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.:II " d I "" a I'" !' I dtt '" ..... II" d", .. I 5 "m1-l Vi1J11mL\ll>mLl>:mL1JU~L1J1-IIJ1ml11-1'lJil~lJ'1J1rn1-l1Y11Y1 LI1l~1nm1"~Lfl11:l'I LLl>:~1nYl111l~1~m~ 

n1-lLYilJ~ 3% LLl>: 2.4% mlJ,h~1J 

ABSTRACT 

HEC-4 is the computer program which used for monthly runoff generation. The 
generated runoff data will be used to extend the record to the desired period, which is very 
useful for the studied area which has too short record. This program use the statistical 

principle - i.e. simple correlation coefficient, normal deviates and random to generate the 

data 

For the case study at Chi river, the monthly runoff was generated at Ban Thasabeang 
station by using 5 stations. The results indicated that the difference between the mean and 

standard deviation of the observed runoff and generated runoff were 3% and 2.4% 
respectively 
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mcii~ 1 - jj-nil~fln11ii"fimJ'l1J1L11J1ri1~!J11LLa::1l1L ~il1iilil~~lIiillnanlJlJ'lL1L11~111n11~mn 
1"1i1J1~" 

mcii~ 2 - jj-nillJfln11ii"fint.l'l1J1L11J1r11~V11LLa.1l1L~t1!iilil~ha1J1~111n11~m:l1LL.Jil~"lnfl~ln 
A .I" 1J1L1L11'Y1flmnIJ1n 

mcii~ 3 - jj-n!l~fln11ii"fint.l'l1J1L11J1r11~iuil~1"a1J1~~mj1~" 
mcii~ 4 - 'Wjj-nillJfln11ii"fint.l'l1J1L11J1r111"a1J1~~mI1LL.Jjj-nillJfln11ii"fint.l11J1L11J1r11h1i1 • • 

1"1i1J11naL~v~ 

l ..1X A Ad ~ ~ 3 '''' Q do~ .oS .<:t" !'I ... d 
"'YIWiI."lJilil1i1J1VLIl'l'i1.mLII 'YI 3 L rl1U" 'YI~"L 'l'i11.111J1"L 11IJmrn WlJ1n !1illJ"lJil~flil~ L "1i1"1'Y1 

.d ''''' vdl.l d !:A::' f'IIl ",..I ... YJ"'dV 1.1"" !',d 
fln"nLL~IJn111J"'YIn"lJillJm'l'iV~1.V.L1fl111"!1ilm.lm1 10 1J "mLII'YI~il~n11~. L!11J1'll'~'lIillJfl 11J1rn"1'Y11'Y1 • • 
V11 LLfl.~hL ~iliiil~" ~. il1iimLlJlJ~lflil~t.I1.1J1L11,hHJJt.l1.H'YIiff1L ~~ (empirical coefficient) L Yiil"1Lt.I.Jil 

"lJV1V-nillJflt.l'l1J1rnJ1r11mlJ,h~m1IJV11~.ril~n11 LLlJlJ'i1flil~~.il1iivlIiinllii~L-n1,hv 1!1vjj'iiin11'Y11~ • 
llii~ lIlnv'iiin11 tiH1" n11 ii~LI111.1I-n!l ~fl ~ Lti" ih~lJ.Jil Lrtil~ (sequential generation of synthetic 

records) -;nn-nillJflt.l'l1J1L11 J 1r11l1 iil H"~jjn11L~lJii" fin-nillJfll ",Jh~1. V.L 1fl1iu -nillJflt.l11J1rn J 1r11l1 i il H" • •• 
dr, ... '" ~~ "".... A .. AA A ........... d" .... .oS::: I ... I ... 

'YI L!1 ~ln n1111~LI111.lI" ~.lJflnl!frn: LLfl.'l'i111IJL~il1'Y11~lffi~L lIlJil"nwnlJ'lIil~iI'YILnlJlJ" 'YIn" "LL~ il1~'iI.lJm"lJ il 

~fl~\l'~lIiil~11J1nn11-nil~iI~ L~lJii"fin LGl 1!1vt.ln~LLa1,h~L 1i11'l1il~-nil~iI1il i'l "n11'i L1111.11 ~.L ti",Ji1~11V 
L~il1-l{2] 

2. 11.l'mmlJ HEC-4 

Hydrologic Engineering Center lIiil HEC LGlYiflJmLLlJlJ~li1il~'Y11~1.1J1J'YI1'1'iV1mLLlI~~J1 
d: « '1 ...... .-0 !" 

1Ii11Vilcl1~Gl1Vn"'ll'.Jll11J11mL,j~ililmil" 3 111'l1111iin LGlLUl t.I11J1rn"lyh 1"~1J"1, 'J!ilfl111mil1"1 LLfl. 

n11 ~lLil" n11 1h~ L~lJ J1 (reservoir operation) ~~ ii~ 3 111"lJ1l1iin ,f HEC LGl YiilJm 1t.11LLmIJ 

!1illJ~1L~il{1J1·Jhvl"n11'iLm1.1I'1!1vjj1t.11LLmlJii~LL.J HEC-1 ~"ii~ HEC-6 [3] 

1t.11LLmIJ HEC-4 Monthly Streamflow Simulation [4] Lti"1t.11LLmlJlIrt~'lIil~ HEC Yh-nlliin 
'.1 • 

n11'Y11.Jlliim "n11 'i L1111.1I '101 Vll11J1111iLI111:lIrr~ LL 1J1J~lffi1" 1!1" 1 L ~ V~llll1"L ~ V111 i iljjllil1V ') 11ll1" 111J 

n"h~"~~IJJ1L~V1n" hmcii~jjlJ1nn11 1 11ll1"1!1J1r111t.11LLmlJ~.ii~Lm1"1I-nil~iI~"lJ101111vLt.llI'lil'W 
ItJ d ..t...... d ... 

lllJ\j1n1 "lJil~llll1" 1 01" 1'1'lfi1ii~~"11L1111J" 'I'i" ll" "lJil~rr~-nillJiI"lr111 "L ~il" 'YIri1ii~~~11L1111 "'lIrn:U""lJ il~llll1" 

g" LLfl.m1IJHJJYi"i'Y11~lliiii1.lI'i1~1l1l1"101J1r11Yhi"iLI111.1I "iln~ln~"LLa1t.1'i1J1L11J1r11~ii.JLm1.1I 
il1~ L~-;nnn11ri111"!1iinl!frn:'Y11~llii~ (statistic charateristics) LilVm~ 

1t.11LLmIJ HEC-4 ~.1i1"1rnll1~1LIl~V m1IJL~V~LlJWlJ1ml1"LLiI. skew coefficient "lJil~~l 
~iln"lJil~t.I'i1J1L11 J1r111 "LL.JiI"L~!l"LLiI. LL.JiI"llll1" 1!1J1r11 1!1V~. L YiIJ,ht.l11J1L11 J1r11L -n1Lt.l5n 1 % "lJil~~l 
t.I11J1rnJ1r11LIl~V LYiilll!l~n"LIJ11\'~1~iln~!1i1lJllIJn11Yhiij~~,f 

Xi,m IOg(Qi,m + qi) (1) 
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L Xi,mIN (2) 
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Si 

N _ 

L (Xi,m - Xil(N-1) 
m=l 

g; 
N - 3 3 

NL (Xi,m - Xi) 1[(N-1)(N-2)Si ) 
m=l 

= ~1~Bn'JJB~1171J1(\1ll'1l'i111m~,m~111J,h1J1mrilJ 
11'i1J1()1J1l'i111m~B" 
11'i1J1()1J1l'i1~1J1m riJJL ~BilB~n" 'UJ 1 ~~1~BntivtIUJ 
~1LQ§V'JJB~~1~Bn'JJB~11'i1J1()1J1l'i111m~B"~111J~11J1mrilJ 
-;j1"1"lhB~-nB~~ 
, d 
mL1JV~L1JlIIJ1mj1" 

skew coefficient 

L~B"~ i 

U~ m 

(3) 

(4) 

1171J1()1J11'h~1J1nLrilJd''iI:~1JBBnIl1Vl\a~ ~1~1~~LL~:~~~~'JJB~1171J1()1J1l'i1'i1:~nti1"1()1l1nL~il" 
• • • 

Ll~1'1nHlnii1~"1l'i1 1l1,'mii1~"11'h l~jj-nillJ~ ~"'" 11n1l\7il'JJ1~l\1V 111 1111 LLmlJ'iI:ff111'i1l\111111ii1~"1 , . -.--~ 

I dd\.l .... d d ...I ...I.J. 1 .4 .4, "'.... .o:II .... !' I dV ''L! .. :: 1 ' 
1'111'11J'JJil~~m11J"1'1n1'1V111'1~~L'Yiil1'1'i1:L'YilJm11J"1L"l!mmLlln1JlIm"1~"11'111'1'JJa~~ UJlIIJ\l1()1"" ~vm 

.J d . I......f AA .,."" !' I ...I.,. '" .... ",.J I 

LQ~V m1IJL1J~~L1JlIIJ1mj1"":~nlJ1lli111J"'Yi"j1"l'11~1I(l9l'JJil~lm1"1~"1l'111'11J'JJil~~m11J"1'1n1'1V11n11 

m1IJL~~~L1JlIIJ1mj1"l1nii (normal standard deviates) 'JJB~LLil~:11'i1J1()1J1l'i1'i1:ti1"1()11~vH 
m1111:1J1()1'i11nm1m:'il1V Pearson lYPe III [5) ~~lIIJm,ilil111d' 

Ki.m 

l~v~ 

(Xi,m - Xi)/Si 

Qj(g;ti,m 12 + 1)1/3 - 1) + g; 
g; 6 

ti,m Pearson lYPe III standard deviate ff1l\11JL~il"~ i U~ m 
a lA ~ I tII.J. fIId 

Xi,m lJ'1J1()1"11'11'JJil~L~il"1'1 1 111'1 m 

Xi 

Si 

g; 

Kj,m 

.IA !' I.J .4..1 • 
lJ'1J1()1"11'11LQ~V'JJil~L~il"1'1 I 

d 
m1IJL1JV~L1JlIIJ1mj1" 

skew coefficient 

ized standard variate) LLa1ID.J111:iil'Iim11JID.J~"{-l11J (simple correlation coefficient) 
I, d ", !' I :; ..... A ..I..... ... .......d. "':; ... 

"1()11:l\11~~'JJil~lIm"1~"1l'111'1~l\IJ~ 1I1l\11JL~il"1'1mW1Lm1:l\n1JL~il"nm\l\"1"" ~~lIIJm1 

(5) 

(6) 
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N N N 
Ri = {1 - [1 -(L Xi,mXi_t,m)2 I (L X\mL ;i-J,m»)(N-1)(N-2)}112 (7) 

m=l m=l m=l 

(8) 

... ... ... ..I ~ 

,yill;lfltJi~1mlt1111l'i uJ~\l,nr'lJ1l~ffcn"1~lt1111l'irha~Yl-;]1'm1-;]:~ntJ':~1m~11.lV HffiJtJ1dll'iD'm1~ 

a~~1.I;71~LLfl:~1L~V~LlJ1.ItJnii (normal deviates) 'I'li'1l~nlJlJ1nL~~~1m1tjlJ (random) L,yl1tJL~1l 
d •• 

'1J~~fm~il~'I'lfl1~ (error) l'illD'lJ1VUJ'l~ 1.I1ln-;]1n"1.IffiJtJ,:iil'ID'fl11~ffiJ~1.I;71~ (correlation coeffi-. . .. 
cient) ':1\"h~tJi~1mlt1yhl1~1\~~-;]:~nm1-;]fflllJL'I'l1lfl11IJtl,lfl1 (consistency) 'lJlI~,yill;lfl 

m, ffi'1~ ~1 a~L'l11:lI 'lJ1l~ tJi~1m ,1'1111 '1V L~1l1.l HEC-4 H Lag-one Markov process l~v 
... :' I I d .... .-d.4 ........... :' I ..:" 1" , 

tJ1~1m 1.I1l'i1'lJ1l~ LLYlfl: ffcn1.l~: ~nff~Lm1:1\ l'ifl: L~1l1.l m:lJ11.1m'ff~Lfl11:1\'lJlll;lIl1.l1l'i1-;]: L 1~~1V m, 'lrfl1 
d...... ... 

L Ufl V'lJll~tJi~ 1m It 1l1111V L~1l1.l 'lJ1l~l'Inffil1" 1~lt 111111.lL~il1.ILl1nlLll: 2 11 LL 1 n'lJil~ m1 a~ Lfl11:lI -nll~lllt 1111,,: , . 
nn flYllllln tJ'i~1m ,1' 1111 ~'l~ 1I1nm, a~Lfl11:lI -;]: ti11.11m~ <;nnm~ ffiJ~1.IU nYl nilV (regression relation-• 

• .oS ..10 ....... oJ .d.d~ ...I .d d .... ..1 AA~ ,...I. 
ship) 'lJil~ LYlil1.ll'i mll~'I'l-;]11m 1l'iffcn1.l1l1.ll'i~1\~~ , m~L lJ V~ LlJ1.I"1nL Yl1l1.ll'i LL fl1l'i ffcn1.l1l1.ll'i~1\~YlLLfl:ff11.1l'i!jlJ 

.' '. 1.1 d.), """' d (') d. "_X 1.1 "tJ"iJ 1.1" Yl~ffYlff11.1f11H1.ILL '1'1 UJff1~11nllUlJ1V L~ fI1LlJV~LlJ1.I deVIates l'ifl11.11m L~1.I-;]:~nLL fl~ L L 1.1 '~1m 
• • d 

lt1111 ti11.1~1l'11~ffiiiiqJ1~ ') U1.I ":ti11.11mm~·jhmIl1l'i~~ri11\1.IYl 

• 
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1«l1ii1~J1Yi1u1~1,,~ 'i1m~i]~~m1ii"~n 13 i] 4f~LLiii] 'YUI.2518-2530 

1«l1ii1~J1Yi1u1~mln -;j1"1~i]~m1ii~~n 23 i] 4f~LLiii] 'Ytll.2508-2530 

1«l1ii1~J1Yi1u1~11~fl~1 -41~1"i]~~m1ii~~n 11 i]4f~LLiii] Vi.II.2520-2530 

1«l1ii1~J1Yi1U1~Yi1LLII1H ~1~1~i]~~m1ii"~n 9 i] 4f~LLiii] Vi.II.2522-2530 

lJ1L11\L~li1m1iin~18~ln~nlJlJ1L11\L~4f~'II~1«l1ii1tlJ1Yi1u1~Yi1LLII1H 1~[Jil8~m1'iLm1::lIm11J 
do :' . 'lA x ... :: ... ... !,' ,,,, , ~ d 
tl'll8~~1lJ1 (flood frequency analysIS) ~lJ1L11\L~ ~~~'i~Lil8m81ffm~1~~1111lJ1~111LLII1.J~LiJ"ffm~ 

~ ~ 

l'Ilfn 1~m11-nll1LLmlJ HEC-4 1J1iill'll[J1[J,y8Iiil1111J11\L"1Yi11~[Jli1n11ii8'11[J1[J,y8Iiil~~LLiii] Vi.II. 2505 
.. f"I ..... "' .... !'.J "':: 1 "~I ... I ~ .... ...'" .J '" 
tl~lJ Vi.II. 2535 ff11'11lJI«l1~1~~111Ll'Iil8""": 'lfLlJ"fftl1"'1IJL"n1'ff~Lm1:1'I'1181J.iI en11~11 1 LLff~~'118 

liil~1-n~n11«~Lm1:lI,y8IiilJ1Yi1enlJ,l1LLlJlJ (format) '118~ l111LLmlJ HEC-4 ,11~ 2 LrJ~m1vlLLff~~ 
'" 'II " d .... d 

m1lJ«1JYi'"i'llil~11'i1J11\L"1Yi1'118~ffm"1~"1Yi1u1~Yi1LLII1H 1:l'I':hru'i1J11\L"1Yi1111~,,'i~nlJll'i1J11\L"1Yi111 

1 v ~ , 1 d . fA !' I.J d .... X 
~,l1nm1ff~Lm1:1'I ~[JlJlJ11J1tl1~1111Ll1i1[JLLiI:m1lJLlJ~LlJ~1m.i1~~~~ 

" !'Id .... 
'118~iI~1111111~"1~ 

'" !",J,... .-
'118~iI"111111ff~Lm1::1'I 

, .. 
mLIliI[J 

(illJ .lJ . fi"1~) 

216.68 

210.23 

.. 
fl11lJLlJ[J~L~1i11.i1~ 

(illJ.lJ . fi~1fi) 

245.88 

251.81 
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,yillJilm-Nlwmff~Lm1:li',yillJilJ1l'h"1IJ7tlLl\J\J'IIil~11hLLmlJ HEC--4 • •• 
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