HEF
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(2) el 4 9 Time to peak (P9 #E
(@) #3) /iRl A o) Hydrograph ¢ time
to peak(P)= BB T, 3 myA= 2
L Aold, Mk HABNMBEI FA3 T A
& A%, Kfd of BARE Xl‘—}’}i%éﬂé
RS SRR WERE Aelrl A Ed,
#Bd &= Sub hydrograph & HAHA HE
Hydrograph ¢| peak 7} of$olx& Mol
- Pool Aol AL HRMMoE MR
=Ae]v HE L Hydrograph & {FREE7L
RSt oA 2o FA EH
2y u ke, BRd kY &4 Hydr-
ograph & fEm3ld P, & HEdde AL,
~Hickak %¢} 93} o] (8) BEaARES iR

size, main channel ¢ mean slope &%9] {&

o} 7l A Foll, fHESHA ol ReiAA AL

AL BHEY BEel, REtLdl= &AY B
*E BESA ], £2E Ride |/EH
F e dols] HEol, B ENe EM
hez stE24 BRY BUKE HEHA s
o 23y ol e mEAC RECH, EB
~-9] Hydrograph B igst7ldl= {4

ABH ES7F ek zEzz E#E storm

ol k3 gEiEel RESIL, = X HHIR
o} EAFHZ(peak rate Q. )7b HRES

d 29 MEMS EMMKR Kstd Poot
Affge 2 ot BANA A EELAel
AS @ANAL e BEDE & dE B
@l

MEE 4714 2 BENEES Qe ® il
3 BEstE siol et o $MA Parameter |
AA el

of k3 WBUH P, 7l Bl 4
o}, o} Ak .
Basic hydrograph o} #Hp#EaRol ™ ARIRX

EE MBel 7t Sikol =t
() FIE(DAN A Qo ke Kbe HEkE

BN, zeEla 2o REEMERS BE

A %e BRA HdAdE REYEA H Q,
md/sec, V=ha-m Unit 2 #EHRSH, o F
e parametero} 4] uwke e BE o
<3 o} Rk,

- u=V/3300 (unit; ha-m)
w=Qp/100 (unit; m3/sec)

_ 500 u P
k_——s— w (unit; min)

Fol Al uwk. o gkl 4 P& kb # (D)
3 Zre ghe] Yo, EERY P, o} H&EUS
o %7} H 3 X2- Goodness fitting test ol 4
Aé,CEDtEJ#.

& (M 28
F (D) ftE Lol P2t Mgl P 2Ao| Mgt

X*—Test

Hydro Gage“ H L Computed Real J

graph [

“No | Mooy (m (km)~ P(hr) [P.(hr),
1’ 1 17ad 14s 10 i 12.0; 0.4
2 meom o 10.7! 12. oﬂ 0.4
3 w18 18.01“ 0. 25
4] o 5.5 12.0j 6.0
5! wpon | ’ 2.1 20.0 1.4
6| wlow | 15. z;r 16.0 0.06
AR 21.3 16.0 1.01
8 2 32.oﬂ 140 191 18.0‘ 0.05
K A 20 | 140 180
10i /'4 " ’ " 23 f 26.01 0.41
un| 3: 200 12.0 14 ; 18. oJ 1. 10
12 o / " 7.9 13, 0( 2.0
13 u( wo| o 15 [ 18. o‘ 0. 06-
VS R " 19 | 120 20
15‘ A ” | k15. “ 18.0; '0.60“
16| 4 4.6 190 13 | 100 070
171 wf ow ( " { 12 1.0 0.33
18{ dom w20 | 2.0 0
‘19? //é " | " r 21 ; 14.03 2.4
20 | neon } " (\ 14 . 16.00 0.28
2| 5 77 125; 15 16.0i 0.06 .
2. 6265 , 13.0 6| &0 070

230wl ow Low |12 120 0
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s i om }f'| 8 | 10.0 0.5 0 X'—Test
| S ‘ ; Computed IXX*=46.8
\\ 25 //i " 1 " E 8 9. 0;~ 0. 01 | N=51 df=50
*.26 9 » . 180 10 14 ()J 1.60 Theritical ZX(df=50 a=5%)
9 ﬁ ’ ! ' =68
27 " 1 N . 0, . .
I ' } " 13 14 Oj 0.07 ‘ . 68>46.8
28| uiow P 12 . 10.0 0.0 . Accept hypothesis
29 r/i " j " 32 0 \ 0.0 -~ O.K.
; | ' ©F &
30 t . .
”‘i ! l ! 15 1.0, 0.60 time to peak P, = #yER V, peak rate
3 e " I3 9.0 0.33 Q, & ek, 5719 Parameter u.w. ol 4
32| 10 55 135 9 | 1000 0.70 IEARME BEdd ko FEME P EB®
: E3td %l_ﬂr
: |
. ”i o e e =9, Hlk 5,000 ha ol 200mme| R
#loo b | g oz mR, o Bk aa FRY MG
B| 11 50 | 7.0 7 | 9.0 o057 Qp=128. 7m?/sec, V=850ha—m :
3 2 f u=850/3, 300=0. 2576ha~—m
6 niow " 9 | 14.00 1.8 w=128.7/100=1. 287m3/sec
S N O 7 60 014 k=500/3X 0. 2576/1, 287=33. 36min
Y R ) . P,=33. 36X 20=667. 2min=11. 12hrs
% ] . EIJ #bkic 128. 7Tm3/sec o] W BLKF|E
1 n "
| S0 000 pro 1imsM 74 BEYE FAU
40 12 80 | 5 12 8.0 L5 . )
4l ol . 0 | 310 20 C. Dimensionless Hydrograph o} X
42 13i 110 9.0 55 6.0 0.0 Q.h P, 7} && Xsfal=d. (-Q/Qp, t/P, o
B 1410 | 13 14| 100 114 TRUHOE HESEEA, Ko HI g S K
44 ”]; " " 14 I 16.0| 0.28 ﬁ"‘ ?wt'% ﬁ? Alq'
45 mi " " 1| 180 4.4 o] Hydrograph 7} Demensionless hydro-
46 now o 15 | 17.0] 0.27 graph o] =, o] 3tel (K3, E£BY FHEAN
47 15 9.0 14.0 18 | 18.0, 0.22 4 Design storm § 9§ o . Design
i R R 16 | 20.0 1.0 hydrograph & mMafsiAl ok, FHEHEE
@f e 20 | 20.0 000 A HHE AR g3+ L Dimen-
50 wlow | " 17 | 20.0, 0.53 sionless hydrograph & ZE 1 HY HE
| | .
s | SR 21120 50 e m@d A9,
\ MODEL OF DIMENSION LESS HYDROGRAPH
" | L]
e .

2sap

ne

fe 2.
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E HON
t/tp - Q/Q
i
0.0 } 0.00
0. 33 E 0.09
0. 67 } 0.49
1. 00 1. 00
1.33 | s 0.82
.67 - t 0.06
2.00 0. 40
2.33 0.28
2. 67 0.20
3.00 i Q.17
3.33 ‘ 0.11
3.67 1 0.09
4.00 | .08
4,33 i 0.05
4.67 ’ 0.04
. 5.60 % 0.035
5.33 ! 0.03
5. 67 ‘, 0. 02
6. 00 0. 00

#(R)d 4] X2—goodness fitting testo) =
BEANA RER BRY 3T EAUYE, X
o3 sl eAE 4714 2d Fad=, R
(& &8 de BWDA U SMEcHE
o] Stormo| #%¥ Hydrograph & 3putsiut
aE Aezd, BESEe QP & MA
s, Q/Qp t/P Y 3T HEIA L BEY
Aol™ e gollA FELA ] RO7 =

o, KBl 4 Q,=128.7 m3/sec, p,=11. 12

hrod= i#h t/p=2.09 A-$= 22.24hr
7b 5 A, Kitse Q=51.48 m3/sec 7} =7
°]4. t/p,=
A ¢l Hydrograph &} ko] =+,
D. —fxeh HR

(1) —%599 Ham

%F +elok dagle QY HEEE Q

40 U Q=10 misec 24,

wirhake #HEs AU =& Sythesis Hydrog-

rapho] &3l Q= BHIQ 3 258 R
o 27t pER A
@ Eell, Q toZe o BE REAA T4
ek = ®%EY Aol e olv] FilkE vher
ol ARG B THE Ak s A
T, BEA= 82 =EF, B HEEANA
¢} Topographical condition, main channel &
mean slope, -effecient rainfall pattern,
efficient rainfall duration, efficent rainfall
inténsity, soil moisture condition, time to
exceed rainfall %559 ol sjqA L 58BEsHA|
5y#E+1 7 Sub-hydrograph € {Em3lA A&
ok shERolr] o Bl Mgt Mz —&
22 FHEHAY MREKES Qpratio & oF
A EHad AR :@E— q WA 5
A 5l =,
(2) BHSMES At k=] H#g
2E AklA Qo #HEA T.of #H3 &
WEREY o FYRMEERES sty
3 Duration o] #% MERES Hwsiz
o] ek, #EEdE Q=CiAqd 4 i9 7t
T, ol %3 intensity/hr-unit ojw, P,=0.6Tc

H,drograph ¢} 7|

+-old Bk T, v AqE

CREED
9

g
tp=0. 8to+tg, E= L

9—(_[%—@ cftctftc a}i—tt 0 A,
tr=4a-tc, tr>tc o FHSL =5 oo
-, TeRHERY BHENES Fod s 3o
o}, 7|84 Sub-unit hydrograph & #Erk3}
o| Sythesiss}2tE Ao 24 Q=CiAcf4 i
dE EMEEL HAABRDY 4T FMESH
oq, T.d BEs= 19 3 HEsha, B
8 Qpob HEE x7lZ dhre] o ESSIOL]
=, o] Jol4d &4, Q=CiAd4] &g kol
KES A2 94 2ol ven ged,
of zhe AN E®Eh, T, Aol Y o) ZmEsH
= gzl 205808 Cover giohe (o) 7|

(R 3200 acre |

‘D{"E‘Cﬂ, —-—} rﬂ]’t;lcl
1,295 ha =] <4}, Depth-Duration-Area ¢} &



# (10) - Rational formula 2|Q;, 2} WES2I Q» 22| Hi

[ ) | : T
- Hydrogra-| | ‘ { { | Computed | Actual
G=NO [ [/ Ng" Te(hr) | Area(ha) | i mm/hr P (mm) C Qyimirsec)| Qpmysce)
\ |

5 | I

PN

Ny

1 ) 2.63 15, 010 16. 1 103 0.4 266. 3 117
" 2 P 21.2 143 | » 350.7 201
p 3 " " 23.4 161 " 387.0 280
" 4 " " 6.4 35 " 105.9 85
p 5 " " 10.6 |- 62 | 175.3 48
" 6 " ” 16.1 103 266. 3 184
p 7 " "o 1.4 | 67 " 188.6 64
2 8 5. 67 12, 345 14.8 93 w T 2013 119
" 9 " o 18.7 123 | 254. 4 67
" 10 " " 17.9 w | x| 2435 127
3 11 6.70 18, 570 10.1 58 " 206.7 50
" 12 " " o 12.4 B " 253.8 175
" 13 " " 44 . 90 o 294. 7 178
" 14 " " 9.6 55 | 196.5 62
Toh 15 " " 13.8 85 " 282. 4 150
4 16 3.16 13, 045 11.4 67 " 163.9 30
" 17 " " 13.1 80 1 " w 188.3 156
" 18 " " 12.7 77 " 182.6 78
" 19 " " 9.2 52 " 132.3 60
2 20 " " 8.6 " 48 " . 1236 | 35
5 2 2.16 3.540 12.3 74 " 48.0 21
6 22 416 5,710 12.9 79 " 81.2 59
" 23 " w’ * 13.8 % | n . 86.8 61
" 24 " " ’ 1.1 65 | ' n 69.8 68
" 25 " " 11.8 70 | " 74.3 65
9 26 1.5 | 49,145 60 | 2| | 209 103
" 97 " " 05| 6l " 586. 6 207
W 28 " " 82 46 " 444.1 139
" 29 " " 12.7 Vi " 687. 8 259
" 30 | " " 8.9 50 " 482.0 150
" 1 " ” 7.5 41 " 406. 2 171
10 32 40 | 7,255 6.1 | 33 v | 48.8 37
" 33 " j oo 11 l 0 | v b 147! 1w

1 i i
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2 TR A
i, 3 2.0 | 1,370
o

" 8w " !
lw
2] 4 } 1.16 " 1,500 |
R L
13 4z 191 | 2,885 |
14 3 | 2.50 ‘ 3,750 ?
" 45 | " | " |
" 46 d \ g £
15 g 85 | 24550
w L 48 ‘ P ” ]
o ! 49 : o "

" ! 50 " "

" l 51 " " 1

4.7 25 " 3.6 | 20
11. 4 67 | " 17.2 T
12.7 T 0. 17
10.7 62 { " 16.1 15
109 - 64 i v 165 | 14
10.4 o | o« 1m2 | 11
1.1 | 65 | } 18.4 j 3
3.1 . 80 i " 216 | 16
12.4 | B 39.4 17
5.6 : 0| o« 23.1 | 9
" 12.3 76 " 50.8 | 23
84 47 " 2.7 | 10
83 | 46 " 34.3 13
1.6 69 A 3138 | 98
9.8 56. " ’ 265. 1 ' 50
1.9 7 no | aLg 98
15.3 | 97 Y ‘ 61
10.2 | 59 | w E 275.9 ! 34

B idgte Teol #EslE Rainfall Duration o] AHRHEAKsky BRY = BH ALY
MRE 5l MEdghol™ Q=CiAdl 4 %HAMAE metergk Bl m®/sec, mm/haz
&9 & Q=0.00255C,i,A 25} Dimension & u}¥ =}

#old Areazt 29 Q9 gho] of A 3
e AR E ERY Ao M. (4L
o p, &t AA p o HEEEe RO BR)

£UDANA4 A=1,370had F ol #HE
et HEEY Q7 AY —HAEAL ¥ 3
<4 olAE 2otz FIAAKEES Bl
ael BAY R doidthe A& 44 o
=, HHweye R, Q, iHEA Ut dadls
FiEg #EH gAY e Aol R+
Aelet,

= #4#9 Synthesis hydrograph & @iH
Pte A=, AR 2t Zo] HELHE &
B, = BB L %L BFE BA 3hoick 3}
7ol ol A= Rigstctn ¢ 4 U

= T.9 o AEHL Sub hydrograph
£ feEEAY T.of Z#3lc Duration o
Rairfall intensity & SEYw Ho|r 2
of RpEeAl slet, o fris] gget,

Qo 7t fFEE9) BT EEEAC K3 o
Fof 2= Aol7l s Eoll T, i%Y zho] o
7lel @a&sl= Aold, Total Vo glol4=
o] Aol BASES Y = Eo) =,

(3) Dimensionless Hydrograph o) #siod,

+8 & Qg @Yo Design Hydro-
graph fERl 74 Rigs wANS, 27
F Basic hydrograph 2 Co-ordinate o} 4
Hydrograph & =712 sz, =& i3fh
®Rt Hydrograph of %iEg w@Asts| = 3}
#, £3¥& Sub-hydrograph 2 Synthesis §]|-g
d= 29 A4 A3l gEz4 Hydrograph 7} T
=z] 71 shx|wk, fEvhe}e) Ze] 4ol o F
o A7l4E Uy AE HRSIAT B
Do el 8ol Ustn A= o il
¥ ~Hz2 #AH = EHY Aol

*g ek HifEel Ao dEok@ Design
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=11 XFEoAAL Dimensionless Hydrograph co-ordinat 9} #9°| mass co-ordinat.

A =10, 000 km?

A =15, 000 km?

A =20, 000 km*

mass

 Tehr) | Q%)

T Q mass | mass T ' Q mass | mass ; T . Q ass |
(ha) ~ (%)  TChr) Q% () | (%) T(hl') Q(%) w (hr) ‘, (%)

31 1.4 \ 3 14 3‘1 0. 80! 3I 0. 80‘l 3 0 50[ 3H
6{‘ 1.9 \ 6‘1‘ 3.3 1 ei‘ 1. 20 8 2 QOE 0. 95‘ ei
g 2.6 9 59| 9 150 9 3.50 o 1.02 9
12} 3.0 \ 12% 8.9 12 17l 12 s 25‘1 12 1.35 12i
15\ 29| 15 12.8 5 21 18 T w15 L 60 15
131 4.5 | 18‘ 173 18 2.62 18\ 9071 18 L 90\ 18\
2 49 | 222 ol 310 2 13 N S 30 21‘1
ol 56 24] 27.8 | 24‘1 3.55 o4l 16 62‘!‘ 24 2.7 24
27E\ 5.8 27‘; 33.6 | 27 405 27\ 20. 57\ om0 27"‘\
30\. 5.9 30, 39.5| 30 450 50 2517 30 3400 30
33 5.9 ‘ 33 45.4 33 4.85 33) 30. 02 33 .65 3
36 58 ; 36 512 36 512 361‘; 35. 14 36 385 36%
39 6| . 39 568 39| 5.30 39\ 40. 44 39| 3.9 39)!
2 52 % 2 62.0 2 5.3 42‘ 45.74 2 a0 4
451. 4.9 45| 66.9 45|~ 5.20 45| 50.94 45 40 ‘ 45|
o 45 4y T8 s 5.00 48; ot 48 sofl 4
s 39 [\ 51 75.7 51 4.80 51 60. 74‘. 51 3.9 511’
54 32| 54‘ 78.9 54 4.40 54\ 65. 14 54 3.90 54
57 2.7 k 57 81.6 7 39 57 69.04 57 3.8 57[
6ol 2.4 ‘ 60 8.40 60l 350, 60 72.54 60| 360 60
63‘ 2.2 63 8.62 63  3.15| 63\ 75.69) 63 3.45 63
66 20/ 66 882 | e 2.9 661 78.50 66 310 66
g L9, 69 90.0| 69 265 69 8L 24:5 6o 285 69
7 17| 72 9L8 7 2.4 72% g3.64 72 268 7
751\ 1.5 75 93.3 75 2.25 75 8. 89|l 75 2.45 75
8 13 8 9a6| 78 210 78 sro9 78 230 78)
s, 12| 8l 958 sl 180 sl 89.79 glk 210 81\\
g 10 - 84 968 94‘1 vl s oeLsi s 200 84
87; 0.8 “ 37% 7.6 | 871 1. ssll 87* 03.08 & L asi‘ 87\
9oil 0.65 0 % zs‘ 0 140 90’. o4, 0 L 70| 90
o3 040 93 9865 93 L 22| B B 68 93 LSS 93
9611 0. 255;l 96% 98. 90 96% L oo* % . 63‘\ 96‘} 140 9
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0.50
1.45
2.47
3.82
5.42
7.32
9.62

12.32

15. 42

18.82

22.47

26. 32

30.27

34.31

38.37

42.43

46.38

50.28

5410

57. 70

61.15

64. 15

67.10

69.75

72.20

74.50

76. 60

78. 60

80.45

82.15

83.70

8. 14



99| 0.02 99 - 99.10 g9 - 0.

10 010 102 99.20 102 0.
1050 0.10 105 99.30 105 0.
108 010 108 99.40 108 0.
1111i 010 11 99.50 nr o
14 0.10 114 99.60 4 o
1175 010 u7n 8.7 117; 0.
120t 0.1 120, 99. so( 120; 0.
123’ 0. 101 123’ 99.90 123 o
1260 0.10 126/ 100. 00 126! 0.
- S
0.

|
C T |
. ‘ -
‘i | } K “
| | !

|
=]
1
|

99, 97.50 9 1.30 99 8644
102% 98.200 1020 L15 102 .39
105 98.72| 105 1.00 105;  88.59
1080 99.12 108 0.90 108  89.49
uy se.42 il 075 1l 9069
14/ 99.62 114 0. 60 114% 91.29
woee.72 Um0 17 on7o
1200 99.77 120 0.40 120' 92.19
123 90.82 123 040 123 2.5
126]  99.87 ;zsi " f 126)  92.99
129 .92 128 o | 129 o339
132 99.97 152} v 1320 0379

— =l ws s | 13 oals

- - 138? " i 138 94.59

- R I ST T

hydrograph & fRmslei = ‘
D 419 #5%E 30mm/day
ii) Single storm o] {£3F Direct runoff &
V &ge

V= -—-———'———(P_301)0>(<)§ 2 _ ha. -m/(unit)

iii) 3Q = _(P-30%10, 000

T, 0003, 000 = "'/ sec{unit)

()

& HEEA KA ol= mELDu =39
o 71 A K¥isiel = & 10,000 km2L £
He 43tel, AHERN —A< 4ZAU-ede]
= oA HI =T ERL BB HAEN

o) HUAL RO LAY, 4714
£ 10,000 km?, 15,000 km2, 20,000 km? 2]
7 %, Duration—Area—Intensity—Frequency
o] ®iS EMAst:, Design flood hydrogr-
aph&| Dimension-less hydrograph co-ordinate
o} Heol ¥ Hydrograph & mass curve co-
ordinate >} =}-& R 7| &=, o]
%o k5hd WAMMl %Y Design flood
hydrograph 7} fE5d Zlol=h,  JTRK(9oN A
wikekel o] of RE FAYH =

) 28 EEMdA KR 60mm

i) APEE P—60)mm

iv).Qp= ZQXS5. 4519 =m?3/sec(unit)
V) P)=u.wk ¢ Parametereo] {k#}o] k2
4B {7 (min—unit)

-vi) Design flood hydrograph & Co-ordin—

ate &= %#E & Demensionless hydrograph
3 L R R e A A

JoERol M 2] ﬁt?klﬁ?%

km?
iii) (P_60) X (10 000) X 100>< 10,000
. ___ 3
000 =
km2
(P~60) X 15, 000 X 1ooo>< 10, 000

- —'~———=V 3
1,000 ™

' km?

W) (P 60)X20,000><1 000 x 10, 000
el _v.oms

Looo -~ 2™
v) 2Qn=V,/10,800= m3/sec (unit)
ZQ=V,/10,800= m?/sec (unit)
2Q=V3/10,800= m3/sec (unit)
vi) 10,000km? &} 7 $-
Qp=2Q,X5,9%=
P,=3hr x 10=30hr

15,000km?&} 7 %

Qr=2Q,5,3% = m3/sec

m3/sec (unit)

(unit)
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P,=3hrx 14=42hr
20,000km2e] 2 $
Q,=2Q;X4.06% m?¥/sec (unit)
P,=3hr X 15=45hr
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