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Tém tit: Trong nhiing nim gan day, cac hién twong mua véi cuong do 16n xuat hién ngay
cang thuong xuyén tai khu vuc ban ddo Ca Mau (BDCM) giy ngap cuc bo va lam anh
hudng dén doi song ciia ngudi dan trong khu vue. Theo bao céo ciia Bo Tai Nguyén va Mbi
Truong, mua tai khu vue BDCM c¢6 xu hudng gia ting vé cuong do va chu ky lip lai trong
tuong lai nhu hé qua ctia bién d6i khi hau (BPKH). Mua véi cudng do 16n co xu huong tang
s& gop phan lam tinh trang ngap lut cuc b tai cac khu vyc 6 dia hinh thap va hé théng tiéu
thoat nudc kém trim trong hon. Viéc chu dong phong tranh cac anh hudng bat loi tir cac sy
kién mua gay ngap dbi voi doi sdng ngudi dan, phan tich chu ky l3p lai cia mot con mua
gay ngap lut 12 rit can thiét. Chinh vi vay, muc tiéu ctia nghién ctru 1a: a) xac dinh chu ky lip
lai cua mot sy kién mua cuc doan cho khu vuc BBCM b'fmg phém mém CumFreq va b)
huéng dén xay dung ban d6 ngap lut dva trén dit lidu dugc tinh toan tir duong cong cudng
d6-thoi doan—tan suat (IDF) mua gop phan hd trg chi dong phong tranh nguy co gay ngap
lut do mua ciing nhu gop phan thich tmg véi BDKH cho khu viee BPCM.

Tir khéa: Ngap lut; Ving triing; Mua cuc doan; Nudc bién dang; Ban dao Ca Mau.

1. M& dau

Theo bao cio cuia IPCC—Uy Ban Lién Chinh Phu vé BDKH [1], BDKH toan cau sé& din
dén muyc nudc bién tai nhidu qudc gia trén thé gidi c6 xu huong ting. IPCC ciing danh gia
rang, mua tai nhiéu khu vuc trén thé giéi dang c6 xu huéng ting, thoi doan va chu ky 1ap lai
cua cac sy kién mua cyc dai cting dugc nhan dinh dang gia tang dudi tac dong cia BPKH va
diéu nay s& anh huong dang ké dén doi séng kinh té—xa hoi toan cau [2-3]. So véi cac yéu td
khi hau khac, mua dugce danh gia 13 yéu té quan trong c6 anh hudng truc tiép dén nhiéu mat
ctia doi séng nhén loai [2, 4-5]. Duéi anh hudng cia BDKH, chu ky lip lai va cuong d6 cua
cac su kién mua l6n, mua cyc doan hay mua trong bao xay ra ¢ Viét Nam dugc nhan dinh c6
xu hudng gia ting va tiém an cac rui ro cho doi séng nhan dan, gay nhiéu ton that vé co sé ha
tang va tinh mang con ngudi, tac dong xau dén méi trudng [2, 6-7].

Nhan thtc duge tim quan trong tr hau qua do céc su ki¢n mua 16n gay ra ddi véi nhiéu
mit ctia doi sdng nhan loai dudi anh huéng cia BPKH trong nhitng nim gan diy. Nhiéu
nghién cuu vé mua to, mua cuc doan gay ngap lut cuc bo cac khu do6 thi, cac thanh phé 16n
trén thé gii dang nhan dugc sy quan tAm tir cic nha khoa hoc. O Nigeria [8] d4 tién hanh xay
dung duong cong IDF mua cho khu vyc Makurdi. Trong nghién ctru nay, nhom thuc hi¢n
phan tich dit liéu lugng mua khu vyc Makurdi Metropolis, Bang Benue, Nigeria tir 01/1982
dén 12/1991 bang ba ham phan phdi xac suat 1a Gumbel, Weibull va Gringorton. Két qua
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phan tich cho thdy ham phan phéi xac suat Gumbel 1a Iyra chon phu hop dé xay dung bo thong
s6 cho xay dung duong cong IDF mua cho khu vure nghién ciru. O Phap, nam 2016 [9] d4 tién
hanh nghién ciru dién bién theo thoi gian ctia mic d6 dé bi ton thuong do 1ii lut cia hai thanh
phé Besancon va Moissac. Ca hai sy kién 1&i d3 xay ra nam 1910 va 1930 dwoc danh gia la
nhting sy nhitng sy ki¢n nghiém trong nhét duoc ghi nhan & Phap trong thé ky 20. Céc tac gia
béo cdo rang cuong do va muc do nghiém trong cua hai sy kién mua gy ngap lut va nhimng
thiét hai do chiing gay ra 1a vo cling 16n. Cac tac gia da khang dinh viéc phan tich cic dir liéu
mua lich str cho phép thanh 1ap ban dd canh béo céc rui do tiém 4an cho cac khu vuc dé bi anh
huong boi 1 lut. Nam 2014, [10] d4 tién hanh nghién ctru danh gia anh huong cia BDKH ddi
v0i lugng mua cyc doan cho khu vue Dia Trung Hai. Nhom nghién ctru da st dung 114 chudi
s6 liéu lvong mua quy mé ngay giai doan 1951-1999 dai dién cho khi hau giai doan hién tai
va 20002099 dai dién cac kich ban twong lai A1B, A2 va B2. Két qua chi ra rang, cac yéu tb
BDKH trung binh duoc tinh toan tir lwgng mua hang ngay ting véi tat ca cac chu ky lap lai
trong giai doan khi hau hién tai va ca cac kich ban khi hau twong lai. Nghién ctru cling bao
céo rang, nhitng nam cudi thé ky 21 duéi kich ban A1B, A2 va B2, cuong d6 mua thu dugc
duogc voi khoang thoi gian phan hdi tir 10 dén 500 nam s& vuot dudng cong IDF tai khu vire
Barcelona tir 3% dén 14%.

Trong nhitng ndm gan déy, qua trinh cong nghiép hoa hién dai hda ngay cang phat trién
nhanh ¢ mot s6 d6 thi 16n cua Viét Nam, chinh diéu nay ciing gay ap luc 1én co so ha ting (hé
thong thoat nudc, tiéu thoat nudc thuy loi, duong giao thong, ...). Hé qua la nhiéu d6 thi 16n
thuong bi ngap do mua. Dé giai quyét tinh trang trén, nhidu nghién ctru vé x@y dung duong
cong IDF mua, mot phuong phap thuong dugc ap dung trong cac nghién ctru vé quy hoach do
thi va thiét ké cac cong trinh dan dung da duoc thuc hién. Cu thé, [11-12] d4 tién hanh nghién
ctru bién d6i khong gian cia muwa cyc tri va xay dung duong cong IDF mua canh bao ngap lut
cho khu vyc TP. HCM. Trong cong trinh nghién ctru, [11] da sir dung chudi dit liéu mua cuc
tri cua cac tram thudc khu vuc TP. HCM trong giai doan 1980-2014. Nghién ctru tién hanh
xay dung duong cong IDF mua dya trén ham phéan bd xéc suat (GEV). Két qua nghién ciru
chi ra rang, mua 16n 1a nguyén nhan chinh gy ngap lut cho khu vuc TP. HCM. Trong khi,
[12] da xay dung dudng cong IDF mua dya trén ham phan phbi Log—Pearson giai doan hién
tai 1986-2005 va cac kich ban BPKH tuong lai. Két qua nghién ctru cho thdy, cudong do cac
tran mua 16n cing véi cac thoi doan va cac thoi ky khac nhau déu ghi nhan xu hudng ting tir
11-69%. Mot nghién ctru danh gia sy bién dong lwong mua theo thoi gian cho vung Bong
Bic Viét Nam dugc tién hanh boi [13] thong qua xay dung duong cong IDF mua hd trg xay
dung tan suét It thiét ke cho h¢ thong giao thong. Nhom nghién ctru da bao cao rang phuong
phap tinh toan tan suat lii thiét ké dua trén duong cong IDF mura 1a phu hop va trlen vong ap
dung cho nhitng khu vuc khac cua Viét Nam. Gay ddy, naim 2018 [14] da tién hanh mot
nghién ctru xay dung dudng cong IDF mua cho khu vuc séng Vu Gia—Thu Bén trong bdi
canh BDKH, dya trén chudi dir liéu mua ngay. Dé tién hanh nghién ctru nay, nhom tac gia da
su dung dit liéu mua lich st tr mé hinh RegCM4 theo kich ban RCP4.5 va RCP8.5 voi do
phan giai luéi 10km x 10km. Céc két qua nghién ctru chi ra rang, mua cé xu huéng ting dang
ké tir 10-30% dbi v6i kich ban RCP4.5 va RCPS.5. Cu thé, mua 1, 2 va 3 ngay cuc dai di ghi
nhan dugc sy gia tang tor 30-300 mm/ngay theo nghién ctru nay.

Trong nhitng ndm gén day, khu vuc BDCM da ghi nhan xuét hién nhiéu hién tuong thoi
tiét cuc doan nhu mua 16n gdy ngap lut [7, 15]. Cu thé, ngdy 3 thang 9 ndm 2018 mdt con
mua l6n kéo dai 3 hon gio da khién cac tuyén duong n6i d6 TP. Ca Mau nhu Hung Vuong,
Nguyén Trii, Nguyén Tat Thanh, Phan Ngoc Hién, Nguyén Cong Trir, Nguyén Dinh Chiéu
va Ngo Quyén bi ngap v6i d6 sau ngap 1én dén 50cm [7-15]. Mot sy kién muwa ning khac
xuat hién vao ngay 09/09/2019 dugc gidi chuyén mon nhan dinh do anh hudng cua gié mua
T4y Nam hoat dong manh di giy ngap cho nhiéu khu vyc trén dia ban tinh Ca Mau [ | 5]- Con
mua nady c6 thoi gian kéo dai va cuong do 16n kém giong loc da gy ngap cuc bd nhiéu noi
trong khu viec BDCM gy anh huong dén hoat dong san xuat, giao thong va cong trinh thiy
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loi cling bi anh hudng nghiém trong [7-15]. Nam 2010 vira qua, ngay 10 thang 3 trén dia ban
tinh Ca Mau di xut hién mot con mua kéo dai khoang 2 gio v0i luong mua do dugc tai tram
Ca Mau lén @& 75,9mm. Con mua niy di gdy ngap nhiéu tuyén duong tai mot s6 huyén thi
nhu huyén Cai Nude va trung tam TP. Ca Mau [15]. Gan day nhat, ngay 20 thang 10 ndm
2020 mot con mua 16n xudt hién da gay ngép ning nhidu khu v san xuat nong nghiép thudce
BDCM nhu huyén Vinh Loi, Hoa Binh, Phudc Long, TP. Bac Liéu, TP. Soc Trang, huyén Cu
Lao Dung [15].

Tir nhitng su kién mua giy ngdp xuit hién ngay mot thuong xuyén hon tao khu virc
BDCM gy anh hudng dén cac hoat dong ciia ngudi dan, nghién cliru ndy vi viy duoc tién
hanh dé xay dung duong cong IDF mua nham x4c dinh chu ky 1ap lai cia mdt su ki€n mua
cuc doan cho khu vuc BDCM dua trén phﬁm mém CumFreq va muyc tiéu xa hon ma nghién
ctru hudng dén 13 xay dung ban d6 sé canh bao ngép lut cho khu vuc, gop phan hd trg phong
tranh céc rui ro tiém an do cac su kién mua cuc doan giy ra.

2. Phwong phap nghién ciru

2.1. Khu vuc nghién curu

Ban ddo Ca Mau duoc biét dén 1a mot vung dat triing thép nam & cuc nam cta Viét Nam,
duogc gioi han boi vi tuyén tir 8233’36 Bic dén 10°19°12” Bic va kinh tuyén tir 104°42°36”
DPoéng dén 106°14°24” Pong (Hinh 1). BPCM c6 dia hinh thap dan tir Bic xudng Nam va tir
Pong sang Tay voi do cao trung binh dao dong tir 0,5m dén 1,5m [3., 16]. Do vi tri dia 1y ndm
ha luu séng Mekong nén ché do thiy dong luc cia BDCM chiu sy tac dong cua dong chay tir
thuong ngudn song Mekong va ché d6 ban nhat triéu Bién Pong, nhat triéu tir Bién Tay [3,
17-18]. Nam trong khu vuc nhiét déi gié mua, BDCM chiu sy chi phdi ctia hai mua gié Dong
Bic va Ty Nam, mua trung binh hang nim ciia khu vurc cao hon so véi cac khu vue khac cua
Viét Nam va 90% lugng mua nam tap trung vao mua mua [ 19].
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Hinh 1. Ban d6 khu vuc nghién ctru véi cac tram quan trac mua.
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2.2. Phwong phap nghién citu

2.2.1. Tham dinh chét lugng chudi dir lidu

Tham dinh chat luong chudi dit liéu 1a mot bude quan trong trude khi tién hanh sir dung
chudi dir liéu d6 cho mot nghién ciru cu thé [20]. Chat lugng mot chudi dir liéu chiu anh
huong tir diéu kién dia hinh, yéu t6 khi trong, thiy van va méi truong. Bén canh do, viéc thay
d6i thiét bi quan tric, hay thiét bi quan trac bi hong ciing 1a mot trong nhitng nguyén nhan lam
anh huong dén chit luong cta chudi dir liéu [21-23]. Trong nghién ctru ndy, hai phuong phap
tham dinh chét luong chubi dit liéu 1a Pettitt va SNHT-Standard Normal Homogeinity Test
dugc xem xét ap dung danh gia chat luong chudi dir liéu mua hang ngay tai 07 tram thudc
khu vuce nghién ctru.

Pettitt 1a mot phuong phéap thong ké duoc x4y dung cho muc dich tham dinh tinh déng
nhét ctia chudi dir liéu khi twong, thiy van va moi truong [23]. Cu thé, phuong phap Pettitt
gitp xac dinh sy gian doan tai mot vi tri bén trong chudi dit liéu thong qua biéu thirc toan hoc.
Biéu thtrc toan hoc x4c dinh sy gian doan ctia phuong phap Pettitt dwoc cho boi biéu thirc sau:

Xy =max |X;| (v6i1 <y <n) (1)

Trong do: gia tri cuc dai X 1a dir li€u gian doan tai nam y.

Vi Xi trong biéu thirc (1) dugc xac dinh theo biéu thuc (2)

Xk = 2*21 Hi—k(n+1); k=1,2,..,n (2)

Trong do r; 1a dai dién cho bac tang dan cua chudi dit liéu theo thoi gian, r1, 12, 13, ..., In.

SNHT la mot phuwong phap thong ké dugc Alexanderson xay dung cho muc dich so sanh
gi tri trung binh giita v ndm dau tién voi (n—-v) nam cudi cua chudi dir liéu quan | trac. Noi
cach khac, phuong phap nay gitp kiém tra ddng nhat & phan dau va cudi cia chudi dir liéu
quan tric duogc xét [23].

Biéu thuc kiém tra tinh déng nhat SNHT duoc xé4c dinh nhu sau:

T,=vzi+ (n—v)z2,v=1,2,...,n 3)
1 _
= S Na(a = /s (4)
_ 1 _
Z2 = EZ?:V+1(QL’ —q)/s (5)
Trong d6 q 1a chudi dit liéu (v6i 1, 2, ..., n dit lidu); q; gia tri cia mdi phan tir trong

chudi dit liéu; g 1a gia tri trung binh ctia chudi dir lidu, Ty 14 chi sb thong ké theo nim v.

Trong trudong hop s6 liéu v nam duoc xac dinh khong déng nhét khi dat gia tri cuc dai Ty
[23]:

T, = max {T,} (6)
1<v<n

Trong truong hop nghién ciru nay, chudi dit liéu mua hang ngay duoc tham dinh chét
luong dira vao phuong phap Pettitt va SNHT, v6i mirc ¥ nghia a < 0,05. Diéu d6 c6 nghia la
chudi dit liéu mua tai mot tram bat ky thudc khu vue nghién ctiru duoc xem 1a ddng nhat néu
gia tri tham dinh chat luong (gia tri p) thu dugc 16n hon gia tri ciia a = 0,05 ngugc lai chudi
dir liéu mua quan tric s& bi nghi ngd vé tinh dong nhit hay dugc xem 1a gian doan [23].

2.2.2. Chuyén d6i thoi doan mua

Dé tién hanh xay dung duong cong IDF mura, hau hét cac nghién ctru déu sir dung dit lidu
mua dau vao co thoi doan ngin quy mé dudi ngay [24]. Di véi cac nghién ciru ¢6 lién quan
dén chuyén dbi thoi doan mua [12, 25], biéu thuc (7) thuong duge lua chon dé chuyén doi
thoi doan mua ngay sang quy moé mua dudi ngay. Do do, biéu thire (7) duoc st dung trong
nghién ctu nay dé chuyen d6i dir liéu mua quy méd ngay sang cac thoi doan quy mé dudi
ngay. Vi hau hét cac chudi dir liéu mua thu thap dugc déu co quy mé ngay.
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g = IDi/g (7N

Trong do6 Iy (mm) 1a [wgng mura ung v6i thoi doan mua cin chuyén 601 Ip (mm) la lugng
mua thoi doan 24 gid, n 1a ham mi bang 1/3, d (gio) 1a thoi doan mua can chuyén doi, D 1a
thoi doan mua 24 gio, d/D 1a ty $6 gitra 2 thoi doan mua khac nhau, diu “=" dai dién cho sy
bang nhau vé phan bd xéac suit cua 2 vé& [12, 25].

2.2.3. Xay dung duong cong IDF mua

Puong cong IDF mua duoc xy dung trong nghién ciu nay dya trén phan mém
CumFreq [26]. Phan mém CumFreq dugc phét trién bai Vién Cai Thién va Cai Tao Dat Qudc
T¢é, 1a mot chuwong trinh hoan toan mién phi dung tinh toan tan suat tich Iy ciing nhu chu ky
1ap lai ctia yéu t6 khi turong, thiy vin va moi truong [27]. Trong nghién ctru nay, phin mém
CumFreq dugc 4p dung tinh toan tan sudt tich Iy, chu ky ldp lai va thoi doan cia chubi dit
liéu mua tai cac tram quan tric mua khu vuc BDCM.

Trong phan mém CumFreq, ba ham phan bd Gumbel, GEV va Log—Pearson III thuong
duogc sir dung dé xac dinh dudng cong IDF mua [23, 26]. Trong nghién ctru nay, ham GEV
dugc lya chon xay dung duong cong IDF mua cho khu vee BDCM thong qua cac danh gia so
bd vé kha ning ap dung ctia nd so v6i ham phan bd khac va dua vao cac két qua nghién ciru tir

cac cong trinh déchng bé [7, 11-12, 24] cho cac khu vuc thudc Viét Nam.
Ham phan bo tan suat tich lily GEV dugc xay dung nhu sau:
F) = exp [~(1+k (Z4)7H) (8)

Trong d6 F(x) biéu thi ham phan phdi GEV, o 1a tham s6 ty 1é v6i 6 > 0 xac dinh do 1éch
hai phia so v6i tham s6 vi tri, k 1a tham s6 hinh dang chi phéi hinh déng cua phan phéi xac
sudt, p 1a tham s vi tri, phu thudc vao thoi gian va duoc xac dinh thong qua mbi lién hé trong
biéu thte (9) [7, 28].

u® = m@®+ po ©)

Trong d6 t 14 thoi gian, p; va po 1a tham sé chin va doc [7, 28].

Ham phan phdi GEV dugc danh gia 1a mot ham phan phéi linh hoat, n6 chira bén trong
cac tham s6 vi tri (), quy mé (o) va hinh dang (k). Chinh vi vay, ham phan phéi nay dugc lwa
chon &p dung rong rai trong cac nghién ctru co6 li€n quan boi [7, 29].

Quy trinh cac budc tién hanh xay dung dudng cong IDF mua cho khu viee BDCM duogc
minh hoa & Hinh 2.

Cu thé cac budc tién hanh nghién ctu nay duoc thyc hién nhu sau:

Phén tich so b chudi dit liéu mua quan tric dau vao;

banh gia chat lugng dit liéu mua lich su thong qua phuong phap Pettitt va SNHT;

Chuyén doi dit liéu mwa quy mé ngay vé quy mé dudi ngay boi dung biéu thuc (7);

Phén tich, danh gia kha ning sir dung cdc ham phan bé GEV, Gumbel va Log—Pearson
thiét 1ap ham phan phdi tan suét tich lity (CDF) mua;

X4y dung duong cong IDF mua dira trén ham phan phéi tan suét tich lity CDF.

Trong nghién ctru nay, cac duong cong IDF mua dugc xay dung tuong ing vdi cac
khoang thoi gian 0,25, 0,5, 1, 1,5, 2, 3, 6, 8 va 12 gio.

2.2.4. Dit liéu dau vao phuc vu nghién ctru

Chudi s6 liéu mua hang ngay tai cdc tram quan tric Ganh Hao, Nam Cén, Song Péc,
Thoi Binh, Rach Gi4 va Bac Liéu duoc thu thap tir Tong Cuc Khi twgng Thuy vin va Phan
Vién Khoa hoc Khi tugng Thuy van va Bién ddi khi hau (SIHYMECC) trong giai doan
1984-2017. Qua phan tich so bd cho thiy, lugng mua trung binh nim tai cac tram thudc khu
vuc BDCM dat tir 1885,4mm dén 2356,0mm va luong mua mot ngay lon nhét dao dong
trong khoang tir 0 dén 224,6 mm (Bang 1).
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Chuyen doi quy U‘}g dung phan | — Xay dung duong

mo mua - (¢) / e CTmFreq tan suat CDF
‘ Ham phan b6 |[ Him phéan bo [ Ham phan b
GEV Gumbel Log-Pearson III )
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Hinh 2. Quy trinh tién hanh x4y dung dudng IDF mura cho khu vize BDCM.

Bang 1. Céc thong tin va déc trung théng ké ctia 07 tram do mua khu vure nghién ciru.

Toa do Mua naim Mua ngay Mua ngay Giai doan Khodng
Tram trung binh  trung binh 16m nhét . thoi gian
Vido Kinh df Tu bén
(mm) (mm) (mm) (nam)

Bac Liéu 105,71 9,28 1949,7 39,1 203,7 1984 2017 34
Ganh Hao 105,42 9,03 1885,4 41,1 224.,6 1984 2017 34
Nam Can 105,07 8,75 2339,3 48,2 246,4 1987 2017 31
Théi Binh 105,09 9,35 2337,0 46,7 184,0 1984 2017 34
Song Péc 104,83 9,04 2261,6 47,5 239,6 1984 2017 34
Rach Gia 105,07 10,00 2168,1 44,4 220,3 1984 2017 34

3. Két qua va thao luin

3.1. Bdnh gid chdt lwong chudi dit liéu muwa

Két qua tham dinh chat lwong chudi dir liéu mua tai 06 tram quan tric thudc khu vuc
nghién ciru duge trinh bay ¢ Bang 2. Qua két qua tham dinh dya trén phuong phép Pettitt va
SNHT cho thay, gia tri p thu dugc d6i voi cac tram Ganh Hao, Théi Binh, Nam Cin, Bac
Liéu va Rach Gia dao dong trong khoang 0,418-0,943 (Bang 2). Trong khi, tai tram Song
Déc gia trj p tinh dugc 1a 0,004 (ddi véi phuong phap Pettitt) va 0,049 (601 v6i phuong phap
SNHT). Véi muc y nghia a < 0,05, chudi dit liéu mua tram Song Ddc khong dong nhit
(Hinh 3), trong khi cac tram con lai c6 tinh dong nhat boi gia tri p 1én hon muc y nghia. Do
d6, chudi dir liéu mua tram Song Ddc khong duoc xem xét cho xdy dung duong cong IDF
mua tai tram nay.
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Bang 2. Két qua thAm dinh chét lugng chudi dir liéu mua tai cac tram quan tric mua khu vuc BBCM.

STT Tram Giatrip Két qua thAm dinh
Pettitt  SNHT Dat Khong dat

1 Ganh Hao 0,699 0,630 X

2 Nam Can 0,418 0,447 X

3 Théi Binh 0,943 0,732 X

4 Bac Liéu 0,745 0,855 X

5 Rach Gia 0,734 0,556 X

6  Song Pbc 0,004 0,049 X
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Hinh 3. Tham dinh chét lwong chudi dit liéu mua tai cac tram thude khu viee BDCM.

3.2. Xay dung dwong cong IDF mua

BPuong cong IDF mua xay dung cho 05 tram do mua thudc khu vuc BPCM dugc trinh
bay & Hinh 4. Két qua tinh toan cho thay, véi thoi doan ngin 0,25 gio, cudong do mua co thé
dao dong trong khoang tir 33,9 mm/gio dén 42,8mm/gid ddi véi chu ky 1ap lai 2 nam trong
khi véi chu ky 1ap lai 100 ndm, cudong d§ mua tai cac tram thudc khu vuc nghién ctru dao
dong trong khoang tir 114,8 mm/gid dén 215,2mm/gid (Bang 3). Tuong ty voi cac thoi doan
mua tir 0,5 dén 8 gid, cuong do mua tai cac tram dao dong trong khoang tir 21,4 mm/gio dén
135,7 mm/gio va 3,4mm/gio dén 21,4 mm/gid. Nhin chung, trén toan khu vuc nghién cuu,
cudng d6 mua 16n nhét xay ra ¢ chu ky ldp lai 100 nam ttc 1a tan sudt lap lai 1% tai tat ca thoi
doan mua khac nhau, dao dong tir 8,7 mm/gi¢ (thoi doan 12h, ddi voi tram Théi Binh) dén
215,2 mm/gio (thoi doan 15 phut, dbi v6i tram Nam Can); v6i tram Bac Liéu, Rach Gia va
Ganh Hao cuong do mua 15 phut lan luot ghi nhan duogc 178,2 mm/gio, 192,4 mm/gio va
196,3 mm/gi¢ (Bang 3).



Tap chi Khi twong Thiy van 2021, 727, 33-43; doi:10.36335/VNJHM.2021(727).33-43

wn
=

2 ndm

g40 |}
St |
T
E 304 1}
= %
@ )
- ‘o
50020 W,
5 N
<0 e

0

[ 2 4
120
20 nim

100 -
2
S
= 80
E
= 60 -
=]
£ 40 -
]
~ 20

0
0 2 4

g d§ (mm/giir)

Cuiy

o
£

220

S

120 -

[
Beoxs
eceses

0

Bac Liéu

--- Rach Gii

——Ganh Hao

——-Nam Ciin

Théi Binh

Bac Liéu

Rach Gia

Ganh Hao

Nam Can

Thdéi Binh

10

100 nim

2

4

70
60
50
40 |
30
20
10
0

180
160
140 4
120

100 |

80

40
20 4

3
Thii doan (gio)

50 nim

4 6

Bae Liéu
Rach Gia
Ganh Hiao
Niam Cin

Théi Binh

10 12

Bac Liéu

Rach Gia
Ganh Hio
Nam Ciin

Théi Binh
10

Bac Liéu
Rach Gia
Ganh Hao
Nam Cin

Théi Binh

Hinh 4. Cac duong cong thoi doan—cuong do—tan sudt mua xay dung cho cac tram thudc khu viec BDPCM
v6i chu ky 1ap lai tir 2 dén 100 nam va thoi doan tir 0,25 gio dén 12 gio.

Bang 3. Két qua phan tich cuong d6 mua theo cac thoi doan va chu ky lap tai cac tram.

Tram

Céc thoi doan mura (gio)

025 05 1 1,5 2 3 6 8 12
Chu ky lap: 2 nam
Bac Liéu 339 214 135 103 85 65 41 34 26
Rach Gia 38,8 244 154 11,7 9,7 74 47 39 29
Ganh Hao 362 228 144 11,0 91 69 44 36 27
Nam Can 42,8 27,0 17,0 13,0 10,7 82 52 43 32
Théi Binh 40,5 255 16,1 123 10,1 7,7 49 40 3,
Chu ky lap: 5 nam
Bac Liéu 546 344 21,7 16,5 13,7 104 6,6 54 4,1
Rach Gia 59,0 37,1 234 179 147 112 7,1 59 45
Ganh Hao 57,5 362 228 174 144 11,0 69 57 44
Nam Cén 68,1 429 270 20,6 17,1 13,0 82 68 52
Théi Binh 658 41,5 26,1 199 165 126 79 65 50
Chu ky lap: 20 nam
Bac Liéu 101,8 65,6 41,3 31,5 26,0 199 12,5 103 79
Rach Gia 1050 66,1 41,6 31,8 262 20,0 12,6 104 7,9
Ganh Hao 106,6 67,1 423 323 26,6 203 12,8 10,6 8,1
Nam Cian 118,6 74,7 47,1 359 29,7 22,6 143 11,8 9,0
Théi Binh 91,1 574 362 27,6 228 174 11,0 90 69
Chu ky lap: 50 nam
Bac Liéu 153,1 96,3 60,8 46,4 382 292 184 152 11,6
Rach Gia 149,8 943 59,5 454 37,5 28,6 18,0 149 114
Ganh Hao 1514 953 60,0 458 37,8 289 182 150 11,5
Nam Can 163,9 103,1 65,0 49,6 41,0 31,2 19,7 16,3 124
Théi Binh 1063 67,0 422 322 266 203 128 10,6 8,1
Chu ky lap: 100 nam
Bac Liéu 1782 112,0 70,6 54,0 44,5 339 214 17,6 13,5
Rach Gia 1924 121,2 76,5 58,3 482 36,7 232 19,1 14,6
Ganh Hao 196,3 123,5 77,8 59,4 49,0 374 23,6 19,5 149
Nam Cén 2152 1357 85,5 652 539 41,1 259 214 163
Théi Binh 1148 723 456 348 287 219 138 114 87

40



Tap chi Khi twong Thiy van 2021, 727, 33-43; doi:10.36335/VNJHM.2021(727).33-43 41

4. Két luan

Nghién ctru da tién hanh x4y dung duong cong cudng do-thdi doan—tan suat mua theo
cac thoi doan tir 0,25 dén 12 gio tng véi cac chu ky 1ap lai tir 2 dén 100 nim cho khu vire ban
dao Ca Mau. Cac két qua tinh toan thu dugc cho thdy con mua c¢6 lwong mua tir 60,0mm tré
1€n x4y ra trong thoi doan dudi 3 gid s€ gay ngap cuc by mot s6 khu vuc tir 0,7—1,0 m. Trong
khi do, voi su cac sy kién mua cuc doan c6 cuong do 1én dén 2152 mm/ gi0 g voi chu ky
lap lai 100 nam, d¢ sdu va pham vi ngdp chic chin s& nghiém trong hon d6i v6i cong trinh
dan dung nhu dudng giao thong, cong trinh thuy loi, cac khu dén cu ndm trong ving tring.

Céc két qua xay dung duong cong cuong do—thoi doan—tan suét twong ung voi cac thoi
doan va chu ky 1ap lai rat can thiét dé hd tro thong tin trong cong tac xay dung, ndng cip hé
thdng thoat nudc, quy hoach thuy loi gdp phan han ché cac riii ro tir cac sy kién mua cuc doan
c6 xu hudng xuét hién ngay mot gia ting d6i véi khu vire ban dao Ca Mau.

DPong gop cia tac gia: Xay dung y tuong nghién ciru: H.C.T., D.T.A.; Lya chon phuong
phap nghién ctru: H.C.T., D.T.A.; Viét ban thao bai bao: H.C.T., D.T.A.; Chinh stra bai bao:
H.C.T.,D.T.A.

Loi cam on: Cac tic gia xin chan thanh cam on cic phan bién di dong gop v kién hitu ich,
giup céac tac gid hoan thién ban thao nay.
Loi cam doan: Tép thé tac gia cam doan bai béo nay 13 cong trinh nghién ctru cta tap thé tac
gia, chua dugc cong bo ¢ dau, khong duoc sao chép tir nhitng nghién ctru trude day; khong cod
su tranh chap loi ich trong nhom tac gia.
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Simulating rainfall intensity—duration—frequency curve towards
establishing innundation maps in Camau peninsula
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Abstract: In recent years, heavy rainfall events have appeared frequently in the Ca Mau
peninsula area, causing local flooding and affecting many aspects of life in the area.
According to a report of the Ministry of Natural Resources and Environment, rainfall is an
increase tend in intensity and frequency in the Ca Mau Peninsula as a part of climate
variability. Heavy rainfall tends increase, which will cause the local flooding events in
which has low terrain and less severe drainage systems. It is, thus, necessary to proactively
prevent adverse effects from flooding events on people’s lives. Therefore, the goal of the
study is a) to simulate rainfall intensity—duration—frequency (IDF) curve of the extreme
rainfall events using the CumFreq software for the Ca Mau Peninsula and b) toward to
establish inundation maps based on the simulated data from rainfall IDF curve, contributing
to proactively minimize the potential risks of flooding as well as proactively adapt the
impacts of climate variability.

Keywords: Flooding; Low—lying area; Unusual rainfall; Sea level rise; Ca Mau peninsula.



