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Tom t t: Bai bao trinh bay k t qu nghiénc uap d ng cac
ngth idpd ngcac ph ngphap xac nh thdng s

11, Pearson Ill, Log-Pearson 111 va Gumbel,

ng phén ph i Log-chu n, Gamma

phan ph i khac nhau nh ph ng phdp mé men, Kh nng hin th ¢ I n nh t(Maximum

Likelihood), ph ngphap th  tinhl ul

ngl thitk timts tr mtrén H ng c6 chuli

quantr'c #dai. T ph p,sosanhcack tqu tinhtoan & aramts anhgidm c tincy

ctacack tqu tinhtoant nsu tl thi tk .
T khéa: L thitk,

1. tvn

M t trong s c&c nhi m v c#a th#y v n
ngd nglaxac nhcac ctr ngthi tk th#y
v n phcv quy hoch qun ly tai nguyén
n cnhmm c ichphongl ,c p,thoatn c,
ph ¢ v cho cac nhu ¢ u dan d ng, cbng
nghi p, ndng nghi p, giao thdngva 6th, ... .
I nc#acéc bi ns dung trong thi tk nh
lul ngl ,mcn cl,lul ngdongchy
cn,... clachn wuliénquan n chiphi
va an toan cong trinh. Tr s t i u dung cho
thitk latr s cl ach nsaochos hai
hoa gi$a haim t il p nhau la chi phi va
an toan c#a cong trinh c mb o[1]. Tiéu
chu nthi tk c#acéaclo icéngtrinhth#ty ¢
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ng phan ph it nsu t,théngs phanph it nsu t.

xay d ng va capdngchomlin cd a
trén ¢ s% quy md, t m quan tr ng c#a céng
trinhvath i k&l pli.

I nc#tacac ctr ngthi tk th#yv n
ph thu cvaovicl achn ng cong phan
phitnsut ph ngphap xa&c nh cac théng
s c#a ngphanph it nsu tth ngké.

Viclachn ng cong phan ph i tn
sutlubnla taith olu nc#anhi ucu cH i
th otrongvangoain c[2lvamlin ¢ u
cbcac xuts dngmt ng cong phan
phitnsutnao 6. Hi ng Tai nguyén
n cHoaK& & ngh chn ng cong Log-
Pearson Il nh m tphénph ic b ntrong céc
nghiénc uv tnsu tl [1].  Nga, phan ph i
Krixky-Menkel va Pearson Il th ng cap
d ngtrong phanticht nsu tc#acac ctr ng
th#yv n. ivicacn cChauAu, NhtB n,
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ng cong Gumbel hay cs dng tinh
toancac ctrngm a-l I nnht " n cta,
cac ctr ngl thi tk théngth ng  ctinh
theo ng cong phén ph i xac su t Pearson
. Tuyvy chacomtki nngh nao nh
h ngcho vi ctinh todn cac ¢ tr ng thi t k
th#y v nvado O0cack tqu tinhtodncac c
tr ng thi t k c#a cac ¢ s% nghién ¢ u khac
nhauth ngthius thngnht mcdus
dngcung m tchulis liu uvao. Do 6,
vi ¢ anhgiak tqu tinhdongch yl thi tk
b ng cac ng cong phéan ph i x&c su t khac
nhau lacnthit, tvn cho vi ¢ nghién
cu nhh ng,1 ach ncac ng cong phén
ph i x&c su t, ph ng phép xac nh céc thong
s c#aphéan ph i.

2.M ts ng cong phan ph i xac su tva
ph ngphap xac nhthéngs phénph i.
Gi thitxlamt il ngng(unhién tuén
theo quy lu t phén ph i x&c su t p(x), ngh)a la
xacsu txu thi ntr s xn mtrong kho ng (x,

x+dx) la p(x)dx. Xac su t P(xg) sao chocactr s x
khébngv tquax, cxac nhtheocbngth c:

XQ
P(x) = | p(x)dx (1)
0

Xé&c su t PY(xg) sao cho tr s XVt qué X,
cxac nhnh sau:

1 _ _Xo
P'(Xo) =1~ [ p(x)dx
0

2.1. ng Log-chu n ll:

(2)
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- y=In(x)
- ng cong nay thichh pv itr s Cs
ctachuliygnbngO

2.2. ng Log-chu n 1lI:

_ 1 B (In(x—A)—M(l,y
P (x- A3, 2 EXP[ 252 J )

- y=In(x-A); Alam tthongs ¢ nd i
- ng cong nay thichh pv itr s Cs
c#tachulig nb ngIn(y-A).

2.3. ng Gamma Il
-1
1 X X
X) = — exp - — 4
0= (2] e %) @
2.4. ng Pearson I11

B-1
1 X—y X=y
X) = exp - 5
Qo G I
ng cong nay thich h pv i iukin:
0*Cs*2, [3];
ng cong nay trong mts tr ngh p
khong ¢6 nghi m hi nth ¢l nnh t (maximum
likelihood solution) [4].

2.5. ng Log-Pearson IlI:

AV _
p(X)=mr1ﬁ, (Inxa VJ exp[- Inxa yJ (6)

T ngt ng phéan ph i xac su t Pearson
I, ng cong Log-Pearson Il thich h p v i
i uki n0*Cs*2;

2.6. ng Gumbel:

p)= exp(- (x- )-exp(- (x-)) (7)
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- ng cong nay c6 2 thong s ;

- ng cong nay thichh pvitr s Cs
trong kho ng 1.14 [3].
2.7. Cac ph ng phdp xac nh théng s phéan
ph i:

(&) Ph  ng phap m6 ment:

Cac thongs phanph i(2-5)célienh v i

md men xung quanh g c t a va md men
trungtdmb cr:
% (8)
Mg = J'xrp(x)dx
(9)

M{ = [(x- M2 p(x)dx

—00

(b)Ph ngphapkh n nghi nth cl nnh t

Ph ngphdpnayd atrénc shk+thu tt i

u héa cac thongs phanph i , , saocho

ham s kh n ng hi nth ¢ LL (loga c#a tich
cac xac su t ho ¢ t,ng loga c#a ham m t

p(i,, , , ) tcctr:
n
LL=1In |‘| p(x,a,8,)) (10)
i=1
ho c:
n
LL=[]Inp(x;,@.5.) (11)
i=1
Cac thams , , cxac nhbngvic
tinh o ham riéng c#a ham LL theo I n | t
cacthébngs , , vanghi mcntimti im
cac théng s nay lam cac o ham riéng c#a
ham LL b ng 0.

(c)Ph ngphap th

Ph ng phdp ndy d a trén ¢ s% so sanh
ng phan phi tn sut th ¢ nghi m va

ng phén ph i ly thuy t1a phu h p nh ttrén
cuingm th t a

3. Ap d ng céc ng cong phan ph i xac
su tkhacnhau tinhl thi tk chom ts

tr m ol ul ngtrénséng a,séngH ng
31.Congth cxhc nh I nca ctrng
thi tk

Coéng th ¢ t,ng quat x&c nh | n c#a

cdic ctrngthitk b ng ph ng phap md
men c6 d ng:

Xp=Mi+ Ko JME )

Trong 06: - Xy = 1a
thi tk ;
-Ky=h s ph thucvaotnsut c
xac nh theo t-ng d ng phéan ph i khac nhau,
i v iphénph i3thams ,h s nayconph
thu c vao mé mentrungttmb c3(h s bt
i X ng);

- M}=momenquanhgcta becl

Inc#a ctrng

(gid tr trung binh);
2_ A A .
- M.: =mo mentrungtamb c 2 (ph ng sai).
- iviph ngphdp kh nnghinthc

I nnhttrs Xy c¢cx& nhtr cti pthéng
qua cac thams phanb .

3.2.Kho ngtinc yc acac ctr ngtinhtoan

C.l.=X7 £t.S¢

Trong 0:

C.l. = kho ngtin ¢ y c#a cac
toan

c tr ngtinh

t=Ch s Students ph thu cvaom cb o
m chotr c;

St = chu n sai c#a
iukinbo mT.

¢ tr ng tinh todn v i
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33. ahgiamc phuh pc acéac ng
cong phéan ph i:
Lam c phuh pgi$ak tqu tinh  ng

tnsut ly thuy t va ng tnsutthc
nghi m, ng tnsutthcnghimliph
thu ¢ vao cbng th cth c nghi mtinht nsu t.
Trong th ¢t tinhtodn c&c ctr ng th#y v n,
cdng th ¢ Weibull-Gumbel ho ¢ Chegodayev
th ng cl ach n.

34.S lius dng tinhtoan:

- Tr m th#y v n Hoa Binh, sbng a: | u
I ngl | nnh tth ik& quan tr'c 1904-1983 (

B ngl.Ktqu tinhl ul

nm 1983 la n m h Hoa Binh b"t
dong).

-Trmth#y vnS n Tay, séng H ng: | u
I ngl | nnhtth ik&quan tr'c 1902-1983.

ungn

3.5. Cack tqu tinhtoan

Ktqu tinhtodnl ul ngl thitk ng
vicictnsutlpli(s nm)s d ngphén
ph i Log- chu n 2 théng s (Log-N-IlI), log-
chu n 3théng s (Log-N-111); Gama 2 théng s
(Gama-Il); Pearson-111 (P-111) va log-Pearson
HI(L-P-111) cth hin%b nglva2.

ng thi tk (m%s)tr mth#y v n Hoa Binh

PR (Year) Log-N-II Log-N-IlI Gamma Il P-111 L-P-111' Gumbel
Method* M ML M ML M ML M ML G G ML G

2 9033 9033 8870 NS 9162 9213 8710 8987 8671 8804 8983 8971
5 11729 11729 11519 NS 11873 11685 11465 11594 11933 12076 11647 11362
10 13445 13445 13355 NS 13482 13137 13431 13271 14177 14371 13410 12946
50 17087 17087 17592 NS 16645 15968 17903 16791 19438 19496 17292 16431
100 18596 18596 19437 NS 17870 17075 19825 18223 21051 21205 18933 17904

B ng2. Ktqu tinhl ul ngthi tk (m¥s)tr mth#yv nS n Tay

PR (Year) Log-N-II Log-N-IlI Gamma Il P-I11 L-P-I11l Gumbel
Method* M ML M ML M ML M ML G G ML G

2 16082 16082 15594 NS 16269 16352 15239 NS 15161 15599 15933 15938
5 20276 20276 19538 NS 20461 20101 19385 NS 19768 19594 20076 19514
10 22887 22887 22533 NS 22914 22271 22628 NS 23201 23155 22818 21881
50 28309 28309 29803 NS 27680 26448 30500 NS 31955 31729 28855 27091
100 30516 30516 33203 NS 29509 28038 34029 NS 34673 34752 31406 29293

*Chu gi i:M- ky hi u tinh theo ph

ng phap md men; ML-ph

th ; NS-khong c6 nghi mkh n nghi nth cl nnh t.

4. &nh gia va Nh n xét cac k t qu tinh

toan:

(i)

qu tinhtoan 1 ul ng |

ng cong khac nhau va ph

nh cac thong s khac nhau co s
khong angk ;

ivicicmctnsutthp, cac k't
I nnht theo cac
ng phap Xac
khéc bi t

(i)

cac
hi m;

(iii)

ph

ng phap kh n ng hi

nth ¢l nnh t; G-ph

ng phap

ng phan ph i xéac su t Pearson IlI
va Log-Pearson Ill cho k tqu thiénl nsov i
ng cong khac %vungcot nsu tl pl i

ivichulis li uquantr'cdainh
% cac tr m th#y v n Hoa Binh va S n Tay,

ng phap

th co s

phu h pttvi
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ph ng phdp mdé men va ph ng phédp kh
nnghinth cl nnht

(iv) Cac ng cong Log-chu n I, Gamma
Ilva  ng Gumbel chok tqu g ngi ngnhau;

(v) Céc ng cong Log-chu n I1l, Pearson
Il va Log-Pearson Il cho k t qu tinh toan
t ng ng;

(vi) Cac k t qu tinh theo ph  ng phéap kh
nnghinth cnhtlaph ngphédpcoc shly
thuy t ch t ch. nht, cd k t qu thién nh/ so
v i c&c ph ng phdp xac nh thong s khéc
c#a cac d ng phan ph ixacsu t.

(vii) Nh  atrinh bay % ph nlythuy t, vi ¢
Il achn ng cong khéac nhau phén ph i xac
sutnaotr ctién ctinhh s bt ix ng
Csc#a chuli ss li u quan tr'c, sau ¢ xét cac
tr ngh psau:

-Nu0*Cg*2 ng cong Pearson Il
ho ¢ Log-Pearson Il c6 th clachn
tinhcac ctr ngthi tk ;

-NuCsgnbng 113 chn
ph i Gumbel;

ng phan

-NuCsc#achuliInx) gnbng0chn
ng Log-chu n 1l.

K tlu n, ki nngh:

T-ktqu nghiénc ucoth ratram ts
k tlu nvaki nngh sau:

a. iv icaccoéngtrinhcoquy mdl n,céd
tr s Cs>0, ngh s dng ng phan ph i
Pearson Il ho c log-Pearson Il b o man

toan cho cong trinh;

b.Néns d ngm ts d ngphanph icung
nhau sosanhva anhgid tincy;

c. iV ichuliquantrcng"n, cac thong
s phan phicn ¢ xac nh theo ph ng
phap kh nnghinth cl nnhthocph ng
phédp th.
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Assessing the Results of Designed Flood Estimation
by Using Different Types of Frequency Distributions
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Abstract: The article presents the results of applying Log-normal, Gamma Il, Pearson Ill, Log-
Pearson Il and Gumbel Distributions, and the methods to estimate parameter of the distribution such
as Moments method, Maximum Likelihood and Graphical method for estimating the designed flood
for long-term observed data series of some stations on the H ng river. Analysing the results of
computation, the paper aims to assess the liability of computed results.

Keywords: Frequency distribution, parameters of distribution, designed flood.



