TAP CHI PHAT TRIEN KHOA HOC VA CONG NGHE, TAP 20, SO M2-2017 73

Xay dung duong cong IDF mua cuc doan cho
tram Tan Son Hoa giai doan 1980 — 2015

Nguyén Trong Quén, Pham Thi Thao Nhi, Pao Nguyén Khai

Tém tit — Ngay nay, moi quan h¢ cwong d9 — chu
ki — tin suit (IDF) ciia hi¢n twong mwa cue doan tai
mjt khu vue cu thé thuwong dwge chi trong nghién ciru
nhim cung cip ngudn dir liéu diu vao chinh xéc, phuc
vu cdng tac tinh toan, thiét ké va xay dung cac hé
thong thoat nwdéc d6 thi, diic biét la trong bdi canh bién
débi khi hau. Thong thwong, dlro’ng cong IDF duoc xay
dung dya trén phuong phap théng ké tan suit xiy ra
cac su kién mua cuc doan toi da hang nam theo chu ki
1ip lai hodc dwa trén mdt ham phén phdi x4c suit ciia
céc sur kién nay. Tuy nhién, cac phwong phap truyén
théng nay khong thé hién dwoc méi lién hé giira cac sw
kién mua cwc doan theo tirng chu ki mwa do chi mo
phéng theo tirng chu Ki riéng biét, ddng thai phat sinh
s6 lwgng 16m cac tham sb théng ké trong qua trinh tinh
toan, din dén két qua mé phong khéng chinh xic va
phu thudc nhidu vao dir liéu quan tric thuc té. Trong
nghién ciru nay, m¢t phwong phap xay dung dwong
cong IDF méi dwge dé xuit thye hién dya trén tinh
chét ti 1é bét bién giira cac sy kién mwa cwe doan tai
nhiéu chu ki khac nhau. Phuong phip nay sé duge
Kkiém dinh va so sanh véi ciac phuwong phap truyen
thong dya trén két quéa xay dung duong cong IDF mo
ta hién trang mwa cwc doan tai tram do Tan Son Hoa
(Tp. HCM) giai doan 1980 — 2015. Két qua nghién ciru
cho thay ton tai mdi quan hé tuyén tinh giira cac su
kién mwa cuc doan theo tirng quy mo thoi gian va chi
ra phwong phap méi duge dé xuét hoan toan phu hop
dé woc tinh duong cong IDF vo’1 nhiéu wu diém ndi bat
hon so véi phwong phap truyen thong
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1  GIOCITHIEU

H ién nay, cac nghién ctru xay dung mdi quan hé
cuong d6 — chu ki —tan suat (IDF) cua sy kién
mua cue doan tai mot khu vuc cu thé ngay cang tro
nén quan trong, nham cung cap thong tin can thiét
vanguén dir liéu dau vao cho viéc Ién ké hoach, tinh
toan thlet ké va xdy dung co s6 ha tang dé giai quyet
céc van dé thoat nudc do thi, dic biét la ‘trong bdi
canh chiu sy tac dong, anh hudng cta bién d6i khi
hau (BDKH). Cu thé hon, cac thong tin ¢6 thé dat
duoc tir viée xay dung duong cong IDF nhu cuong
d6 mua, chu ki mua, tin suat xuét hién hay lap lai
ddi véi tung tran mua cuc doan sé thuong dugc su
dung trong qua trinh tinh toan dién tich, sttc chira
ti da d6i voi cac hé thong du trit hay thoat nude do
thi. Ngoai ra, cac thong s6 tir mdi quan hé IDF con
¢6 thé str dung dé thuc hién céc tinh todan mé phong
hay danh gia nhiéu mé hinh khi twong, thity vin c6
lién quan. Phuong phap xay dung dudng cong IDF
dd dwoc nghién ciru va phat trién tir nhitng nim
1930 [2,18] dua trén cac chudi dit liéu mua dugc
ghi nhén trong qua khtr, tuy nhién, cac phuong phap
nay van chua xem xét dén nhiing thay d6i cua khi
hau c¢6 thé anh hudng dén két qua tinh toan duong
cong IDF. Do d¢, trong diéu kién cac thanh phd
ngdy nay phai chiu nhiéu tic dong boi BPKH, viéc
xay dung dudng cong IDF c6 kha ning két hop dir
liéu mua quan tric trong qua kh va cac kich ban
BDKH cho giai doan twong lai can dwoc diy manh
nghién ciru, nham muc dich dua ra nhitng két qua
chinh xac hon va dem lai hiéu qua cao trong cong
tac giai quyét cac van dé phat trién do thi xay ra do
anh hudng cua nhiéu hién tuong thoi tiét cuc doan
nhu mua, bdo va I lut.

Theo cac nghién ctru trude ddy, dudong cong IDF
¢6 thé duge xay dung dya trén phuong phap phén
tich tin sudt 1ap lai cta dir liéu mua tdi da hang nam
(Annual Maximum Rainfall Intensity — AMRI) d6i
v6i timng chu ki mura cu thé tai khu vuc nghién ciru
[8, 17]. Tuy nhién phuong phap phan tich tan suat
truyén thong ¢6 hai diém han che quan trong:

- Thir nht, phuong phép tin suét truyén thong yéu
cdu can c6 day du dir liéu lugng mua hang nim chi
tiét theo timg chu ki mua (tir 15 phut — 24 gid) tai
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khu vuc nghién ctru.

- Thir hai, phuong phép nay khong thé uéc tinh
cuong d6 mua t6i da ddi voi cac tran mua cyc doan
¢6 chu ki 1ap lai 16n hon 100 nam.

Sau d6, vao nhitng nam 1990, phuong phap xay
dung duong cong IDF dua trén cac ham phan phi
xac suét (probability distribution function — PDF)
pht hop véi dit liéu mua quan tric dugc nghién ctru
va phat trién, nhim muc dich c6 thé tinh ton nhiing
tran mua cyc doan c6 chu ki 1ap lai 16n [ 10, 20, 22].
Duya trén phuong phap ndy, cac ham phan phéi xac
sudt nhu Log-Normal, Log-Person, Gamma,
Gumbel hay Generalized Extreme Value (GEV)
thuong dugc sir dung dé mo phong sy phén phdi mat
d6 xac suat cta dir liéu mua t6i da hang nim theo
timg chu ki cu thé; ngoai ra, cic nghién ctru
[4,11,14,16] ciing dua ra nhan dinh ring ham phan
phéi x4c suat GEV thudng duoc st dung rong rdi va
c6 d¢ chinh xac cao trong viéc mo ta cac dir li¢u
mua quan tric nay. Tuy nhién, phuong phap xay
dung duong cong IDF truyen thong dua trén cac
ham phén phéi x4c sudt van con nhiéu nhuoc diém
can dugc quan tam:

- Thu nhét, véi mdi chu ki mura (tir 15 phut — 24
gid) can xac dinh mot ham phéan phdi xac sut phu
hop, din dén mot luong 16n cac tham sb thong ké
(tham s6 vé vi tr, ty 1¢, va hinh dang) ddc trung cho
tirng ham phan phdi cu thé can duoc tinh toan; do
d6, s& lam tang d6 phirc tap va sai s6 hé thng, giam
d6 tin cay d6i voi duong cong IDF.

- Thu hai, phuong phép nay ciing yéu cau ddy du
dir lidu luong mua quan tric theo cac chu ki mua
v6i d6 phan giai dit liéu cao (chu ki mua phut, mua
gid). Do d6, s& gap nhiéu kho khin ddi véi nhirng
khu vuc khong thu thap duogc déy du dir liéu mua
quan trac, dac biét 1a dbi véi cac chu ki mua nho
hon 24 gio.

- Thir ba, viéc mo ta dir liéu mua quan tréc bﬁng
ham phan phdi xac sut cho timg chu ki mua riéng
biét s& bé qua mbi lién hé vé cuong do mua va tinh
chit ti 1& gitra cac chu ki mura tir nho dén 16n [1].

Tir nhitng van dé ké trén, mot phuong phap tiép
can moéi dé xay dung duong cong IDF di duoc
nghién ctru va phat trién dya trén nén tang toan hoc
ly thuyét 1a khai niém vé ti 1& bat bién (scale
invariance) dbi véi sy lién hé giita cac dic tinh
thong ké ctia mot qué trinh c6 tinh chat ti 1¢ (scaling
process) [5]. Khai niém vé tinh chét ti 18 cua lugng
mua dugc kiém ching boi [12] dbi véi cac chu ki
mua tir 30 dén 1440 phut (24 gi0), trong nghién ciru
nay, Menabde da cho thiy kha ning xay dung mdi
lién hé IDF dua trén tinh chét ti 16 cua luong mua
quan tric va mot sd gia dinh vé& phuong trinh phan
phdi tich lity (CDF) dbi v6i luong mua tdi da hang
nam. Do do, tir viéc tinh toan cac phuong trinh ti 1¢
dya trén dir liéu mwa ngay quan tric, c6 thé suy dién

kéo dai duong cong IDF tur chu ki ngay (24 gio) dén
cac chu ki nho hon (1 gi®) ma khong can sir dung
dir liéu mua gid quan tric. Phuong phap nay sé tao
diéu kién thuan loi cho viéc xay dung dudng cong
IDF tai nhitng khu vic bi thiéu dit liéu mua chi tiét
theo gio, ddng thoi, phuong phap ti 16 con co thé chi
tiét hoa dir liéu mua ngay cua cac kich ban BbKH,
tu d6 xay dung dudng cong IDF udc tinh cho cac
giai doan trong twong lai. Cac nghién ciru phat trién
1y thuyét co ban ciia phuwong phap ti 1¢ da dugc thuc
hién boi nhiéu tac gia trén thé gidi va dugc Umg
dung nhiéu trong cac nghién ctru vé mua cuc doan
nhu: phat trién dudng cong IDF vé cac con bio tai
Milan (Italia) [3]; xay dung duong cong IDF cho
nhitng khu vyc bi thiéu dir liéu ¢ Dai Loan [21];
khao sat bién do cta cac tham sd ti 1¢ tai khu vuc
day nti Alpine (Thuy Si) [13]; xdy dung duong
cong IDF cho 43 tram tai Texas [15] hay wdc tinh
duong cong IDF tai cac tram do dia phuong &
Tunisia [6]. Hién nay, nghién ctru vé xdy dung
duong cong IDF ¢ Viét Nam ciing thu hit nhiéu sy
quan tam cua cac nha khoa hoc.

Muc tiéu ciia nghién cru nay nhim xdy dung
duong cong IDF bang phuong phap ham phan phi
xéc suét theo ti 1& cho giai doan hién trang (1980 —
2015) tai tram Tan Son Hoa ¢ Tp.HCM.

2 PHUONG PHAP NGHIEN CUU

2.1 Pham vi nghién ciu va dir liéu thu thap

Thanh phé H6 Chi Minh (TP.HCM) 1a mét trong
hai thanh phé 16n cua Viét Nam, ctng v6i Ha Noi,
¢6 tdc do tang truong kinh té nhanh nht ca nudc,
ddng thoi tinh trang gia ting dan sd va qua trinh d6
thi héa ciing dién ra ngay cang manh mé. Thém vao
d6, khi qua trinh phat trién kinh té va d6 thi hoa dién
ra qua nhanh nhung khong c¢6 nhing giai phap dong
b trong quy hoach va quan 1y co s ha tang dé thi,
két hop v6i vi tri dia Iy ndm trén mot nén dat thip
trong luu vuc song Dong Nai va gin bién, thi tinh
trang ngdp lut thuong xuyén do mua 1én, nudce 1
thuong ngudn hodc triéu cudng 1a mot trong nhimg
van dé d6 thi ma TP.HCM dang phai di mit trong
subt nhidu ndm. Vi vy, nghién ctru xay dung duong
cong IDF dbi voi hién tugng mua cuc doan tai khu
vuc TP.HCM dugc thyc hién dé c¢6 thé cung cip
nguf‘)n dir liéu tham khao chinh xac vé hién trang
mua cyc doan tai TP.HCM va gop phan giai quyét
nhanh van dé ngép lut tai khu vuc nay. Dt liéu mua
15 phut tai tram Tan Son Hoa (TP.HCM) giai doan
1980 — 2015, thu thap tai Trung tdm Tu li¢u Khi
Tuong Thiy Vian Qubc Gia (HMDC), duoc st dung
trong nghién ctru nay.

2.2 Pdnh gid lva chon ham phdn phdi xdc sudt

Hién nay, c6 nhiéu ham phan phéi xac suat dugc
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su dung dé mo ta dir 1iéu mua cuc doan cling nhu
xay dung duong cong IDF nhu ham Log-Normal,
Log-Pearson, Gamma, Gumbel, GEV, Exponential,
Pareto..., trong d6 hai ham Gumbel va GEV thuong
dugc sir dung nhiéu nhat trong phan tich mdi quan
hé cudng do - chu ki — tan suat cua cac hién tuong
thoi tiét cuc doan nhu mua, bdo, va 1d lut. Trong
nghién ctru ndy, dir liéu mua quan tric AMRI trong
giai doan 1980 — 2015 theo ting chu ki twong Gng
(15 phut, 30 phut, 1 gio, 3 gio, 6 gio, 9 gio, 12 gio
va 24 gio) sé duoc sir dung dé xac dinh ham phan
phdi xac sudt phu hop nhit trong 5 ham dugc lya
chon 1a Log-Normal, Log-Pearson, Gamma,
Gumbel va GEV. Cac tham s6 thong ké cia timg
ham phan phdi x4c suat duoc wdc tinh bang phuong
phap L-moment [10], dong thoi, phép kiém dinh
thong ké Anderson — Darling s& dugc sir dung dé
lwa chon ham phan phéi x4c suét phu hop théng qua
cac hé s6 kiém dinh théng ké (A-D statistic va p-
value). Ham phan bd xéac suat nao co gia tri A-D
statistic cang nho va gia tri p-value cang 16n thi ham
phan bd xéc suat d6 cang phu hop véi dir liéu quan
tric [19].

Khi d3 Iya chon dugc ham phan phéi xac suat phu
hop, dit liéu mua quan tric AMRI theo timg chu ki
duogc st dung dé tinh toan cac bd tham sb théng ké
ctia ham phan phdi x4c suit da chon, mdi bo tham
s6 trong tmg v6i mot chu ki riéng biét (15 phat, 30
phut, 1 gio, 3 gio, 6 gio, 9 gio, 12 gid va 24 gio).
Sau do, cudng d6 mua cuc doan t6i da (mm/h)
twong Ung voi chu ki 1ap lai (return period) 1a 2, 5,
10, 20, 50, va 100 nam s€ duogc tinh dya trén ham
phan phéi xac suit da chon va bo tham sd riéng cho
tung chu ki; tr d6 xay dung duong cong IDF tuong
ung.

2.3 Xdy dung dwong cong IDF bang phuong
phdp ham phédn phoi xdc sudt theo ti 1

bé xac dinh mdi lién hé gilta cuong d6 mua cyuc
doan tdi da cua cac chu ki mua lién tiép, phuong
phap udc lugng tham sé théng ké NCM duoc sir
dung trong nghién ctru nay. Cac tham sb thong ké
NCM (pk) duge tinh dva theo cong thire nhu sau,
voi: I'() 1a ham gamma; &, a, k la cac tham s6 cua
ham phan phéi xac suat; k 1a bac cua tham s6 NCM

(k #0):
uk=(€+ ) + (- 1)"(—) I(1 + ki) +
kT D (8) (5+;)k rA+ic) (1)

trong d6, voi X (mm) 1a cudng d6 mua cuc doan toi
da tuong tng véi chu ki mua t (gid) va chu ki lap
lai T (ndm), thi AX (mm) Ia cuong d6 mua cyc doan
t6i da twong tmg voi chu ki mua At (gi0) va chu ki
1ap lai T (nam). Theo [5], ham phan phdi xac suét
F(x) s& ti 1& thuén v&i ham phan phdi x4c sudt F(Ax)
d6i véi tat ca cac gi tri duong cia ti 1é A, va phuong

trinh lién hé duoc biéu dién nhu sau, véi C(L) = AR
duoc goi lahamtilg vap la hé“mg s6 ti 18:
F(Ax) = C()F(x) = #F (x) @)
Duya trén 1y thuyét ti 18 bat bién cua [5] va [7] da
nghién ciru va xay dung phuong trinh lién hé gitta
céc tham s6 thong ké NCM (pk) theo cac bac k #0
clia cac chu ki mua (t) lién tiép nhu sau, voi o(k) 1a
gié tri cia tham s6 NCM (uk) tai chu ki mua (t):
e = a(k)tP* 3)
Tir d6, ¢6 thé dé dang tinh dugc cac tham s6 thong
ké ctia mot ham phan phdi xac suit tai chu ki mua
At bt ki khi d4 biét bo tham s thong ké twong tng
tai chu ki t theo cac phuong trinh sau:

Kk(At) = k(t) @
a(At) = APa(t) (5)
g(at) = Aa(t) (6)

Puong cong IDF dugc xdy dung dya trén cac gia
tri cuong do mua cyc doan tdi da (Xt, T) tai cac
chu ki mua (At) va chu ki 1ap lai (T) twong Gng. XAt,
T duoc tinh theo cong thirc sau, vdi Xt dugce tinh tir
ham phan phéi xac suit F(x) cua chu ki mua t va
chu ki 1ap lai T:

Xr(At) = 22X, )

Trong nghién ctru nay, cuong d¢ mua cuc doan
t6i da mo phong tai chu ki mua ngay (X24) — tinh
tr ham phan phdi xac suat cua dir liéu mua ngay
quan tric — s& dugc sir dung dé tinh cuong d6 mua
cuc doan t6i da mo phong tai cac chu ki ngan hon
24 gio (tir 1 gio dén 23 gio); va cudng d6 mua cyc
doan t6i da mo phong tai chu ki mua 1 gio (X1) —
tinh tir dit liéu mua 1 gio theo quan tric — s& duoc
sir dung dé tinh cho cac chu ki mua nhé hon 1 gio
(15 va 30 phut). Puong cong IDF dugc xay dung
bang phwong phép ti 18, trong tng v6i cac chu ki tir
15 phit dén 24 gio s& duge biéu dién va kiém dinh
lai bang cac budc kiém dinh mé hinh nhu so sanh
sai s6 (Root mean square errors — RMSE) d6i voi
cuong do mua cyc doan quan trac dugc tinh bang
phuong phép tan suat (Xobs) (Gringorten, 1963) va
phwong phap ham phan phdi xac suat truyén thong
(Xpdf).

Céc tinh toan trong nghién curu nay dugc xur ly
bang phan mém RStudio v6i ngdn ngir 1ap trinh R.

3  KET QUA VA THAO LUAN
3.1 Lua chon ham phén phéi xdc sudt

Bang 1 mo ta tinh chét dix liéu mua cuc doan quan
trac (AMRI) tai tram do Tan Son Hoa (Tp. HCM)
trong giai doan 1980 — 2015 véi céc thoi doan mua
khac nhau (15 phat, 30 phut, 1 gio, 3 gio, 6 gio, 9
gio, 12 gid, va 24 gio) thong qua mot s6 dic trung
thdng ké co ban.

Két qua khao sat kha nang mo phong dir liéu va
cac tham s6 thong ké twong tng ciia 5 ham phan
phéi xéc suét (Log-Normal, Log-Pearson, Gamma,
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Gumbe! va GEV) dbi voi dix liéu mua cyuc doan  trong giai doan 1980 — 2015 tai tram do Tan Son
quan trac AMRI tai 8 chu ki lién ti€p (15 phut, 30  Hoa (Tp. HCM) duoc liét ké trong Bang 2.
phut, 1 gio, 3 gio, 6 gio, 9 gio, 12 gio va 24 gio)

Bang 1. Pic trung théng ké co ban cta dit liéu muwa tram Tan Son Hoa (TSH)

Tram do Tan Son Hoa
Vi do 10°48'57"
Kinh d¢ 106°40'02"
Do dai dit lidu (nam) 35 (1980 - 2015)
Chu ki mua 15phat | 30 phat 1 giov 3 giv 6 gitr 9 gity 12 giov 24 giy
Lugng mua 61 da 49,30 69,70 92,10 142,00 | 16380 | 16390 | 163,90 | 163,90
16n nhat (mm)
(Lnfr;'“)g mua toi da nho nhat 9,60 27,10 40,10 49,50 51,50 51,50 54,60 51,50
Luong mua toi da trung 19,31 40,93 66,14 83,63 90,69 93,01 99,17 92,64
binh (mm)
(Lr;]“-’mr;g mua toi da trung Vi |4 55 39,20 64,60 80,30 86,65 90,25 90,25 90,25
D6 léch chuan (mm) 7,88 9,05 14,91 20,52 25,55 31,15 33,17 25,05
Béng 2. Két qua kiém dinh cac ham phan phéi xéc sudt
Chu ki Ham phan phéi Tham sd Kiém dinh A-D
xac suat Location Scale Shape A-D Statistic p-value
GEV 15,940 5,880 0,004 0,408 0,857
Gamma 6,950 2,780 0,434 0,33
15 phat Gumbel 15,930 5,857 0,408 0,857
Log-Pearson 1l 19,310 7,431 1,015 0,443 0,821
Log-Normal 18,094 6,849 -0,345 0,417 0,847
GEV 36,692 6,944 -0,032 0,175 0,999
Gamma 21,409 1,012 0,291 0,959
30 phat Gumbel 36,794 7,157 0,178 0,998
Log-Pearson 11 40,925 9,165 1,154 0,164 0,999
Log-Normal 39,240 8,244 -0,393 0,178 0,998
GEV 60,283 14,755 0,217 0,197 0,996
Gamma 18,246 3,625 0,176 0,999
1 gio Gumbel 58,915 12,517 0,314 0,942
Log-Pearson 11 66,141 15,404 0,232 0,202 0,995
Log-Normal 65,547 15,34 -0,077 0,206 0,995
GEV 74,3814 18,267 0,105 0,201 0,996
Gamma 16,310 5,127 0,191 0,997
3 gio Gumbel 73,971 16,726 0,218 0,992
Log-Pearson I11 83,625 20,81 0,637 0,189 0,997
Log-Normal 81,445 20,161 -0,214 0,198 0,996
GEV 78,910 19,333 0,032 0,182 0,998
Gamma 13,478 6,729 0,208 0,994
6 gis Gumbel 79,192 19,922 0,160 0,999
Log-Pearson 11 90,691 25,508 1,153 0,194 0,997
Log-Normal 86,003 22,943 -0,393 0,178 0,998
GEV 79,019 24,042 -0,041 0,186 0,999
Gamma 9,092 10,328 0 0,244 0,989
9 gio Gumbel 79,474 25,002 0 0,204 0,998
Log-Pearson I11 93,906 32,007 1,189 0,189 0,999
Log-Normal 87,842 28,679 -0,406 0,189 0,999
GEV 82,309 22,199 -0,157 0,217 0,998
Gamma 9,203 10,775 0,369 0,922
12 gio Gumbel 84,016 26,243 0,332 0,952
Log-Pearson Il 99,167 35,067 1,652 0,217 0,998
Log-Normal 90,414 28,118 -0,573 0,217 0,998
GEV 88,862 19,173 -0,023 0,193 0,997
Gamma 17,122 5,863 0,334 0,926
24 giv Gumbel 89,069 19,603 0,197 0,996
Log-Pearson 11 100,384 25,046 1,122 0,222 0,991
Log-Normal 95,895 22,662 -0,382 0,190 0,997
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Béng 3. Sai s6 (RMSE) ciia phuong phéap GEV va SSGEV so v6i dit liéu quan tric (Pon vi: mm)

. Chu ki
Phuong phap
15 phat 30 phat 1 gio 3 gio 6 gio 9 gio 12 gio 24 gio
GEV 4,4268 4,5682 7,0430 9,5569 13,2964 15,7595 18,1250 11,9336
SSGEV 5,4081 3,8640 6,7646 10,2506 14,3579 18,7856 20,6489 11,9336

Két qua kiém dinh mo hinh thong ké Anderson —
Darling cho thidy ham phan phdi GEV ¢6 két qua
md phong chinh xac nhat ddi véi cac chu ki 15 phut,
9 gio va 12 gio; ham Log-Peason I1I c6 két qua kiém
dinh tot hon vé6i cac chu ki 30 phut va 3 gio; cac chu
ki con lai 1a 1 gio, 6 gid va 24 gid lan luot dugc mo
ta tot boi ham Gamma, Gumbel va Log-Normal.
Tuy nhién, két qua kiém dinh A-D Statistic con cho
thdy ham GEV c¢6 thé md phong tt dit liéu mua cuc
doan quan tric AMRI ddi véi tat ca cac chu ki mua
tir ngan han (15 phut) t6i dai han (24 gio). Do do6,
nghién ctru ndy sé lya chon sir dung ham phén phdi
xac sudt GEV dé mo phong dir liéu mua cuc doan
quan tric va tinh toan duong cong IDF wdc tinh cho
giai doan hién trang 1980 — 2015 tai khu vyc
Tp.HCM.

3.2 Xdy dung dwong cong IDF mua cuc doan

Phuong trinh ti 1& biéu didn mbi quan hé giita
cuong d6 mua cyc doan tai cac chu ki mua lién tiép
dugc xay dung dua trén phuong phap udc luong
tham s6 Non-Central Moment. Trong d6, ba tham
s6 NCM (pk) tuong mg véi bac k = 1, 2, 3 dugc
tinh tir phuong trinh (1) thong qua céc bd tham sb
thong ké (&, a, «) twong ng voi mdi chu ki mua

riéng biét wdc tinh tir ham phan phdi xac suit GEV.
Hinh 2 14 d6 thi log-log biéu dién cac tham s6 NCM
(bac 1, 2, 3) theo tirng chu ki mua cyc doan tuong
ung (15 phut, 30 phut, 1 gio, 3 gio, 6 gio, 9 gio, 12
gi0 va 24 gio) tai tram Tan Son Hoa (Tp. HCM). Tu
d6 thi Hinh 2 c6 thé thiy mdi quan hé tuyén tinh
gitra cac chu ki mua theo 2 quy mé ngay (Sub-daily
regime) va gio (Sub-hourly regime), vai chu ki ngay
la tir 1 gio dén 24 gid va chu ki gio tir 15 phit dén
60 phit. Hon nita, dudng tuyén tinh nay da khang
dinh dir liéu mua cyc doan quan tric tuan theo cac
1y thuyét ti 1¢ nhu da dé cap trong phan phuong phap
nghién ctru. Hinh 3 biéu dién cac tham sé ti 1¢
(scaling exponent) theo quy md ngay (hodc gio)
tuong Ung voi cac bac cua tham so thong ké NCM,
tr d6 xac dinh dwoc hang sb ti 16 P thong qua
phuong trinh (3). Sau khi da xac dinh dugc hé s ti
1€ B, dir liéu cuong d6 mua cyc doan mo6 phong bé“lng
ham phén phdi x4c sudt (GEV) tai chu ki 24 gid
(X24) va chu ki 1 gio (X1) cing véi cac tham sb
thdng ké twong ung (&, a, k) s& duoc st dung dé tinh
cuong d6 mua cyc doan méd phong bang phuong
phap ham phan phéi x4c sut theo ti 16 (SSGEV) cua
cac chu ki nho hon 24 gi¢ va chu ki nho hon 1 gio,
tr d6 xay dung duong cong IDF uéc tinh twong ung.

Pwong cong IDF (GEV) giai doan 1980 - 2015
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Hinh 1. Pudng cong IDF mua cuc doan tai tram Tan Son Hoa wdc tinh bing ham phéan phéi x4c sudt GEV truyén théng
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Hinh 2. B4 thi log-log biéu di&n 3 tham s NCM ctia dit lidu

mua cuc doan giai doan 1980 — 2015 twong Ung voi cac thoi
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Hinh 3. D4 thi biéu dién mébi quan hé tuyén tinh giita cac tham
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Pwong cong IDF (SSGEV) giai doan 1980 - 2015
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Hinh 4. Pudng cong IDF mua cyc doan tai tram Tan Son Hoa wée tinh bing ham phén phdi x4c suét SSGEV
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Hinh 5. D4 thi so sanh cac ham SSGEV/GEV vdi dit lidu luwgng mua cuc doan quan tric giai doan 1980 — 2015 tai tram

Hinh 5 14 d6 thi biéu dién ham phan phdi xac suét
GEV va ham SSGEV tuong tng voi cuong d6 mua
cuc doan quan tric theo cac chu ki khic nhau (1, 3,
6, 9, 12 va 24 gio) trong giai doan 1980 — 2015 tai
tram Tan Son Hoa (Tp. HCM). Két qua cho thiy
thdy su phu hop ctia 2 md hinh GEV va SSGEV khi
mo phong dir liéu mua cuc doan AMRI tai cac chu
ki mua khac nhau. Thém vao do6, két qua mé phong
cuong d6 mua cyc doan quan trac bang phuong
phap SSGEV gan nhu tuong dong so voi phuong
phap GEV, thé hién qua sai sb RMSE cua hai
phuong phap so véi dit liéu quan tric (Bang 3).

Hinh 1 va 4 mé ta két qua xdy dung dudng cong
IDF uéc tinh bang phuong phap GEV va SSGEV.
Két qua phén tich duong cong IDF tir ca hai phuong
phap déu cho thiy: ¢ giai doan hién trang (1980 —
2015) tai khu vyc Tan Son Hoa (Tp. HCM), trong
cung 1 chu ki mua thi cuong do mua cuc doan co
xu hudng tang khi chu ki I3p lai ting (tirc tan suét
lap lai hing ndm giam); va trong cting mot chu ki
lap lai thi cuong d6 mua cuc doan c6 xu hudng giam
khi chu ki mua ting. Cu thé, theo phwong phap
SSGEYV, v6i chu ki 1dp lai 2 ndm thi cuong 46 mua
cuc doan 16n nhét dat khoang 130mm véi chu ki
mua 15 phit va giam dan dén khoang 4mm tai chu
ki mua 24 gid. Ngugc lai, trong cung chu ki mua 1
gid, cudng do mua cyc doan ting tir 67mm dén
118mm tuong tng v6i chu ki 1ap lai tdng tir 2 nam
dén 100 nam. Ngoai ra, duong cong IDF dugc xay

Tan Son Hoa

dung bang phuong phap SSGEV c6 thé biéu dién
mdi quan hé ti 18 giita cac chu ki mwa rd rang hon
so voi duong cong IDF theo phuong phap GEV
truyén thong.

Nhin chung, tir cac két qua trén c6 thé khing dinh
phuong phéap xay dung duong cong IDF bing mo
hinh ham phén phdi xac suét theo ti 16 (SSGEV)
hoan toan c6 thé ap dung dbi véi nhitng khu vuc
nghién ctru ma tai d6 dir liéu quan tric cudng do
mua cuc doan theo cac chu ki mua nho (gio, phit)
bi han ché.

4  KET LUAN VAKIEN NGHI

Nghién ctru ndy nhim muc dich chmh la Gng
dung phwong phap ham phan phdi x4c suit theo ti
1é de xay dung mdi quan hé cudng d6 — chu ki — tan
sudt cho hién trang mua cuc doan giai doan 1980-
2015 tai tram Tan Son Hoa theo cac chu ki tir ngén
han (gio, phut) dén dai han (ngay). Tir cac két qua
dat duoc, co thé dua ra cac két luan va kién nghi nhu
Sau:

(1) Ham phan phdi xac suét GEV hoan toan phu
hop dé mo phong dit liéu mua cyc doan theo cac
chu ki mua tir ngén han (15 phat) dén dai han (24
gio).

(2) Phuong phap ham phén phdi x4c suit theo ti
1¢ (SSGEV) co ket qua md phong cuong do mua
cuc doan quan tric gan nhu tuong dong voi két qua
mé phong twong tng dugc thyc hién bang phuong
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phap ham phan phdi x4c suét truyén thong (GEV).
Két qua nay cho thay phuong phap SSGEV hoan
toan c6 thé dugc ap dung khi xay dung duong cong
IDF véi cac chu ki mua tir ngén han (15 phut) dén
dai han (24 gid) ma khong can phai c6 day da ngudn
dir liéu mua cyc doan quan tric chi tiét theo gio
(hodc phut).

(3) Phuong phap SSGEV hoan toan phu hop dé
xay dung dudng cong IDF mua cuc doan trong giai
doan hién trang (1980 — 2015) tai khu vuc Tp.
HCM. Tur két qua phan tich nay, c6 thé mo rong
nghién ctru dé xdy dung duong cong IDF xem xét
dén anh huong bién d6i khi hau trong khu vuc
nghién cuu.
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Developing IDF curve of extreme rainfall at
Tan Son Hoa station for the period
1980-2015

Nguyen Trong Quan, Pham Thi Thao Nhi, Dao Nguyen Khoi

Abstract-Recently, the Intensity — Duration —
Frequency (IDF) relationship of extreme rainfalls in a
local area is usually investigated to provide accurate
required data for calculating, planning, and
developing urban drainage systems, especially in the
context of climate change. Traditionally, IDF curves
are computed based on a statistical method for
analyzing the frequency of occurrence or non-
occurrence of annual extreme rainfall events over a
return period; or based on a probability distribution
function of these events. However, these traditional
methods do not take into consideration the
relationship between extreme rainfalls of different
durations as they only simulate the intensity of
extreme rainfall events at each individual duration

after generated a large number of parameter sets.
Therefore, the results of these methods are inaccurate
and much depend on the actual observed data. In this
study, a new approach to develop IDF relations was
proposed based on the scale-invariance nature of
extreme rainfalls at different durations. This method
will be examined and compared with traditional
methods based on the IDF curves of extreme rainfalls
at Tan Son Nhat gauge station (HCMC) from 1980 to
2015. Results have indicated that there is a linear
relationship between extreme rainfalls at different
time scales and showed that the proposed method is
appropriate for estimating the IDF curves with many
prominent advantages rather than traditional
method.

Keywords—IDF curve, extreme rainfall, probability distribution, Ho Chi Minh City



