BAI BAO KHOA HQC

PHAN TiCH TAN SUAT MUA CU'C HAN CHO TINH GIA LAI
DUA TREN CACH TIEP CAN VUNG

Nguyén Chi Céng'

Tém tit: Hién nay & Viét Nam, viéc phan tich tan sudt mwa phuc vu thiét ké cong trinh thiy dang
s dung cdch tié'p can dia phwong. Cach tié}) cdn nay dua trén 6 liéu thuc do han ché ciia mét tram
va sw dung suy ludn tan sudt dé wée tinh cac gia tri mua cyc han wng voi thoi gian lap lai rat lém
(tir 100 d@én 1000 nam). Tuy nhién, bai bdo ndy gidi thiéu cdch tiép can khdc, trong dé sir dung cach
tiép cdn ving va phuong phdp suy ludn Bayesian dé lam 16n kich thude mau dir liéu thong ké va
uoc tinh dwoc do tin cdy cua suy lugn. Co so dir liéu sw dung la tai liéu mwa ngay cua 26 tram do
muea trén dia ban tinh Gia Lai va lan cdn. Cdc thoi doan mua tinh todn thirong ding trong thiét ké
céng trinh thuy la 1, 3, 5 va 7 ngay 16n nhdt dwoc xdc dinh. Cac buéc thice hién bao gom: kiém tra
tinh dong nhdt ciia dir liéu, phdan ving dong nhdt, lwa chon ham phdn phéi xdc sudt phit hop va

phdn tich tan sudt ving.

Tir khoa: cach tiép can vung, suy luan Bayesian, d9 tin cdy, cuc han, tinh Gia Lai.

1. PAT VAN PE

Trong tinh toan thuy van, cac ky su thuong
dya vao dit liéu han ché cia mét tram do mua
dé phan tich tan suit va udc tinh mua thiét ké
(cach tiép can dia phuong). Tuy nhién, thoi
gian ldp lai Gtmg voi tan suat thiét ké thuong l1a
rat 16n (tir 100 dén 1000 nim) nén viéc wdc
tinh mua thiét ké 1a khong chic chan. Pé khac
phuc han ché nay, cic nghién ctru trén thé gidi
da ap dung cach tiép can ving trong phan tich
tan suit dé lam 16n kich thude mau dir liéu va
giam sy khong chic chin cia suy ludn
(Hosking et al 1997; Ngogondo et al 2011;
Nguyen Chi Cong et al 2014). Néu mot ving
duoc xem la déng nhat thi c6 thé nhom dir lidu
cua céc tram do trong vung, thong qua do6 kich
thude mau dir liéu ving s& 16n hon rat nhidu va
sau khi phan tich tin suit viing s& phan phéi lai
cho cac tram do thong qua chi s6 mua ving.
Cach tiép can ving st dung thudt toan
Bayesian Markov chain Monte Carlo (MCMC)
dé udc tinh do tin cdy va cho phép thém cac

! Khoa Xay dung Thuy loi - Thuy dién, Truong Pai hoc
Bdch Khoa — Pai hoc Da Nang.

thong tin nham giam sy khong chic chin cia
gia tri udc tinh tAn suAt (Gaume et al 2010;
Nguyen Chi Cong et al 2014).

Khu vyc Tay Nguyén noéi chung va tinh Gia
Lai noi riéng c6 ché do mua kha phirc tap. Cu
thé 1a phan dién tich phia TAy Truong Son chiu
tac dong cua gi6 Tay Nam hoat dong manh vao
thang 5 dén thang 10. Nguoc lai, phan dién tich
phia Bong Truong lai chiu tac dong cua giod
DPong Bic hodc ap thip nhiét déi tir bién vao
gdy mua 16n vao thang 9 dén thang 12. Véi diac
thi nay, khi 4p dung cach tiép c4n mua ving
cho tinh Gia Lai s& xuét hién cac vin d& dit ra
1a (i) dir liéu tat ca cac tram do trong ving co
d6ng nhat hay khong, (ii) Néu khong dong nhat
thi viéc phan chia ving s& nhu thé nao, (iii)
phan phdi xac suat nao 1a phu hop nhat cho cac
vung va cho cac thoi doan mua tinh toan 1a 1; 2;
3; 5 va 7 ngay 16n nhit.

2. GIOI THIEU VUNG NGHIEN CUU
VA DU LIEU

2.1. Giéi thiéu vung nghién ciru

Tinh Gia Lai thudc khu vuc Tay Nguyén voi
téng dién tich trén 15.536 km®. Dia hinh ving
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nghién ctru da phan 14 nai cao va bi chia cat boi
dai Truong Son, phia Bic giap véi tinh Kon
Tum va Quéng Ngai; phia Nam giap vdi tinh
bak Lak va Phu Yén; phia Tay giap voi
Campuchia va phia Bong gidp véi tinh Binh
Pinh. Khi hau ctia vung nghién ctu c6 dic
trung cuia khi hdu Tay va bong Truong Son. Do
d6, hinh thai gdy mua I6n trong vung Dong
Truong Son thuong do anh huong cua hoat
dong gio mua Pong Béc va ap thip nhiét doi tir
bién Pong (tir thang 10 dén thang 12). Dbi véi
vung Tay Truong Son, mua 16n thuong do hoat
dong manh cua gi6 TAy Nam (tir thang 5 dén
thang 9). Cac hoat dong khi hau nay két hop véi
dia hinh nti cao tao sudn don gié nén thuong
tao ra lwong mua rat 16n trong ving.
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2.2. Dir liéu

Trong cach tiép can ving, dé lam 1én kich
thude mau dit liéu ving bang cach nhom dir liu
ctia cac tram do mua trong ving nhung véi didu
kién ving d6 phai dong nhét vé dir liéu. Do d6
nghién cuu nay st dung 14 tram do mua thudc
tinh Gia Lai va 12 tram do mua thudc cac tinh
lan can. Trong d6 tram c6 sb nam quan sat dai
nhat 13 tram Pleiku voi 59 nidm (tr 1956 dén
2014) va tram c6 sd nam quan sat ngan nhat 13
tram IaLy va IaHrung v&i 15 nam (tir 2000 dén
2014). Mat do cac tram do phan b6 khong dong
déu vé khong gian. Cha yéu tap trung ¢ nhiing
noi cé dia hinh thuén lgi. Vung nui cao hiém tr&
hoic tiép giap vdi Campuchia khong c6 tram do
(hinh 1 bén trai va bang 1).

A

Khoéng dat

Sang loc dir li¢u,

Kiém tra ddng nhat Phan ving

Chon dang phan phéi

v

Phén tich tin suit ving

Hinh 1. Mang ludi tram do mwa (hinh trai) va quy trinh thyc hién (hinh phdi)
Bang 1. Théng tin s6 nim va thoi gian do mwa ciia 26 tram

TT Tram Nam Thoi gian TT Tram Nam Thoi gian
1 Sa Thay 27 1988-2014 14 Vinh Son 20 1995-2014
2 Kon Tum 39 1976-2014 15 Vinh Kim 32 1983-2014
3 la Ly 15 2000-2014 16 Binh Quang 17 1998-2014
4 Ia Hrung 15 2000-2014 17 Kbang 26 1989-2014
5 Bién H6 22 1993-2014 18 An Khé 38 1977-2014
6 bak Doa 35 1980-2014 19 Binh Tuong 38 1977-2014
7 Thon 4 22 1993-2014 20 Cu Mong 38 1977-2014
8 Pleiku 59 1956-2014 21 Van Canh 24 1991-2014
9 Pomore 37 1978-2014 22 Ayun Ha 16 1999-2014
10 Chu Sé 21 1994-2014 23 Krong Pa 35 1980-2014
11 Chu Prong 37 1978-2014 24 Cung Son 36 1979-2014
12 Ayun Ha 16 1999-2014 25 Budén HO 33 1982-2014
13 Ba To 38 1977-2014 26 Krong Buk 37 1977-2013
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3. PHUONG PHAP

Gia st c6 mot mau dit lieu mua ving D, véi
slasb lugng cac tram do mua va n; la s6 nim
quan sat cua tram do thir ith. Khi d6, mot phén
ttr trong mau dit liéu D 1a Xjjvoii=1,.,svaj=
1,....,n.. Quy trinh thyc hién nghién clru nay co
thé tom lugc theo so d6 hinh 1 bén phai.

3.1. Sang lgc dir liéu

Nghién ctru nay sir dung phuong phap kiém
tra dugc dé xuit boi Hosking va Wallis (1997).
Phuong phap nay kiém tra dir liéu do ciia mot
tram nao d6 co quy ludt phan phdi khac véi quy
luat phan phdi cia nhimng tram con lai trong
vung nghién ctru. Viéc sang loc nay thong qua
danh gia tinh khong phu hop D; dua trén L-
moment cua tung tram do (Hosking va Wallis,
1997). Néu dit liéu ctia mot tram bj 131, thi D; >
3. Gia tri phan tan Dj cho mot tram phu thudc
vao chinh dir liéu cua tram d6 va dugc Hosking
va Wallis (1997) dé xuit theo cong thirc sau:

D; =%N[uf—_JT5'1[uf—ﬁJ (1)

Trong d6 u; = [£7, 9, %91 1a vector chira
cac gia tri 1, 13, and 14 tuong Umg véi gia tri
trung binh cta hé sd bién d6i (L-CV), hé sb
thién 1éch L-skewness (L-CA) va hé s6 nhon L-
Kurtosis cta tram thir i trong ving, sé6 mi T
biéu thi chuyén vi cua vector hoac ma tran, U 1a
trung binh trong s cua ti sé L-moment va S

duoc xac dinh theo hai cong thitc dudi day:
N

5= zl:uz- — @, — D7 ()
=1

3.2. Kiém tra dong nhit

Theo Hosking va Wallis (1997) lugng mua
trong ving s& duoc md phong (Ngm= 500 lan
1ap) v6i cac mau lay tir 4 tham sb ctia phan phdi
Kappa (Hosking va Wallis, 1997, pp. 202-204),
4 tham s6 cta phan phéi Kappa dic trung cho
cac gia tri trung binh L-moment: LR, % 3R and
1:4R. Trong mdi 1an mé phoéng V, V, va Vi s€
duoc tinh toan. V&i py, pyvs va pys la giad tri
trung binh, Gy, oys, va oys 1a dd 1éch chuén ung
v6i N 1an mo phong cta V, V; and Vi. Cac gia
tri thong ké nay dwoc udc tinh theo ba chi s6
d6ng nhét sau:

=ﬂf'—.ﬂv]

H,
ay
_ sz - pygd
M= 3)
H, = (Vs — pyad
O

Hosking va Wallis (1997) dua ra cac diéu
kién dé mot ving co thé xem: “chap nhan dong
nhat” néu Hy,3< 1, “c6 thé dong nhat” néu 1 <
H1’2,3 <2,va‘“ khéng déng nhét” néu H1,2,3 > 2.
Khi dir liéu vung ¢6 H; 3> 2 thi cAn tién hanh
phan chia ving. Néu mét trong ba gia tri cua
H>2 thi ving duoc xem la khong dong nhét.

3.3. Phin viing ddng nhit

Theo Hosking va Wallis 1997, ving dong
nhit 1a ving ma trong d6 cac tram quan tric
khac nhau c6 cung ty 1& phan bd xac suit. S6
luong ving dong nhat va s lugng tram trong
mdi ving budc dau duoc xac dinh thong qua
phuong phap K-means. K-means la phuong
phap tu dong phan nhom dir liéu trong thong ké
va dugc ap dung rong rii trong nhiéu linh vuec.
Trong thuy van, phuong phap nay duogc
Satyanarayana va Srinivas gioi thiéu vao nam
2008. Dir liéu cua moi tram do dugc xem nhu
mot vector. Dé loai bo cac tac dong gy ra boi
su khac biét gitta phuong sai va trung binh cta
cac chudi sd liéu khi so sanh véi nhau, do d6
cac vector duogc diéu chinh lai ty 1¢ theo cong
thtre sau.

}?E-j=“—_x'f)for15j5n @)
aj

Trong do y;; 1a gia tri diéu chinh ty 1& cia Xijs
oj 1a do léch chuan tht j, va X7 1a gia trj trung
binh tht j. Thong qua mot thu tuc 1ap, thudt toan
K-means dich chuyén cac vector tir nhom nay
sang nhom khac dé 1am nho ham muc tiéu F, va
F duoc xac dinh nhu sau:

K n ng
F = 2‘ Z 2‘ d*(yE —yF) (5)
k=1 j=1’ i=1

Trong d6 s6 nhém K dugce gia dinh ngay ban
dau, ny 12 sd céc vector trong mét nhom k, d 1a
khoang cach ctia mdi vector dén trung tm cua
nhom, Yijk la gia tri diéu chinh ty 1€ cua thudc
tinh trong vector i, yjk la gia tri trung binh thu j
cho nhém k va dugc tinh bang:
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pk = 2=l (6)

3.4. Chon phan phdi xac suit

Trong phan tich tin suat (PTTS) ving, ham
phan phéi X4c suit (F) duogc chon dua trén ty 1€
L-moment va gia tri zPs (goodness-of-fit). Voi
mdi dang phan phdi, ZP* duoc tinh toan nhu

sau:

tR _ TDist
_ 4 Ty (7

o
4
Trong d6t} la gid tri trung binh L-kurtosis

7 Dist

tinh tir dir liéu ving, T2 14 gi4 tri L-kurtosis 1y
thuyét tinh tir mé phong cho mét dang phan phdi,
va o4 la gia tri 4o 1éch chuan cua L-kurtosis
nhan dugc tr mo phong dir li¢u. Theo Hosking
va Wallis (1997) d¢ xuat gia tri chap nhéan 1a
|ZP*| < 1.64 va phéan phdi nao co gia tri [Z°™
théa man diéu kién nay s€ dugc lya chon
(Hosking va Wallis, 1997, pp. 80-83).

3.5. Phan tich tin suit mwa ving

Trong phan tich tan suat mua ving, dir liéu
ving dugc tinh bang ty 18 dir liéu thuc do cua
mdi tram chia cho chi s mua cua tram do.

n,
. o X
X =;E ®)

Trong d6 p; 1a chi s6 mua ving duoc dé xuat
bai Hosking va Wallis (1997). Chi s6 mua viing
duoc xac dinh nhu sau:

n,
1

Ha =n_jz}{z_: (9)

i=1

Thong qua thuat toan Bayesian MCMC hién
dang dugc st dung kha rong rai cho cac ing
dung thiy van (Gaume et al 2010; Nguyen Chi
Cong et al 2014) dé udc tinh lwong mua ving
Z(F) Ung voi cac tan suat dya trén mot quy luat
phan bd F da lya chon. Két qua udc tinh lugng
mua cia vung sé& dugc phan phdi lai cho cac
tram thong qua chi s6 mua ving p;. Khi d6 gia
tri wdc tinh lugng mua ung véi cac tan suét tai
cac tram duoc xac dinh nhu sau:

X(F) = u; 2(F) (10)
Thong qua d6, kich thuéc mau dir liéu tai cac

tram do dugc lam 16n 1én rat nhidu va bang tong
kich thuéc mau dit liéu cta cac tram do trong
ving. Diéu nay da lam ting do tin cdy cac gia tri
suy luan, dic biét trong ving ngoai suy (phan
dudi cua dudng cong tan suat). Quy trinh thyc
hién cua nghién ctru nay dugc trinh bay trong
hinh 1 bén phai.

4. KET QUA VA BAN LUAN

Tir dit liéu mua ngay cua 26 tram, tién hanh
xdy dung cac t0 hop mau dit liéu (D1, D3, D5
va D7) tuong ung voi cac thoi doan mua tinh
toan (1, 3, 5 va 7 ngay 16n nhat) cho mdi tram.
Cho phan nhom K = 1, 2 va 3 nhom vung va
tién hanh kiém tra dong nhat dir lidu cua ting
ving. Két qua cho thay khi K= 1 va 2 thi dir liéu
ving khong thoa man diéu kién dong nhét (H, >
2). Khi K=3 c6 nghia la phan chia 3 vung, véi
s6 lugng tram do mua mdi ving nhu sau: ving I
co 12 tram, vung II c6 9 tram va vung III c6 5
tram (hinh 2). Két qua kiém tra dong nhat va
sang loc dir li¢u cua 3 vung tng véi cac md hinh
mua bét loi duoc thé hién trong bang 2. Két qua
bang 2 cho thay dit liéu mua cic mo hinh cta 3
ving déu thoa mén diéu kién déng nhat H, < 2
va gia tri phan tan cia mdi tram D; < 3.
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Hinh 2. Két qud phén ving dong nhat
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Bang 2. Két qua sang loc va kiém tra dong nhat dir li¢u viing

Thoi doan
mua

Dir licu
vung

Tén tram va gia tri phan tan (D;) mdi tram

Gia tri H,

H,

H,

H;

1 ngay

DI-I

Sa Thay (0.27), Kun Tum (0.74), Ia Ly (2.96), Ia
Hrung (0.11), Bién Ho (0.46), Dik Poa (0.87),
Thon 4 (1.69), Pleiku (0.59), Pomore (0.32), Chu
Sé (0.37), Chu Prong (2.77), Ayun Ha (0.80)

0.34

0.76

0.77

DI-[1

Ba To (0.97), Vinh Son (1.02), Vinh Kim (0.44),
Binh Quang (0.59), Kbang (1.05), An Khé (0.23),
Binh Tuong (1.20), Cu Mong (1.46), Van Canh
(2.00)

-1.85

0.50

0.72

DI-111

Ayun Pa (0.23), Krong Pa (1.32), Cung Son
(1.30), Buén Ho (1.25), Krong Buk (0.87)

1.56

-0.42

-0.90

3 ngay

D3-1

Sa Thay (0.73), Kun Tum (0.14), Ia Ly (2.53), Ia
Hrung (2.75), Bién Ho (0.88), Dik Poa (0.43),
Thén 4 (1.79), Pleiku (0.21), Pomore (0.33), Chu
Sé (0.49), Chu Prong (1.01), Ayun Ha (0.66)

-0.67

-0.01

0.26

D3-I1

Ba To (1.19), Vinh Son (0.37), Vinh Kim (0.49),
Binh Quang (1.24), Kbang (0.91), An Khé (1.56),
Binh Tuong (1.54), Cu Mong (0.70), Van Canh
(0.94)

-1.04

1.67

1.95

D3-111

Ayun Pa (1.33), Krong Pa (1.26), Cung Son
(1.33), Budn Ho (0.74), Krong Buk (0.32)

0.04

0.04

-0.47

5 ngay

D5-1

Sa Thay (1.15), Kun Tum (0.29), Ia Ly (2.76), Ia
Hrung (2.24), Bién Ho (0.88), Pik Poa (0.22),
Thén 4 (0.60), Pleiku (0.24), Pomore (0.10), Chu
Sé (0.63), Chu Prong (1.15), Ayun Ha (1.67)

-1.15

-0.87

-0.46

DS5-11

Ba To (1.24), Vinh Son (0.16), Vinh Kim (2.25),
Binh Quang (1.14), Kbang (1.07), An Khé (1.15),
Binh Tuong (0.84), Cu Moéng (0.20), Van Canh
(0.90)

-0.58

0.79

0.47

D5-111

Ayun Pa (1.25), Krong Pa (0.94), Cung Son
(1.31), Budn Hb (0.90), Krong Buk (0.58)

0.75

-0.33

-0.92

7 ngay

D7-1

Sa Thay (1.02), Kun Tum (0.62), Ia Ly (1.70), Ia
Hrung (0.52), Bién Ho (0.84), Pik Doa (1.00),
Thén 4 (0.71), Pleiku (0.30), Pomore (0.60), Chu
Sé (1.73), Chu Prong (1.25), Ayun Ha (1.66)

-1.47

-1.16

-0.58

D7-1I

Ba To (1.44), Vinh Son (1.30), Vinh Kim (0.54),
Binh Quang (1.59), Kbang (1.40), An Khé (0.83),
Binh Tuong (0.70), Cu Moéng (0.15), Van Canh
(1.01)

-1.23

-1.17

-1.61

D7-1IT

Ayun Pa (1.11), Krong Pa (0.95), Cung Son
(1.27), Buén Hb (0.76), Krong Buk (0.88)

0.79

-0.78

-0.92
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Bang 3 trinh bay két qua lya chon phan phdi
xac suat phu hop véi timg mau dit liéu ving.
Céc gia tri duge lua chon phai théa man |ZP™|
< 1.64. Trong d6 GEV (Generalized extreme
value), GLO (Generalized logistic), GNO
(Generalized Normal) va PE3 (Pearson type III).
Céc dang phan phéi nay déu thudc ho 3 tham sd.

Két qua cho thidy mdi vung dir liéu déu co it
nhat 2 dang phan phdi phu hop (ving I c6 GEV
va GLO; vung II ¢c6 GEV, GNO va PE3; vung
I ¢6 GEV, GLO va GNO). Tuy nhién, phan
phéi GEV 1a phd biét nhét cho 3 ving. Do d6
tac gia su dung phan phéi GEV dé tién hanh
PTTS vung.

Bang 3. Két qua lya chon ham phén phéi x4c suit phit hop

Ving Dit liéu mua Gi trj |£7) < 1.64
j GEV GLO GNO PE3
DI1-1 1.55 0.16 --- ---
I D3-1 0.97 0.86 1.12 ---
(12 tram) D5-1 1.62 0.07 --- ---
D7-1 1.38 0.30 1.58 ---
D1-11 0.21 --- 0.19 0.21
11 D3-11 0.28 -—- 0.35 0.01
(9 tram) D5-11 0.35 --- 0.57 0.33
D7-11 0.29 --- 0.06 0.09
DI1-111 0.11 0.94 0.33 1.12
111 D3-111 1.27 0.74 --- ---
(05 tram) D5-111 0.59 0.03 1.05 ---
D7-111 0.22 0.95 0.27 1.15

-—— Maximum likelihood
- -~ 5%-95% credibility bounds
+ gauged values

Rainfall (mm)

Xso= 208 240 362
K= 240 285 486
o - Kiooe= 313 408 991
I T T T 1
1 10 100 1000 10000

Return Period T(years)

-——  Maximum likelihood
--- 5%-95% credibility bounds
+ gauged values

500

Rainfall (mm)

4
i Rep= 191 200 213
Xioo= 213 226 245
o - Kioe= 266 292 333
I T T T 1
1 10 100 1000 10000

Return Period T(years)

Hinh 3. So sanh két qua PTTS giita cdch tiép cin dia phwong (hinh trdi) va cach tiép cdn ving
(hinh phai) sau khi phdn phéi cho tram Chir Préng théng qua chi s6 muwa viing Hi.

Pé thay duoc su khong chic chan trong suy
luan gitra hai cach tiép cén, tac gia lua chon
dai dién 1 tram do mua trong vung ma tram do
c6 chua gia tri do 16n nhat trong ving. Tram

dugc chon 1a tram Chu Prong véi 37 nam do
mua (vung I), trong d6 co6 gia tri mua 1 ngay
16n nhit vao nim 1979 véi luong mua do
duoc 1a 357.2 (mm). Hinh 3 thé hién két qua
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PTTS thoi doan tinh toan 1 ngdy 16n nhét cho
tram Chu Prong dua trén suy luan Bayesian
MCMC bang cach tiép can dia phuong (hinh
trai) va tiép can vung (hinh phai), duong nét
lién thé hién gia tri suy luan Maximum
Likelihood, hai duong nét dut thé hién gia tri
suy ludn tuong ung voi d6 tin cidy 90%, cac
diém cham 1a gia tri do.

Hinh 3 (trai) cho thdy do han ché vé kich
thudc mau théng ké va gia tri dac bi¢t ciia ndm
1997 nén phan dudi cta duong tan suat bi dicu

chinh 1én rat cao, dong thoi sy khong chic chin
ctia suy luan & phan dudi 1a rat 16n (khoang cach
giita 2 duong dit nét 1a rat rong).

Hinh 3 (Phai) cho thdy cach tiép cin ving
gitip lam 16n kich thudc mau sb lidu (795 niam)
va ting su chic chin trong suy luan (khoang
cach gitra 2 duong nét dut dugc thu hep).

Béng 4 trinh bay két qua PTTS viing cho céc
tram do mua thudc tinh Gia Lai Gng véi cac thoi
doan mua tinh toan va thoi gian 1ap lai 1a T=100
va 1000 nam.

Bang 4. Két qua wérc tinh lwong mwa vng véi T=100 va 1000 nim (don vi: mm)

1-NLN 3-NLN 5-NLN 7-NLN
Vung Tram

100 1000 100 | 1000 100 1000 100 1000

Ia Ly 201 259 300 | 384 382 487 451 565

Ia Hrung 243 313 406 | 522 545 695 648 812

Bién Ho 230 297 385 | 494 508 647 587 735

bak Poa 217 280 329 | 423 424 541 483 605

I Thon 4 218 280 353 | 453 461 587 530 664
Pleiku 222 286 372 | 477 476 606 551 691
Pomore 236 304 355 | 456 427 545 494 619

Chu Sé 228 294 343 | 440 448 570 500 626

Chu Prong 226 292 414 | 531 552 704 644 806

Ayun Ha 148 191 193 248 237 302 281 352

" Kbang 291 372 465 | 605 525 662 588 726
An Khé 294 376 481 626 536 675 596 737

m Ayun Pa 293 437 397 | 602 433 647 483 706
Krong Pa 343 511 494 | 749 553 827 588 859

5. KET LUAN da khac phuc dugc nhimg han ché coa cach tiép

Nghién ctru nay da 4p dung cach tiép can ving
trong PTTS mua cuc han cho tinh Gia Lai. Dya
trén dir liéu mua ngay thu thap dugc, tac gia da
xay dung 4 thoi doan mua tinh toan thuong dung
trong thiét ké cong trinh thuy. Két qua nghién ctu
cho thay t6 hop dir liéu 26 tram 1a khong dong
nhat va da im ra 3 ving dong nhit voi sé luong
tram do trong mdi ving la: ving I (12 tram), viing
11 (9 tram) va ving III (5 tram). Ham phan phdi
xac suat phii hop va phd bién cho dir liéu 3 ving
1a phan phdi GEV. Két qua PTTS ving cho thdy

can dia phuong nhu: mau dit liéu ngin, sy khong
chic chin trung suy luan cao. Thong qua cach
tiép can ving va thuat toan Bayesian MCMC da
uoc tinh dugce lwong mua cuc han (T=100 va
1000 nam) cho cac mo6 hinh mua bat loi tai cac
tram do trén dia ban tinh Gia Lai.

LOI CAM ON

Téac gia xin chan thanh cam on quy Khoa hoc
cong nghé, Pai hoc Da Ning da hd trg tac gia
thu thap s6 liéu do mua cua 26 tram do trong
vung nghién cuu.
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Abstract:
REGIONAL FREQUENCY ANALYSIS OF RAINFALL EXTREMES
IN GIA LAI PROVINCE

Currently in Vietnam, the rainfall frequency analysis for designing hydraulic works is mainly based
on local approach. This approach use limited measured data from a gauge station and use
frequency inference to estimate extreme rainfall which have time repeat from 100 to 1000 years. In
this paper, the authors introduce a different approach which uses a regional approach and
Bayesian inference methods to extend data sample and estimate the reliability of inference. The
daily rainfall data of 26 rain gauge station in the Gia Lai province and its neighboring are used.
The rainfall disadvantage framework commonly used in designing works are 1, 3, 5 and 7 maximum
daily rainfall, will be determined. This approach includes 4 steps: Regional homogeneous test,
homogeneous clusters, Distribution selection and regional frequency analysis.

Keywords: regional frequency analysis, Bayesian inference, credibility, rainfall extremes, Gia Lai
province.

BBT nhdn bai:  14/2/2017
Phan bién xong: 21/3/2017

18 KHOA HOC KY THUAT THUY L1 VA MOI TRUONG - SO 57 (6/2017)



