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Tém tit: 1a mot phuong phap thuong duoc st dung dé giam thiéu 6 nhiém kim loai nang
(KLN) trong dat. Vi nhimg uu diém nhu chi phi thép, hi¢u qua cao va don gian nén phuong
phap nay ngay cang phd bién. Hién nay, co rt nhiéu vat liéu hip phu méi, zeolite bién tinh
1a mot trong s6 do, voi nhiing tinh chat va dic diém vuot troi caa vat liéu bién tinh so voi
vat liéu goc. Nghién ctru nay dugc thuc hién nam 2023-2024 nham khao sat mot sb yeu tb
moi truong, bao gdm pH dat, do am dat va thoi gian u dat véi vat liéu hap phu Mg/Al LDH-
zeolite (vat liéu dugc bién tinh tir zeolite tu nhién) dén kha nang c¢b dinh dong thoi Pb, Cd
va Cr trong dat 6 nhidém. Nghién ctru thiét 1ap phuong phép thi nghiém st dung dat duoc
gy 6 nhiém nhan tao. Cac gia tri pH duoc khao sat tir 5-9, do am dat 30, 50 va 70%, thoi
gianu 15,30 va 45 ngay. Quanghién ctru da chira rang kha ning hap phu cua Mg/Al LDH-
zeolite dat dugc la Cr>Pb>Cd & tat ca cac thi nghiém. O pH = 5, Cr duoc co dinh tot nhat,
& pH = 7 ca Pb va Cd dugc cb dinh phu hop so véi cac mire pH khac. Do am dat v6i thoi
gian 1 toi wu lan luot 12 70% va 30 ngay. Két qua nghién ciru nay di lam rd tac dong cua
pH dat, d6 am dat va thoi gian 1 1én nang luc hdp phu Pb, Cd va Cr boi Mg/Al LDH-zeolite.

Tir khéa: C6 dinh, Pb, Cd, Cr, Mg/Al LDH-zeolite.

1. Gioi thi¢u

O nhiém KLN trong dat 1a mot van dé moi truong nghiém trong va ngay cang dugc cong
chung quan tdm do cac mdi lo ngai dén sy an toan ctia cac loai nong san [1-3]. Cac KLN phd
bién c6 doc tinh cao bao gém chi (Pb), cadmium (Cd), thuy ngén (Hg), asen (As), crom (Cr)
va niken (Ni), trong d6 5 loai bao gom: asen (As), cadmium (Cd), crom (Cr)(VI), thiy ngan
(Hg) va chi (Pb) 1a nhiing chét doc khong vuot ngudng va co thé gay doc & ndng do rat thap.
Nhimg KLN nay dugc goi 1a KLN ¢6 van dé nhat va 1a KLN doc hai [4].

Dé giai quyét van dé 6 nhidm KLN trong dét, nhiéu bién phap da dugc trién khai, bao
gom hap phu, phuong phap rira trdi va tng dung sinh hoc,... [5]. Trong s6 do, bién phap hap
phu ndi bat véi viée sir dung cac chit phu gia hitu co va v co nham giam thiéu do di dong
va doc tinh cua KLN trong dat. Muc tiéu chinh cta hap phu 13 chuyén hoa KLN tur dang di
dong sang dang 6n dinh hon tir goc do dia hoa, théng qua cac qua trinh nhu hap phu, két tia
va tao phtrc [6]. Phuong phap hip phu, dua trén nguyén 1y ¢d dinh cac ion KLN bai cac
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khodng vt sét, dugc wa chudng do tinh don gian, hiéu qua va tiét kiém chi phi. Cac yéu tb
chinh anh huéng dén qua trinh hap phu KLN bao gdm chét keo v6 co nhu khoang sét, oxit
va hydroxit cua kim loai [7], cacbonat va phét phat cta kim loai [8]. Bing cach sir dung vt
liéu hap phu Mg/Al LDH-zeolite, duoc tao ra tir viée bién tinh khoang zeolite tir nhién, nghién
ctru ndy nhan manh vao wu diém cua phuong phap hap phu: thuan loi, chi phi thip va hiéu
qua. Mg/Al LDH-zeolite dugc chon lya do s¢ hitu nhiéu dic tinh ndi troi nhu dién tich bé
mit 16n, ciu trac, sy hién dién ctia nhiéu nhém chirc hoat tinh déu dong gop vao hiéu qua
hép phu vuot trdi va ing dung da dang cua vat liéu. Cac ung dung phé bién nhu lam vat liéu
luwu trit nhiét va chat hip phu; cic nguyén td trao ddi ion; chat sang loc phan tir; va cac chat
xuc tac trong cac phan tng hoa hoc khac nhau [9-12].

Trong nd luc giai quyét van dé 6 nhiém KLN bang viéc 4p dung vat liéu hép phu vao
dat, viéc nghién ctru anh huodng cia cic diéu kién méi truong nhu pH, do am va thoi gian
tiép xtic gilta dat va vat liéu hap phu 1én qua trinh loai bé KLN tré nén quan trong. Dya trén
sy hiéu biét nay, cong trinh nay tap trung vao viéc xac dinh anh hudng cu thé ctia nhitng yéu
t6 moi truong trén dén kha nang loai bé Pb?*, Cd?* va CrOg bang cach sir dung Mg/Al LDH-
zeolite thong qua thi nghiém. Viéc chon lua cac kim loai Pb, Cd va Cr dé nghién ctru dya
trén nguy co doc hai ca chung ¢ cac mirc 46 nong do thap, voi Pb?* va Cd?* 1a cac ion duong
va CrO42 1 ion &m, nham muc tiéu kham phé kha nang vat liu hép phu co thé tuong tac voi
ca hai loai ion nay. Pay 1a phuong phap tiép can co gia tri trong viéc mo rong kha nang tng
dung cua vat li¢u hép phu trong cai tao dét bj nhiém KLN, déng thoi mé duong cho nhiing
nghién ctru tiép theo trong hudng nay.

2. Vat liéu va phwong phap nghién ciru

2.1. Chudn bi dat va vdt liéu hdp phu

Dit sach dugc thu & do sau 0-50 cm tir dét df)i tai Trai thuc nghiém Truong Pai hoc
Nong Lam, Pai hoc Thai Nguyén. Piém thu mau nam & ving dat tu nhién khong canh tac
nong nghiép. Dt thu thap dugc phoi kho trong khong khi trong mot tuan sau d6 gid nho va
rdy qua ray véi kich thuéc nhé hon 2 mm. D4t sau khi xir Iy duge cho vao tiii zip bao quan
dé thyc hién thi nghiém.

Chuan bi vat liéu hap phu Mg/Al LDH-zeolite: Mac du ton tai nhiéu k¥ thuat dé diéu
chinh cau trdc cua zeolite, cong trinh nay di quyét dinh 4p dung phwong phép tong hop dong
két tia nham bién tinh zeolite ty nhién, mot k§ thuat da dugc [13] cling nhu nghién ctu [5]
ap dung thanh cong trong viéc tao ra vat liéu Mg/Al LDH-zeolite. Ky thuat nay, thdng qua
viéc tong hop Mg/Al LDH trong su hién dién cua zeolite, di duoc chirng minh 13 ting cudng
dang ké kha nang hap phu caa vat liéu Mg/Al LDH-zeolite, diéu nay dugc xac nhan qua cac
két qua tir phan tich XRD, SEM, BET, EDX, va FTIR. Dé t6i wu héa quy trinh tong hop, s&
tién hanh danh gi4 anh huong cua céc bién sé quan trong nhu ty 18 cac chat phan ang, téc do
khudy, thoi gian phan @ng va nhiét ¢ dbi vai qua trinh bién tinh. Quy trinh thi nghiém cu
thé duoc thyc hién nhu sau: Lay 100 ml dung dich chira 0,01 mol AI(NOs)s va 0,02 mol
Mg(NOs)2 (tao thanh dung dich Mg/Al LDH), dugc két hop trong mét binh thay tinh 400 ml
va sau d6 thém zeolite theo ty 1¢ phan trim khdi luong 1 30% Mg/Al LDH dén 70% zeolite.
Tiép theo, dung dich NaOH 1M va Na,COs 0,5M duoc tir tir thém vao cho dén khi pH cua
hén hop dat 11.0. H3n hop sau d6 duoc dit trén bép khudy tir, duy tri ¢ nhiét d6 80°C trong
khoang thoi gian 4 gio. Chat rin sau cung duoc tach ra tir dung dich théng qua qué trinh ly
tam, rira sach nam 1an véi nudc cat va say kho ¢ nhiét ¢ 100°C trong vong 24 gio dé thu
dugc san pham Mg/Al LDH-zeolite cudi cung.

2.2. B6 tri thi nghiém

Dit sach dugc gdy 6 nhiém nhén tao c¢6 ndng do tong s 50 mg/kg cua cac KLN Pb, Cd
va Cr ¢ dang trao d6i dugc chuan bi bang cach tron mot thé tich dung dich xac dinh (Pb(NO3)z,
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Cd(NO3)2, K2Cr207) véi dat dé dat ndng do trén. Dat sach da chira cac kim loai niang Pb, Cd
va Cr trao d6i duoc goi 1a dit 6 nhiém nhan tao.

- Thi nghiém 1 duoc thiét ké nhim danh gi4 tac dong cta pH dét dbi voi qua trinh hép
phu cac cation (Pb?*, Cd?") va anion (CI’O4 ). Trong quy trinh nay, mau dat ban dau duoc 6
nhiém bing cach thém vao cac ion véi noéng d 50 mg/kg. Sir dung dung dich Ca(OH)2, pH
cua dat duoc diéu chinh dén cac gia tri cu thé1a5,6,7,8,vao. Tlep theo, mot luong vat liéu
hap phu Mg/Al LDH-zeolite chiém 3% khdi lwong dat (w/w) dugc tron déu va mau dat duoc
U trong khoang thoi gian 30 ngay véi do am duogc kiém soat & muc 70%. Két thuc thoi gian
1, miu dat duoc phan tich dé xac dinh lugng cation va anion con lai sau qué trinh hép phu.
Chi tiét cua phuong phap thi nghiém nay duoc trinh bay trong Bang 1.

Bang 1. M6 ta cac cong thic thi nghiém anh huong cia pH dat.

TT Miu bit (g) Ty 18 Mg/Al LDH-zeolite (J)  Ham hrgng Pb?*, Cd** va
CrO4* (mg/kg)
CTO 50 0 0
CT1 50 0 50
3 pH5,6,7,8,9 50 1,5 50

- Thi nghiém 2 tép trung vao viéc kham pha anh huong cua d6 a am dat 1én qua trinh hap
phu cation (Pb%*, Cd?*) va anion (CrO4%). M01 mau dat, d3 bi 6 nhiém boi cac ion voi ndng
do 1a 50 mg/kg, duge bd sung mot luong tdi wu cua vat lidu hap phu Mg/Al LDH-zeolite,
duogc xac dinh tir két qua cua Thi nghiém 1. Pong thoi, pH dat tdi uu ciing duoc ap dung dya
trén két luan tr Thi nghiém 1. Mau dat sau d6 dugc U trong khoang thoi gian 13 30 ngay &
cac muc do 4m khac nhau: 30%, 50%, va 70% dé xem xét su bién doi trong hiéu sut hép
phu ciia cac ion KLN duéi cac diéu kién o am khac nhau. Chi tiét va két qua cta quy trinh
thi nghiém dugc thé hién rd rang trong Bang 2.

Bang 2. M6 ta cong thirc thi nghiém anh huéng cta d6 4m dat.

TT Miu bit (g) Ty 18 Mg/Al LDH-zeolite ~ Ham lwgng Pb?*, Cd?* va
(9) CrO+* (mg/kg)
1 CTO 50 0 0
2 CT1 50 0 50
3 DA 30, 50, 70% 50 1,5 50

- Thi nghiém 3 dugc thiét ké dé danh gia tac dong cua thoi gian u 1én kha nang hap phu
cation (Pb?*, Cd?*) va anion (CrO4 ) trong dat. M01 mau dat, di bi gay 6 nhiém v6i nong do
cac KLN la 50 mg/kg, dugc bd sung mot lugng c¢d dinh vét lidu hap phu Mg/Al LDH-zeolite
chiém 3% trong luong dat (w/w). Dua trén két qua thu duoc tir Thi nghiém 1, pH dat duoc
diéu chinh téi murc t6i wru va tir Thi nghiém 2, mirc d6 am t6i wu ciing dwoc ap dung. Mau dat
sau d6 duoc u trong cac khoang thoi gian khac nhau: 15, 30, va 45 ngay dé xem xét anh
huong ciia thoi gian t d6i v6i hidu qua hap phu ctia vat lidu. Thong tin chi tiét vé cach thyc
hién va két qua cua thi nghiém duoc trinh bay cu thé trong Bang 3.

Bang 3. M6 ta cong thirc thi nghiém anh hudng cta thoi gian u.

TT Maiu Pit(g) Ty 1é Mg/Al LDH-zeolite ~ Ham lwgng Pb%*, Cd?* va
(9) CrO4% (mg/kg)
CTO 50 0 0
2 CT1 50 0 50

3 TG 15, 30, 45 ngay 50 1,5 50
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2.3. Phwong phap phdn tich

Dit duoc kiém tra vé mirc 6 6 nhidm ctia cac cation (Pb?*, Cd?**) va anion (CrO4%), cling
v6i viée phan tich thanh phan co gi6i, d6 pH, d6 dan dién (EC) va carbon hitu co (OC). Bé
xéac dinh do pH va EC, phuong phap do R. Bian va cong sy phat trién vao cic ndm 2013 va
2014 [14,15] dugc 4p dung. Carbon hitu co trong dit dugce dinh lwong thong qua phuong
phap Walkley-Black, trong d6 carbon hiru co bi 6xi héa boi dung dich KoCrO4 va HzSOa,
sau d6 dung Fe(NH4)2(S04)2.6H20 dé chuin d6 lwong dicromat du. Phan loai két cau dit
dugc thuc hién dya trén phuong phép pipet nhim xéc dinh ty 1¢ cua cat, sét va limon [16].
Téng ham lugng cua Cd, Pb, va Cr trong dét va vat lieu hép phu dugc xac dinh sau khi tién
hanh qua trinh phan hity mau bang HNO3 va HCI véi ty 18 1:3. Huyén phu sau khi dé loc s&
dugc phén tich dé do ludong luong kim loai bang may quang phd hap thu nguyén tir (Hitachi
Model Z 2000, Nhat Ban) [17]. Phan tich nim dang ctia KLN trong dat duoc thuc hién theo
quy trinh chiét xuét tuan tu do [18] dé xuat va di duoc chinh sira boi [19]. Dwa vao nghién
ctru, KLN trong dét ton tai dudi 5 dang chinh: KLN dé trao d6i (FI), KLN két hop véi
cacbonat (F2), KLN gin vdi oxit ciia sat va mangan (F3), KLN tao phtrc véi hop chat hiru co
(F4), va cac dang KLN khac (F5).

Quy trinh chiét nhu sau: Hai gam mau dat duoc dit vao dng ly tim bang polycarbonate,
thuc hién qua trinh chiét xuit theo tung giai doan nhu sau:

+ F1: Chiét véi dung dich NH40Ac 1M, pH 7, 20 mL, 2 gid & diéu kién nhiét do phong.

+ F2: Sir dung can thu duogc tu F1, chiét tiép v6i dung dich NH40OAc 1M, pH 5, 20 mL,
2 gi¢o ¢ nhiét do phong.

+ F3: Chiét can tir F2 bang dung dich NH,OH.HCI 0.04M trong HOAc 25%, 20 mL, 6
gid, st dung bé nudc nong & 60°C.

+ F4: Chiét can tir F3 bﬁng dung dich H202 30%, pH 2, 15 mL, 5,5 gi¢ ¢ 80°C trong bé
nudc nong.

+ F5: Sau khi 1am ngudi cén tir F4, thém vao 5 mL NH4OAc 3.2M trong HNO3 20%, lac
0.5 gid va sau d6 pha lodng t6i 20 mL bang nudc cat.

Dich chiét chira Pb, Cd va Cr tir mbi giai doan dugc loc va phan tich béng may ICP-MS
(Model ULTIMA EXPERT, Horiba, Nhat Ban). Tong nong d6 Cr, Pb, va Cd trong dat mau
twoi duoc xac dinh théng qua phuong phap phan hiy bang hn hgp HNO3 dam dic va HCI
theo ty 1& 1:3, sau d6 phan tich bang ICP-MS.

Hinh théi hoc cua vt liéu Mg/Al LDH-zeolite duoc nghién ciru str dung may quang phd
tia X phan tan nang luong, két hop v6i hé thong phan tich EDX va ky thuat quét dién tr SEM
(HITACHI S-4800). Bé danh gia dién tich bé mat va cau tric xdp cuia mau, phuong phép
Brunauer-Emmett-Teller (BET) duogc ap dung, voi viée sir dung thiét bi phan tich dién tich
bé mit cy thé SSA-4300 ciia hang Builder.

3. Két qua va thao luan

3.1. Pac diem cua dat nghién ciru va nhirng diéeu chinh

- Pic diém cua dit ban dau: Pic diém cua dit thi nghiém nhu sau: ty I¢ cat, lemon va
sét trong dét thi nghiém 1an lugt 14 55,16 %; 23,82 % va 21,02 %. Dit nay c6 ham luong OC
2,03 % va EC thap (27,2 pS/cm). B pH cua dat = 4,93, phit hop dé canh tac nong nghiép.
Ham luong tong Pb, Cd va Cr trong dat rat thap, twong ung 1a 1,92; 0,5 va 0,42 mg/kg (dat
kho). Cac dang di dong ctia cac KLN trén ciing c¢6 ham lwong rat thap (Pb, Cd va Cr trao d6i
turong ¢ng 1a 0,21; 0,08 va 0,30 mg/kg). Thong tin vé dat nay cho thdy dét twong dbi sach,
ham lugng cac ion KLN Pb, Cd va Cr ¢ ham lugng thép.

- Pac diém cua vat liéu Mg/Al LDH-zeolite: Két qua phan tich dién tich bé mat caa vat
lieu (BET) chi ra raing Mg/Al LDH-zeolite c6 dién tich bé mit 1én dén 252,66 m2/g (cao hon
dang ké so véi vat liéu zeolite), do vay vat liéu Mg/Al LDH-zeolite ¢6 kha ning hap phu tét
cac chat 6 nhiém trong dat. Vat liéu Mg/Al LDH-zeolite dugc nghién ciru cho thay c6 thé
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tich 15 réng dang ké, dat 209.5011 cm?/g, diéu nay lam ting kha ning twong tac va hap phu
ctia vt liéu v6i cac chit 6 nhiém nhd vao su hién dién cua khong gian rong rong rai. Ty 16
Al trong Mg/Al LDH-zeolite dat 6,22%, bén canh d6 con ghi nhan sy ¢c6 mat cua Mg voi ty
16 12 10,09% va Na chiém 1,10%. Phéan tich EDX cung cip cai nhin toan dién vé thanh phan
hoéa hoc cuia vat liéu, ndi bat voi C (10,87%), O (58,80%), Na (1,1%), Mg (10,09%), Al
(6,26%), Si (11,39%), Ca (0,7%), va Fe (0,8%), ciing v&i sy xuét hién cta cac hop chat nhu
CaCOs, SiO2, va AlOs. Su phong pha vé thanh phan héa hoc va céu tric x6p ciia Mg/Al
LDH-zeolite 1a yéu td quan trong tao nén tinh chét vat ly va héa hoc uu viét cua vat li¢u nay.
Céc nhom chuc trén bé mit vat liéu mang dién tich am, diéu nay gitp ting cuong kha ning
hap phu KLN 1én bé mat, qua d6 htra hen 1a giai phap hiéu qua cho viéc loai bo va xtu Iy 6
nhiém KLN trong méi truong.

Weight% Atomic%
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58.80 64.34
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10.09 7.26
6.26 4.06
1139 710
0.70 030
0.80 0.25
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Hinh 1. Anh SEM va EDX ciia Mg/Al LDH-zeolite.

3.2, Aﬁh hieong cia pH dit dén kha nang co dinh Pb, Cd va Cr di déng trong dat bang vit
liéu hap phu Mg/Al LDH-zeolite

Do pH ciia dat co anh hudng dang ké dén kha nang di dong tir d6 tac dong dang ké dén
tinh kha dung sinh hoc va doc tinh ctia cac KLN trong mdi trudng dat. Anh huéng cia pH
dat (tir 5-9) dén kha ning ¢ dinh Pb linh dong trong dat bi 6 nhiém bang vat liéu hap phu
Mg/Al LDH-zeolite dugc trinh bay tai hinh 2a.

Két qua trong hinh 2a rd rang cho thiy sy giam dang ké ciia ty 1¢ trao doi chi (Pb) trong
dat sau 30 ngay ¢ voi Mg/Al LDH-zeolite. Tat ca cac cong thirc ma U bang vat liéu hap phu
Pb déu cho thiy sy giam so véi cong thirc d6i chimg (CTO). Tinh linh dong cta Pb (biéu dién
bang ham lugng F1) ghi nhan gia tri thap nhat ¢ pH 7, tir 89,75% (twong duong 14,97 mg/kg)
& CT1 giam xudng con 14,78% (twong duong 2,52 mg/kg) sau 30 ngay U dat véi vat lidu hap
phu Mg/Al LDH-zeolite. Ham luong F1 cia Pb & pH 8 va 9 cao hon so voi pH 7, nhung van
thdp hon so v&i cong thirc ddi chimg CT1. C6 thé thdy rang kha ning c6 dinh Pb cia vat liéu
Mg/Al LDH-zeolite dat dugc hiéu qua kha tét. Sau khi bo sung vat liéu hap phu thi Pb tir
dang linh dong da dugc chuyén héa thanh cac dang phuc. Thir ty chuyén hoa nay 1a: F3: lién
két voi cacbonat > F4: lién két v6i hitu co > F2: lién két v6i oxit ciia Fe va Mn, va cubi cing
1a céc dang khac. Két qua nay cho thiy rang & cac cong thirc dat duoc didu chinh pH va bo
sung vt liéu hap phu, cac lién két vat Iy va hoa hoc cua Pb trong dang trao ddi v6i cac thanh
phan trong dat da duoc ting cudng, giup chuyén hoa thanh cic dang phuc. Diéu nay chi ra
rang d6 pH cua dat dong vai tro quan trong trong viéc diéu chinh sy phan bd va tuong tac
cua chi (Pb) voi cac thanh phan cua chat hap phu ciing nhu trong dat. Khi d6 pH ting, kha
nang lién két ctia Pb v6i cac yéu tb hoa hoc va vat Iy khac nhu carbonat cling tang Ién, dan
dén viéc giam kha nang trao doi va cb dinh Pb trén bé mit cta chat hip phy. Diéu nay 1a hoan
toan twong thich véi két qua nghién ctru di duoc cong bd trude d6 vé anh huong cua d6 pH
dat 1én sy cb dinh Pb. Nghién ctru [20] da chi ra ring, do pH thap hon c6 thé ting cuong do
hoa tan va kha nang trao ddi cua Pb, tir d6 lam tang nguy co chi dugc thyc vat hép thu va sau
d6 tiép tuc lan truyén trong chudi thic an. Mot nghién ctru gan day [21] dd kham pha thém
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vé co ché phuc tap qua d6 CaAl-LDH anh huong dén kha nang sinh hoc cta chi va sy hinh
thanh cta né trong dat & cac mirc d6 pH khac nhau, dic biét trong truong hop cua dit c6 do
pH kiém.

100% -IIII' 100% - 100% B E O E e m
80% 80% 80%
60% 60% 60%
40% 40% 40%
20% I I I I 20% I I 20%
0% I 0% 0% i I
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B F1: C6 kha ning trao déi ®F2: Lién két véi Fe va Mn-oxit ®F3: Lién két véi carbonat
F4: Lién két hiru co B F5: Dang khae

Hinh 2. Anh huong ciia pH dat dén sy thay doi ty 1¢ cac dang Pb (a), Cd (b) va Cr (c) sau thoi gian
30 ngay u voi Mg/Al LDH-zeolite.

Déi v6i Cd: Két qua phén tich vé cac dang ton tai ciia Cadmium (Cd) trong dat sau qua
trinh 0 trong vong 30 ngay vo61 Mg/Al LDH-zeolite dugc trinh bay trong hinh 2b. Trong s6 5
dang t6n tai ciia Cd, bao gdm dang c6 kha ning trao doi (F1), dang lién két véi oxit cua sat
(Fe) va mangan (Mn) (F2), dang lién két v&i cacbonat (F3), dang lién két hitu co (F4) va dang
con lai (F5). Két qua phan tich cho thiy trong mau dat d6i ching khong c6 vat liéu hap phu
(CT1), ham luong Cd c6 kha ning trao d6i kha cao (85,19%, twong dwong 14,88 mg/kg).
Tuy nhién, khi thém vat li¢u hép phu vao cac mau dat voi pH tir 5 dén 9, ham lugng Cd c6
kha nang trao doi giam dang ké va dat t6i wu & pH 7 (38,92%, twong duong 6,0 ) mg/kg). 6]
pH 8 va 9, ham lugng Cd c6 kha nang trao d6i cao hon so v61 6 pH 7, tuy nhién van thap hon
so v6i mau dat ddi chimg (CT1). Didu nay cho thay rang pH cia dat anh huong déng ké dén
kha ning ¢ dinh Cd trong dét bi 6 nhiém. Cd trong dat sau khi @ v6i vat liéu hip phu Mg/Al
L DH-zeolite tir dang linh dong d chuyén thanh cac dang khac nhau, véi thir ty bién d6i nhu
sau: dang lién két v6i cacbonat (F3) > dang lién két voi oxit ciia Fe va Mn (F2) > dang lién
két véi hitu co (F4) > dang con lai (F5) Két qua ctia nghién ctru nay khang dinh su pht hop
hoan toan véi cic nghién ctru trude d6. Pidu kién pH cao hon thudng din dén viéc giam do
hoa tan va do linh dong cia cac KLN nhu Cd. Pdng thoi, d6 pH cua dat dong mot vai tro
quan trong trong viéc anh hudng dén sy phan b cac dang Cd trong dét, gop phan vao viée
giam kha ning di chuyén cta Cd va tir d6 giam tinh kha dung sinh hoc ciing nhu rai ro moi
truong cua Cd. Vi du, nghién ctru [22] d4 tién hanh sir dung zeolite ti nhién dé loai bé Cu(Il),
Pb(II) va Cd(II) trong nuéc thai cong nghiép. Két qua cia nghién ctru cho thiy, voi cac gia
trj pH cua dung dich tir 1 dén 8, ham lwong Cd(II) duoc loai bo tot nhit & pH dung dich bang
7. Nghién ctru [23] cling da danh gia tdc dong cua cuong d6 ion va do pH dén kha ning hap
phu Cd trong dat. Két qua cho thiy, kha nang hap phu Cd trong dat thuong ting khi d6 pH
cao hon, va Cd dugc hap phy tot nhat & pH 7 do sy thay doi dién tich bé mat am theo pH.
Ngoai ra, nghién ctru [24] di tim hiéu cac dic tinh hip phu cua atrazine trong dat 6 nhiém
Cd. Két qua cho thay, Cd trong dt c6 thé duoc hap phu t6t nhat & do pH 7.

Déi véi Cr: Anh hudng cua pH dat dén su bién doi ty 18 cac dang Cr sau thoi gian 30
ngay u v61 Mg/Al LDH-zeolite dugc thé hién trong hinh 2¢. Tir biéu do, chung ta c6 thé nhan
thdy rang trong tat ca cac cong thire thi nghiém voi diéu chinh pH tir 5 dén 9, ham luong dang
F1 (dang c6 kha ning trao d6i) trong dat thap nhit dugc ghi nhan & pH dét bang 5 (twong
duong v&i 10,26% va 1,79 mg/kg). O cac mirc pH 6, 7, 8 va 9, ham luong dang F1 ¢6 kha
ning trao ddi cao hon so véi & pH 5, tuy nhién van thip dang ké so voi cong thirc d6i chimng
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(CT1). Do @0, c6 thé nhin thay rang Cr duwoc hip phu tdi vu nhat & pH 5. Khi gia tri pH dét
tang 1én, kha ning ¢ dinh Cr cua vat liéu Mg/Al LDH-zeolite ¢6 xu huéng giam di. Cac két
qua nay cho thay rang cac ion KLN khac nhau c6 4i lyc hap phu khac nhau déi véi Mg/Al
LDH-zeolite, dwa vao diéu kién pH cua dit. Twong tu, cac nghién ctiru [25] da chtirng minh
diéu nay thong qua viéc danh gia trinh ty chon loc va udce tinh kha nang hép phu canh tranh
ctia mot s6 KLN trén 7 loai dit ¢6 dic tinh hoa hoc va khoang vat hoc khac nhau. H¢ sb phan
b (Kd), dai dién cho ai luc hap phu cta kim loai dbi voi pha ran, duoc xac dinh cho timg
cation dat va KLN. Dua trén Kd nay, trinh tu chon loc da dugc xac dinh, trong dé céc trinh
ti phd bién nhét 1a Cr > Pb > Cu > Cd > Zn > Ni va Pb > Cr > Cu > Cd > Ni > Zn. Crom, Pb
va Cu la cac cation KLN duoc hap phu manh nhit boi tat ca cac loai dat, trong khi Cd, Ni va
Zn bi hap phu it nhat.

3.3. Anh hwong cua do am ddt dén kha nang cé dinh Pb, Cd va Cr di dong trong dat bang
vat liéu hap phu Mg/Al LDH-zeolite

Do 4m ciia dat 13 mot trong nhitng yéu té quan trong nhét anh huong dén sy di chuyén
ctia cac KLN trong dat. Trong nghién ctru nay, cdc thi nghiém véi do &m dat thay doi tir 30%,
50% dén 70% da dugc thyc hién dé danh gia tac dong ctia do am dat dbi voi kha ‘nang co
dinh cua Cd, Pb va Cr trong dat sau 30 ngay u bang Mg/Al LDH-zeolite & pH 7. Két qua thi
nghiém dugc minh hoa trong hinh 3. Két qua cho théy sau 30 ngay u dat vai vat lidu hép phu
Mg/Al LDH-zeolite, ham luong Cd, Pb va Cr c6 kha ning trao d6i (F1) giam dang ké khi do
am cuia dat tang tir 30 dén 70%. Mirc giam ham lugng KLN & dang c6 kha ning trao dbi (F1)
dat t6i wu nhat & d6 am dat 70% véi ca ba KLN 1a Pb, Cd va Cr. Dbi voi Pb, ham luong F1
& cong thic dbi chimg giam tir 14,97 mg/kg (89,75%) xudng con 6,66 mg/kg (39,5%), 4,43
mg/kg (26,46%) va 2,52 mg/kg (14,78%) lan lugt & d6 am dat 30%, 50% va 70% khi u dat
v6i Mg/Al LDH-zeolite. P6i v6i Cd, ham lugng F1 & cong thirc ddi chimg giam tir 14,88
mg/kg (85,19%) xudng con 10,11 mg/kg (60,66%), 7,31 mg/kg (43,26%) va 6,0 mg/kg
(35,03%) tuong tng véi cac mirc do am dat 30%, 50% va 70%. Péi voi Cr, ham luong F1 &

cong thirc dbi chimg giam tir 14,55 mg/kg (83,96%) xubng con 6,77 mg/kg (39,72%), 4,38
mg/kg (25,24%) va 2,58 mg/kg (15,59%) (d6i véi zeolit) va 5,8 mg/kg (34,78%), 2,97 mg/kg
(19,1%) va 1,79 mg/kg (10,26%) (d6i voi Mg/Al LDH-zeolite) lan luot & d6 am dat 30%,

50% va 70%. Bén canh do, két qua con cho thdy ham lugng KLN c6 kha nang trao doi (F1)
ctia Cd, Pb va Cr chil yéu duoc chuyén hoa thanh dang lién két véi cacbonat (F3), lién két
v6i hitu co (F4) va lién két v6i Fe va Mn-oxit (F2). Phan con lai duge chuyén hoa thanh dang
khéc (F5).

Nhu vay ¢6 thé thiy anh huong cua do a am dét ddi voi kha nang ¢b dinh cac KLN Cd, Pb
va Cr trong moi truong dat 1a dang ké. Két qua cho thiy rang viéc diéu chinh d6 am ciia dat
c6 thé anh hudng dén kha nang hp phu va ¢ dinh ciia cac KLN bang ‘Mg/Al LDH- zeolite.
bic biét, sy giam dang ké ctia ham luong cac dang c6 kha nang trao d6i (F1) cua Pb, Cd va
Cr khi d6 4 am dat tang tur 30% 1én 70% la diém dang chu y. Két qua nghién ctru chi ra rang
d6 am cao trong dat c6 thé lam ting kha ning hap phu va c6 dinh cac KLN trong mdi trudng
dat. Bén canh do, viéc quan sat cic dang chuyén hoa ctia Pb, Cd va Cr tir dang c6 kha nang
trao doi (F1) sang cac dang lién két voi cacbonat (F3), lién két véi hitu co (F4) va lién ket
v6i Fe va Mn - oxit (F2) cling la mot phan quan trong cua nghién ctru nay. Hiéu 16 hon vé
qué trinh chuyén hoa nay c6 thé gitip ching ta phat trién cac bién phap xur ly dat 6 nhiém hiéu
qua hon trong tuong lai. Két qua cua nghién clru cling tuong. Két qua cua nghién ciru nay
cling phu hop vdi mot sO nghién ctru trude day vé mdi lién quan giita d6 am dat va kha nang
co dinh cac ion KLN trong dat. Nghién ciru [26] da sir dung than sinh hoc dé cb dinh KLN
trong dét trdng ngd, két qua cho thdy & d6 am 75% va 100% thi mirc 75% kha ning ¢ dinh
cac KLN cao hon so v6i mitc 100%, cu thé: 51,3% va 60,5% ddi véi Mn, 28% va 21,2% ddi
véi Zn, 60% va 29,5% ddi véi Cu, 53,2% va 47,2% d6i v6i Cd & do am dét lan luot 1a 75%
va 100%.
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Hinh 3. Anh huong ciia d6 4m dit d&én su thay ddi ty 1¢ cac dang Pb (a), Cd (b) va Cr (c) sau thoi
gian 30 ngay u véi Mg/Al LDH-zeolite.

3.4. Anh huong cua thoi gian i dd't’vo'i vét liéu hap phy Mg/Al LDH-zeolite dén khd nang c6
dinh Pb, Cd va Cr di dong trong dat

Thoi gian & dat voi vat lidu hiap phu Mg/Al LDH-zeolite ciing 1a mot trong nhitng yéu t6
quan trong anh hudng dén kha niang hap phu cac KLN nhu Pb, Cd va Cr. Két qua nghién ctru
cho thiy sau cac giai doan thoi gian 15, 30 va 45 ngay u dat véi Mg/Al LDH-zeolite, ham
lugng Pb, Cd va Cr c6 kha ning trao doi (F1) thap hon dang ké so véi cac cong thirc ddi
chimg CT1. Déi v6i ca ba KLN Pb, Cd va Cr, thoi gian tdi uu cho ¢d dinh chiing 1a 30 ngay.
Tuy nhién, & giai doan thoi gian 45 ngdy, ham lugng cac dang KLN c6 kha nang trao doi
(F1) khong giam tiép ma c6 xu hudng ting khong dang ké so voi giai doan 30 ngay. Ham
luong F1 cia Pb c6 xu hudng giam sau 15, 30 va 45 ngay u dat véi Mg/Al LDH-zeolite. Cu
thé, ham lugng F1 & cong thire ddi chimg giam tir 14,97 mg/kg (89,75%) xudng con 4,12
mg/kg (22,36%), 2,52 mg/kg (14,87%) va 2,95 mg/kg (17,89%) tuong tng & cac giai doan
15, 30 va 45 ngay. Ham luong Cd ¢ dang F1 trong dat giam tir 14,88 mg/kg (85,19%) & cong
thirc d6i chimg xubng con 9,03 mg/kg (49,91%), 6,0 mg/kg (35,03%) va 6,22 mg/kg
(35,36%) trong céc thi nghiém u voi Mg/Al LDH-zeolite twong tmg ¢ cac giai doan thoi gian
noi trén. Ham luong Cr ¢ dang F1 trong dat giam tir 14,55 mg/kg (83,96%) & cong thirc dbi
chimg xudng con 3,77 mg/kg (20,48%), 1,79 mg/kg (10,26%) va 1,69 mg/kg (9, 62%) trong
cac thi nghiém u dat véi Mg/Al LDH-zeolite. Bén canh do, tur hinh 4, ta cing nhan thay sau
30 ngay u dat voi chat hap phu 1a zeolit, ham luong Cd, Pb va Cr c6 kha nang trao doi (F1)
phan 16n di dugc chuyén hoa sang cac dang lién két v6i cacbonat (F3), lién két hiru co (F4)
va lién két voi oxit ciia Fe va Mn (F2), cudi cung la dang khac (F5). Piéu nay cho thy hiéu
qua ctia Mg/Al LDH-zeolite trong viéc c¢b dinh cac KLN trong méi truong dat va qua trinh
chuyen hoa chung sang cac dang it doc hai hon.

100% I 100% o m 100% = = = o=
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60% 60% I 60%
40% 40% I 40%

20% I I 20% I 20% I |

0% I 0% 0% an
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B F1: C6 kha nang trao déi B F2: Lién két véi Fe va Mn-oxit ®F3: Lién két véi carbonat

F4: Lién két hiru co mF5: Dang khac

Hinh 4. Anh huong cua thoi gian u dit voi Mg/Al LDH-zeolite dén sy thay ddi ty 18 cac dang Pb (a),
Cd (b) va Cr (c).
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Trong viéc danh gia kha ning hap phu cua vat liéu Mg/Al LDH-zeolite d6i voi Pb, Cd
va Cr, cac yéu t6 nhu pH dit, d6 am va thoi gian 0 dat déu dong vai tro quan trong. Déi véi
cac vat liéu hap phu khac nhau thoi gian hap phu t6i wu ¢ thé khac nhau phu thudc vao cac
tinh chit cua vat liéu, thoi gian phan giai cua vat liu, diéu kién moi truong. Mot ) nghién
ctru lién quan dén vat liéu Mg/Al LDH-zeolite ciing cho két qua twong tu, v6i thoi gian  tdi
wu 30 ngay kha ning ¢ dinh cac ion KLN 1a tét nhat [27].

Phén tich kha nang hép phu ddng thoi cua Pb, Cd va Cr sau khi 0 dat véi Mg/Al LDH-
zeolite da tiét 16 nhitng két qua quan trong. Trong qua trinh u dét trong vong 30 ngay véi su
b sung ctia Mg/Al LDH-zeolite, ham lugng cac ion KLN c6 kha nang trao do6i da giam dang
ké. Thur tu hap phu cua céc ion trao ddi duge xéac dinh theo tht tu: Cr > Pb > Cd. biéu nay
chi ra rang cac ion KLN khac nhau c6 ai lyc khac nhau d6i v6i qua trinh hip phu cua Mg/Al
LDH-zeolite. Bén canh d6, su ting pH va EC (dién di cuc) ctia dit sau qua trinh u 30 ngay
cling da duoc ghi nhan. Két qua nay twong thich v&i cac nghién ciru trude do, chi ra rang
Mg/Al LDH-zeolite c6 kha ning lam ting pH va EC cuia dét sau khi dugc 4p dung. Didu nay
c6 thé c6 tac dong tich cuc ddi v6i qua trinh cai thién chat lugng dat va giam 6 nhiém KLN
trong moi truong dat. Pidu nay c6 thé 1a do tinh chat cua zeolite va Mg/Al LDh-zeolite da
dugc bao cdo 1a co tac dung nang cao pH cua dét trong cac nghién ctru [28, 29]. Gia tri do
dan dién (EC) cta dit ting dang ké sau 30 ngay so vdi gia tri EC cuia dat ban dau ciing duoc
ghi nhan trong nghién ctru nay.

Bang 4. Gia tri pH va EC cua dét sau 30 ngay u voi Mg/Al LDH-zeolite.

Cong thirc thi nghiém pH EC (uS/cm)
CTO0 - -
CT1 - -
pH5 7,84 174,33
pH6 8,31 262,33
pH7 8,96 239,33
pH8 10,71 627
pH9 10,10 185

15 ngay 7,69 253,66
30 ngay 7,93 263,0
45 ngay 7,58 255,66
DA 30% 7,65 260,33
DA 50% 8,03 279,33
DA 70% 7,58 255,66

4. Két luan

Phan tich kha ning hap phu dong thoi ctia Pb, Cd va Cr sau khi u dat voi Mg/Al LDH-
zeolite da dem lai nhitng két qua quan trong. Trong qua trinh u dat trong vong 30 ngay voi
su thém vao cua Mg/Al LDH-zeolite, ham lugng cac ion KLN c6 kha nang trao d6i da giam
mot cach dang ké. Thir tu hép phu ctia céc ion trao doi dugc xac dinh theo thu ty: Cr > Pb >
Cd. Piéu nay cho thiy rang cac ion KLN khéac nhau c6 su vu tién khac nhau trong qua trinh
hap phu cua Mg/Al LDH-zeolite. Ngoai ra, sy ting pH va EC (dién di cuc) cua dat sau 30
ngdy U ciing da duoc ghi nhan. Két qua nay khop véi cac nghién ctru trude do, ching to rang
Mg/Al LDH-zeolite c6 kha nang lam ting pH va EC cua dét khi dugc ap dung. Diéu nay co
thé ¢6 tac dong tich cuc ddi v6i qua trinh cai thién chat lwong dat va giam 6 nhiém KLN
trong moi truong dat.

Dong gop cia tac gia: Xay dung y tuong nghién ctru: N.T.B.H., B.V.M., V.H.T.; Thu thap
dir liéu va tai liéu va phan tich va tong hop dit liéu: N.T.B.H., V.H.T., T.M.P.; Nghién ctru
thuc nghiém: N.T.B.H., V.H.T.; Viét ban thao bai bdo: N.T.B.H.; Chinh stra ban thao:
b.V.M,, V.HT.
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Loi cam on: Chiing t6i mudn bay to 1ong biét on d6i v6i su hd tro vé tai chinh cua Bo Giao
duc va Pao tao theo dé tai ma so: B2023-TNA-32.
Loi cam doan: Tap thé tic gia cam doan bai béo niy 13 cong trinh nghién ciru cta tip thé
tac gid, chua dugc cong bo ¢ dau, khong duoc sao chép tur nhitng nghién ctru trude day;
khong c6 su tranh chap 1oi ich trong nhom tac gia.
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Effects of some environmental factors on the ability to
simultaneously immobilize Pb, Cd and Cr in contaminated soil
using Mg/Al LDH-zeolite material
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Abstract: Adsorption is one of the common methods to treat heavy metal pollution in soil.
With advantages such as low cost, high efficiency and simplicity, this method is increasingly
popular. Currently, there are many new adsorbent materials, modified zeolite is one of them,
with superior properties and characteristics of the modified material compared to the
original material. This study was conducted in 2023-2024 with the aim of evaluating the
effects of soil pH, soil moisture and soil incubation time with Mg/Al LDH-zeolite adsorbent
(material modified from natural zeolite) to the ability to simultaneously immobilize Pb, Cd
and Cr in contaminated soil. Research on establishing experimental methods using
artificially polluted land. The pH values were investigated from 5-9, soil moisture 30, 50
and 70%, incubation time 15, 30 and 45 days. Experimental results show that the adsorption
capacity of Mg/Al LDH-zeolite is in the order Cr>Pb>Cd in all experiments. At pH =5, Cr
is best fixed, at pH = 7 both Pb and Cd are best fixed compared to other pH levels. Soil
moisture with optimal incubation time is 70% and 30 days, respectively. This result
contributes to clarifying the influence of some environmental factors on the adsorption
capacity of Pb, Cd and Cr of Mg/Al LDH-zeolite material.

Keywords: Immobilized; Pb; Cd; Cr; Mg/Al LDH-zeolite.
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Tém tat: Cac hoat dong khai thac tai nguyén nudc thuong ngudn, bién ddi khi hau va nudc
bién dang di va dang gay ra nhing tac dong tiéu cuc dén Pong bang song Ciru Long trong
d6 xam nhap min dugce xem 13 mot trong nhitng tac dong nghiém trong nhat. Trong khi cac
nghién ctru trude day thuong tap trung danh gia tac dong riéng I¢ cua cac hoat dong phat
trién thuong nguon hodc nude bién dang dén xam nhdp mén, nghién clru nay trinh bay két
quéa d4nh gia dién bién xAm nhap man ving déng bang séng Ciru Long dong thoi theo kich
ban hién trang va cac kich ban phat trién kinh té - x4 hoi (KT-XH) thuong ngudn dén nim
2030 va 2050 sir dung phuong phap mé hinh toan va GIS. Két qua tinh toan cho thiy so véi
kich ban hién trang, dén nam 2050 chiéu dai xAm nhap min 16n nhat twong tGng voi ranh
man 4 g/ s¢ tang 5,6 km trén song Tién, 6,2 km trén song Hau va 13,7 km trén song Co
Chién. Du bao dén nam 2050 khoang hon 2,5 triéu ha dat ving PBSCL sé& bi nhiém min
v6i do man 16n hon 1 g/l, tang 9,1% so voi kich ban hién trang. Cac két qua tinh toan ciia
nghién ctru ndy s& cung cap thong tin quan trong phuc vu dé xuét cac giai phap thich tng,
giam thiéu tac dong cua hoat dong khai thac tai nguyén nudc thuong nguon, bién doi khi
hau va nudc bién dang dén xdm nhap min ving dong bang song Ctru Long.

Tir khéa: Bién doi khi hau; Xam nhap man; MIKE 11; Thuong nguon.

1. Mé& dau

Bién ddi khi hau va cac hoat dong khai thac str dung nudc thuong ngudn di va dang anh
huong t6i sinh ké ctia nguoi dan khong chi & PBSCL ma con ¢ nhiéu dong bang chau thd
trén toan thé giéi. Tai PBSCL anh hudng 10 rét nhat 1 sy gia ting nguy co xAm nhép min,
gdy ra nhimg tac dong tiéu cyc dén kinh té, xa hoi va hé sinh thai cua toan luu vuc. Trong
nhitng nim gan day, PBSCL di phai hing chiu lién tiép cac dot han, man véi cuong do co
xu hudng ngay cang gia ting. Theo théng ké ciia cuc thong tin khoa hoc va cong nghé qudc
gia, ndm 2011 han han d3 1am nudc man xam nhap nhiéu dia phuong ving PBSCL sém hon
trung binh nhiéu nam. Tai mot s6 tinh ven bién PBSCL, nude bién xam nhdp sau vao cac
song rach khién cac dong séng bi nhiém min tir giira thang 2, gdy anh hudng nghiém trong
dén doi sbng nguoi dan va hoat dong san xuat nong nghiép. Nam 2016, DPBSCL tiép tuc hing
chiu thiét hai nang né vé6i dién tich 10a bi anh huong trén 160,000 ha, hoa mau trén 7.000 ha
va s6 ho dan bi anh huéng 1a 400,000 ho. Bén nim 2020, han min lai xay ra voi cuong do
va quy m6 manh 16n hon, ranh gi6i anh huong boi d6 man 16n hon 4 g/ | chiém dién tich
1.688.600 ha [1, 2]. Cac dot han min lién tiép xay ra da dit ra yéu cau can co cac giai phap
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cap bach dé thich ing va giam thiéu tac dong cua han, man dén sinh ké va moi truong.
Nguyén nhén cua su gia tang han, mén trong thoi gian gan day & DBSCL 1a do tac dong to
hop cua cac yeu t6 bao gom phat trién thuy dién va chuyén nuéc & thuong luu luu vire séng
Mé Cong, bién doi khi hau va nuéc bién dang [3— 6] Do d6, danh gia tac dong dinh luong
cua to hop cua cac yéu to nay dén PBSCL gop phan dé ra cac giai phap giam thiéu, thich
ung phu hop 1a mot yéu cau cap bach.

Gan day, mdt s0 nghién ctru da phan tich tac dong cia BDKH va cac hoat dong phat
trién thuong ngudn dén PBSCL. Ching han, nghién ctru [7] str dung mo hinh thuy dong luc
v6i bon kich ban dé thé hién nhimng thay ddi vé luu luong ¢ thugng nguon mua & PBSCL
va muc nude bién dang trong giai doan 2036-2065 cho ving PBSCL. Két qua tinh toan cho
thiy, luu luong tai bon tram dai dién c6 thé giam dang ké tir -2,5% xudng dén -100,2%. Trong
mua mua, luu lugng song tinh toan tang tir 7,3% dén 46,7% theo bdn kich ban dugc xem xét.
Nghién ctru [8] di danh gia tic dong ctia ché do dong chay dén xam nhap min va chi ra ring
viéc thay ddi ché do dong chay trong séng s& anh hudng truc tiép toi pham vi xam nhap mén
tai vung DPBSCL, dac biét la nhimg ndm ki¢t. Nghién ctru [9] st dung cac kich ban bién 601
khi hau nim 2016 ctia Bo Tai nguyén va Mdi truong lam dau vao cho mé hinh lan truyén
man dé d4nh gia anh huéng cia BPKH dén xam nhap min 6 PBSCL. Két qua tinh toan cho
thy trong tuong lai xu hudng gia ting d6 sdu xAm nhap man tai hau hét cac song, kénh, rach
viung PBSCL. Ranh min 4g/l duge du bao chiém 53%, 56% va 65% toan bo dién tich ving
theo cac kich ban dén nam 2030, ndm 2050 va 2100. Nghién ciru [10] sir dung mé hinh thity
luc 1 chiéu va 2 chiéu dé mo phong, tinh toan van toc dong chay, myc nudc va do man trén
song Hau theo cac kich ban tuong lai. Nghién ctru [11] két hop mé hinh thity dong lyc 1D va
3D mé phong qua trinh xam nhdp mén ving DBSCLv6i céc kich ban phat trién dén nam
2030 va dé xuat mot s6 chién luge quan 1y dé thich Gmg vai tinh trang xAm nhap man. Nghién
ctru [12] da str dung bd md hinh MIKE 11 va MIKE-GIS dé mé phong dong chay ving ha
luu song Ciru Long va tinh todn qua trinh xam nhap man cho khu vue Nam B§. Nghién ctu
[13] tich hgp hai m6 hinh SWAT va HEC-RAS cung véi cac phép thu Mann-Kendall va do
ddc Theil-Sen dé d4nh gia va phan tich xu huéng thay doi dong chay va xam nhép theo cac
kich ban dén nam 2035.

Céc nghién ctru trén da cung cap cac thong tin twong ddi day du vé cac tac dong thuong
ngudn va BDKH. Tuy nhién, phan 16n cac nghién ctru chi tap trung vao danh gia tac dong
clia mot trong hai yéu td, do la phat trién thugng ngudn hodc tic dong ciia nudc bién dang
dén xam nhap man. Mot s6 nghién ciru str dung dir liéu trong cic nghién ctru trude d6 ma
chua cép nhat cac kich ban BPKH méi, cac cong trinh ngdn méan dugc xay dung trong thoi
gian gan day [14-17]. Bai bao nay str dung phuong phap mé hinh thuy - dong lyc MIKE11
va GIS dé danh gia tac dong cua t6 hop BDKH (theo kich ban bién d6i khi hau cap nhat nam
2020) va phét trién thuong ngudn dén xam nhap min ving bo bién DPBSCL, véi ngudn dir
liéu cap nhat m&i nhat vé cac cong trinh ngin min du béo tic dong dén nim 2030, 2040 va
2050. Nghién ciru nay do d6 cung cép cac dénh gia tac dong kép cua dong thoi 2 yéu t6 phét
trién thugng ngudn va bién doi khi hau dén xdm nhap man, gitp cac nha quan 1y, hoach dinh
chinh sach c6 cai nhin toan dién hon vé dién bién xam nhdp man & BPBSCL, tir d6 c6 cac giai
phap g pho, giam thiéu phu hop.

2. Phuwong phap nghién ciru

2.1. Khu vuc nghién cizu

DBSCL 1a mét phan ciia ddng bang chau thd song Mé Cong bét dau tir Campuchia noi
séng M@ Cong chia thanh hai nhanh chinh 1a nhanh séng Tién va song Hau. Khi nhap vao
Viét Nam, hé théng song phan thanh 9 nhanh chinh va d6 ra bién Pong (Hinh). DPBSCL c¢6
dién tich khoang 3,9 triéu ha, chiém 70% chau tho séng Mé Cong. Trong khi phan chau thd
trén 1anh thd Campuchia cht yéu bi chi phdi boi cic qua trinh dong chay song, PBSCL bi
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anh hudng boi sy twong tac cia dong chay song v6i cac qua trinh bién nhu thiy triéu, song
va dong hai luu [18]. DPBSCL nim trong khi hiu nhiét d6i gié mua, chju anh hudng cia gié
mua Tay Nam va Dong Béc. Mua can kéo dai tir thang 12 dén thang 5 nim sau va mua i tir
thang 6 dén thang 11. Téng lvong mua hang ndm x4p xi 1800 mm nhung phan bd khong déu
theo ca khong gian va thoi gian, véi khoang 90% tong lwong mua tip trung vao mua mua, Va
chi ¢6 khoang 10% trong mua kho. Ché d6 thuy van PBSCL chiu anh huéng manh mé cua
dong chay song Mé Cong, thuy tridu bién Pong, vinh Thai Lan va ché d6 mwa ndi ving. Do
co 2 phia giap bién nén vung ven bién bi min xdm nhap manh, vao mua khé min xam nhap
sau vao ndi dong, woc tinh gan 2 tri¢u ha dat @ DPBSCL bi anh hudng boi xdm nhap man [11].
Vé mat hanh chinh, PBSCL bao gém 13 tinh, thanh ph chlem 19% dién tich va 12% dén so
ctia Viét Nam. Py duoc coi 1a vira laa, trung tAm san xudt nong nghiép va thiy san 16n nhat
ca nudc, dong vai tro chinh trong ddm bao an ninh lwong thuc ctia nudc ta.
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Hinh 1. Ban db khu vyc nghién ctu.

2.2. Phuong phdp nghién cuu

So d6 phuong phap nghién ctu dugc trinh bay trén Hinh 2. Theo d6, dé danh gia tac
dong t6 hop cua cac phat trién thuong ngudn va BDKH dén xam nhap min, nghién ctu da
tién hanh theo 3 budc chinh bao gom: (1) Hiéu chinh va kiém dinh mé hinh thuy luc va xam
nhap man; (2) Xay dung va mo phong cac kich ban t6 hgp vé BDKH va phat trién thuong
ngudn dén xam nhap min dén nim 2030 va 2050; (3) Panh gia tac dong cua cac kich ban
tuong lai dén xam nhap min cho ving PBSCL. Cu thé cac budc thuc hién duoc trinh bay
trén hinh 2.

2.2.1. Hiéu chinh va kiém dinh mé hinh thay luc va xam nhap man

Nghién ctru sir dung md MIKE 11 [19], phat trién boi Vién Thuy lyc Pan Mach dé mo
phong qua trinh xAm nhap min vao DPBSCL. M6 hinh MIKE 11 cho séng Mé Cong duoc ké
thira tir Van phong thuong truc Uy ban song Mé Cong Viét Nam (VNMC). mé hinh sir dung
2 modul HD va AD dé mé phong luu luong va néng do man trén cac song PBSCL. Cac dir
lidu sir dung trong mo hinh bao gom: Dir liéu vé dia hinh, song, kénh, cong duoc st dung
dé thiét 1ap mang lui thuy lyc: bao gdém 1935 chi luu voi tong s 12,316 mit cit ngang va
23,753 nit tinh toan véi tong chidu dai kénh mo phong khoang 24,000 km. Dir liéu khi tugng
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thiy van: bao gém dir liéu do mua, muc nudc, luu lugng va d man tai cac tram thuong luu
va ha luu duoc sir dung 1am dau vao cho cac mé hinh thuy vin va thay luc. Ngoai ra con cic
thong tin, dir liéu vé sur dung nudc, trit nude cac vung, thong tin vé van hanh céc cong trinh
cdng trong luu vue.

Bién trén: Q va nong Bién ddi khi hau va KB Phit trién
do mdn tal Kratle, | nude bién dang thuong ngudn
Bién Ho
\ 4
Bién giita: Nhu cau st M6 hinh Mike11
dung nudc va Q khu N o| Xay dung cac o] Mo phong theo cac
gitra "| AD, HD d2 duoc hi¢u v
. kich ban kich ban
chinh, kiém dinh
\ 4
Bién duéi: Bién H va

néng 46 man tai tram — banh gia tac dong cua cac kich ban tuong lai

12 dén xam nhap min cho ving PBSCL
cura bién

Hinh 2. So db cac budc nghién ciu.

Vé diéu kién bién, bién trén: Cac bién luu luong tai Kratie va myc nudc tai bién Ho, di
liéu duoc 1dy tir MRC va VNMC trong giai doan 2016 va 2020. Bién khu giita: Bao gém cic
bién nhu ciu sir dung nudc cua cac khu giira va bién dong chay dugc tinh toan tir mé hinh
mua- dong chay MIKE NAM, két qua mo hinh duoc thira ké tir VNMC. Bién ha luu: Gom
bién myc nudc va dd man theo gio tai 9 ctra song (Ving Tau, Vam Kénh, Bén Trai, Ganh
Hao, Song Péc, M¥ Thanh, Rach Gia, Soai Rap, An Thuan). Dir liéu duoc thu thap ttr MRC,
VNMC va Trung tdm Thong tin va Dt liéu KTTV. Nam 2016 dugc chon lam giai doan hiéu
chinh va mua kh6 nam 2020 la giai doan kiém dinh, day 1a hai ndm c6 han man nghiém trong
nhét trong thoi gian gan day.

2.2.2. Xay dung va md phong cac kich ban t6 hop vé BDKH va phat trién thuong nguon dén
Xxam nhap man

Phat trién kinh té - x4 hoi trén hé thong dong chinh song Mé Cong trong tuong lai da
dugc xac dinh boi Uy hoi séng Mé Cong qudc té bao gdm céac thay ddi vé phat trién thuy
dién, hé thong kiém soat 1, dién tich tudi va cac du an chuyén nudc trong luu vuc theo quy
hoach dén 2030 va 2050. Cac phat trién va BDKH sé tac dong truc tiép dén dong chay bién
trén tai Kratie va da duoc nhiéu nghién ciru danh gia. Nghién ciru nay ké thira két qua danh
gia tir [13] trong d6 cac kich ban duoc xdy dung sir dung cac du béo vé cac diéu kién khi
tugng thiy van, cac nhu cau khai thac, str dung nudc va cac gia thiét can thiép trong twong
lai da duoc Uy hoi song Mé Cong qudc té xac dinh. Cac kich ban nude bién dang anh huong
dén bién dudi ciia md hinh duoc Iya chon theo kich ban BPKH cap nhét nim 2020 (RCP
4.5) ciia Bo Tai nguyén Moi truong [15]. Nghién ctru lya chon nam 2020 la ndm gan day
nhat phan anh céc diéu kién phat trién mai nhét trén luu vuc dai dién cho niam kich ban hién
trang (KBHT). Ddng thoi day 1a cling ndm han, man dién ra nghiém trong nhat trong nhiing
nim qua & PBSCL. Piéu kién thuy van KBHT 1a cac diéu kién thuy van, cdng trinh nim
2020. Vi cac KB2030 va KB2050, luu lugng tai Kratie dugc xac dinh giam 15% va 37% so
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vo1 KBHT. Vi kich ban BDKH RCP 4.5, muc nudc bién tdng 12 cm vao nam 2030 va 23cm
vao nam 2050. Bang 1 cung cap thong tin mo ta chi tiét cac kich ban nay.

H6 Tonle Sap

Campuchia Tp. H6 Chi Minh

Vinh Thai Lan
Bién Péng

Hinh 3. Mang luéi thuy luc, DPBSCL.

Bang 1. Céc kich ban vé diéu kién thily van va nuéc bién dang.

Kich Dong chay

STT 2 . ) BDKH&NBD Piéu kién phat trién
ban tai Kratie j
1 KBHT Hién trang Khéng (;ac da’c‘ tru:n'g }‘10 '(Tap, hé thong kiém soat 14, dién
tich tudi thoi ki hién trang.
Hé théng dap, hé thong kiém soat 1ii, Dién tich
ot A
2 KB2030 -15% RCP ?_250mNBD tudi va cac dy an chuyén nudc trong luu vuc theo
quy hoach dén 2030.
RCP 4.5 + NBD HeA th(,)ng da'p tr?n ?ac SOI’Ig, hé tliong krlem soat 14,
4 KB2050 -37% 93em dién tich tudi va cac dy an chuyén nudce trong luu

vuc theo quy hoach dén 2050.

2.2.3. Panh gia tac dong cua cac kich ban tuong lai dén xam nhap min cho ving PBSCL

O budc nay cac két qua mod phong x4m nhép man bang md hinh s& duoc xut ra va dua
1én ban db sir dung cong cu GIS. Bang cic cong cu ndi suy, nghién ciru s€ 1ap ban dd anh
hudng cua xam nhap man cho toan PBSCL vi cac cap d6 man 1g/l va 4 g/l. Sau do, cac dic
trung chiéu dai xAm nhap man, dién tich xdm nhap man theo céc céip d6 man khac nhau s€
dugc tinh toan su dung céc cong cu phan tich khong gian trén GIS.

3. Phan tich két qua va thao luan
3.1. Két qua mé hinh MIKE 11

3.1.1. Két qua hiéu chinh va kiém dinh mé hinh HD

Béng 2 va Hinh 4 trinh bay két qua hi¢u chinh va kiém dinh mé hinh thuy lyc tai 7 tram
thuy van ving PBSCL. K&t qua hiu chinh, kiém dinh rat t6t vdi hé s6 tuong quan R?>0,96
va Nash-Sutcliffe > 0,86. Két qua kiém dinh nim 2020 céc gia tri Nash va R? déu trén 0,72.



Tap chi Khi twong Thity van 2024, 763, 13-23; doi:10.36335/VNIJHM.2024(763).13-23 18

Két qué hiéu chinh, kiém dinh trén cho thdy bo mo hinh hoan toan c6 thé sir dung dé mo
phdng ché d¢ dong chay, phuc vu cho m6 hinh lan truyén mén trén toan PBSCL.
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Hinh 4. Dudng qua trinh so sanh muyc nude tinh toén va thyuce do giai doan hiéu chinh va kiém dinh tai cac tram
Tan Chau, Chau Pdc, Pai Ngai: (a) Tram Tan Chau, hiéu chinh 2016; (b) Tram Tan Chau, kiém dinh 2020; (c)
Tram Chau Déc, hiéu chinh 2016; (d) Tram Chau Pdc, kiém dinh 2020; () Tram Dai Ngai, hiéu chinh 2016;
(f) Tram Pai Ngai, kiém dinh 2020.

Bang 2. Bang chi s6 higu chinh, kiém dinh mé hinh thity lyc MIKE 11 ving PBSCL.

Hiéu chinh 2016 Kiém dinh 2020
STT Tram
) Nash R? Nash R?
1 Can Tho 0,92 0,96 0,97 0,92
2 My Tho 0,95 0,98 0,98 0,95
3 Tra Vinh 0,95 0,98 0,98 0,92
4 Pai Ngai 0,96 0,99 0,98 0,95
5 My§ Thuan 0,94 0,98 0,88 0,93
6 Téan Chéu 0,96 0,99 0,98 0,96
7 Chau Déc 0,86 0,97 0,91 0,73
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3.1.2. Két qua hiéu chinh kiém dinh mé hinh lan truyén man

Tuong ty nhu hiéu chinh, kiém dinh md hinh thiy lyc, nghién ciru tién hanh hi¢u chinh
mo hinh lan truyén man trong giai doan tir thang 1-5/2016 va kiém dinh trong giai doan tur
thang 1-5/2020.

o Hoa Binh
BDai ngai
My Tho
Son Doc

o Hoa Binh

« Dai Ngai
My Tho
Son Do

0§ man mé phong (g/1)

Huong My g Huong My
Chu Quan Tra Vinh

— Bén Lire o - Léc Thuan

0 5 10 15 20 25 0 5 10 15 20 25 30
D8 m3n thye do (g/1) D& min tinh todn (g/1)

Hinh 5. Tuong quan d6 man thuc do va mé phong giai doan hiéu chinh (a) va kiém dinh (b) tai cac
tram Pai Ngai, Hoa Binh, Huong My, My Tho, Cau Quan, Loc Than, Bén Lic va tram Son Bdc.

Bang 3. Chi s6 hiéu chinh, kiém dinh mé hinh lan truyén min DBSCL.

Hiéu Chinh Kiém dinh
STT : . d -

Vi tri R? Pbias Vi tri R? Pbias
1 Dai Ngai 0,78 -5,44 Dai Ngai 0,69 -8,11
2 Son Péc 0,72 9,77 Son Dbc 0,79 9,92
3 Hoa Binh 0,69 0,48 Hoa Binh 0,86 5,51
4 My Tho 0,66 8,07 M§ Tho 0,62 4,72
5 Bén Luc 0,85 0,59 Loc Thuain 0,64 -9,77
6 Cau Quan 0,82 -5,42
7 Huong My 0,77 -5,27

Két qua hiéu chinh va kiém dinh mé hinh xadm nhép man duoc danh gia dat, két qua so
séanh d6 man thuc do va tinh toan tai cac tram do mén co sy twong ddng vé pha dao dong véi
hé s6 twong quan R? nam tir 0,5-0,85, hé sb can bang tong lugng & muc chip nhan dé mod
phong xam nhap man vung PBSCL theo cac kich ban hién trang va tuong lai ¢ cac budc tiép
theo.

3.2. Danh gia tinh hinh xam nhdp man theo cac kich ban

Cong cy GIS dugc str dung dé thanh 1ap ban dd man va phan tich sy thay ddi cua d6 man
theo céc kich ban tir két qua cia mo6 hinh MIKE 11. Bang 4 trinh bay két qua tinh toan chiéu
dai xam nhap man 16n nhét tuong Gng voi do man > 4 g/l. Theo d6, vadi kich ban hién trang
nam 2020, gianh man 4 g/l xam nhap vao song Tién 83,3 km, song Hau 48,9 km va song Co
Chién 53 km.

Bang 4. Chiéu siu 16n nhit d6 man > 4g/l ving PBSCL theo céc kich ban.

Chiéu siu 1¢n nhét dd miin > 4g/ cac kich béin

Song KBHT (km) KB 2030 (km) KB 2050 (km)
Séng Tién 83,3 85,6 88,9
Séng Hau 48,9 50,4 55,1

Song C6 Chién 53 55,4 66,7
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Hinh 6 trinh bay ban dd anh hudng cia xam nhap man cho kich ban hién trang, 2030 va
2050 theo cac cap d6 man khac nhau. Dy bao dén nim 2030, 2050 khi bi anh hudng bai tac
dong cua BDKH va nudc bién dang cung voi tac dong cia cac phat trién thuong luwu, chiéu
dai xAm nhép min vao cac song tang s& dang ké. Cu thé, dén nam 2030, so véi kich ban hién
trang chiéu dai xAm nhap man tvong Gmg voi ranh min 4 g/l ting thém 2,3 km trén séng Tién;
1,5 km trén song Hau va 2,4km trén song C6 Chién. Dén nam 2050 chiéu dai xAm nhap min
tang 5,6 km trén song Tién, 6,2 km trén song Hau va 13,7 km trén song C6 Chién.
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Bang 1. Dién tich xam nhap man ving PBSCL theo cac kich ban.

Dién tich xAm nhap min (10° ha)

D min (g/l)

HT 2030 2050
<1 1,692 1,647 1,480
1-2 0,231 0,256 0,306
2-4 0,230 0,226 0,280
>4 1,872 1,896 1,960

Ttr ban d6 anh hudng cta xAm nhap min, ‘nghién ciru cting da tinh toan dién tich bi anh
huong boi xam nhdp man twong ng voi cac cap mdn khac nhau nhu trinh bay ¢ Bang 5. Két
qua tinh toan cho thy ranh gidi viing nudc nhat (< 1g/1) c¢6 xu huéng co hep, trong khi ranh
gidi vung man > 4g/l tang lén. Dién tich xdm nhap mén v6i do man dudi 1g/1 gidm tur 1,6
tr.ha trong diéu kién hién trang xudng con 1,4x10° ha vao nam 2050 (giam 4,1%). Trong khi
do, dién tich xdm nhap man véi d6 man 16n hon 4 g/l tang 1én khoang 0,6% (khoang 24,2
nghin ha) vao nam 2030 va 2,3% (khoang 88 nghin ha) vao nim 2050. Du bao dén niam 2050
khoang hon 2,5 x10° ha vung DBSCL sé€ bi nhiém man v&i 36 man 16n hon 1 g/1, tang 9,1%
so v&i hién trang.
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4. Két luan

Trong bbi canh anh hudng ciia cac hoat dong khai thac tai nguyén nude & thugng luu va
bién d6i khi hau dén ngudn nudc PBSCL ngay cang gia tang, viéc nghién ciru, danh gia dinh
luong tac dong cua cac yéu td nay dén xAm nhap min ving PBSCL tir d6 dé ra cac bién phap
giam thiéu, thich Gmg pht hop 1a mot yéu cau cap bach. Nghién ctru ndy sir dung két hop céc
phuong phap mé hinh va GIS dé xay dung ban d6 xam nhap min va danh gia sy thay doi cua
qué trinh xdm nhap mén trén song thudc ving DBSCL theo cac kich ban hién trang, 2030,
2050. Két qua cho thiy su gia ting dang ké vé chiéu dai va dién tich xAm nhép min trong
tuong lai dudi tac dong cua bién d6i khi hau va cac hoat dong khai thac tai nguyén nude
thuong ngudn. Nudc min s& xdm nhap vao song Tién 85,6 km, khoang 50,4 km trén song
Héu va 55,4 km trén séng C6 Chién vao nim 2030. Dén nam 2050, chiéu dai xdm nhap min
tang 5,6 km trén song Tién, 6,2 km trén song Hau va 13,7 km trén song C6 Chién, dién tich
bi anh huong boi xdm nhap man tuwong Gmg voi ranh mén 4 g/l tang 2,3% (khoang 88 nghin
ha) so voi hién trang.

Hién nay nhiéu hoat dong xdy dung cac cong trinh giam thiéu anh hudng cta xAm nhap
min PBSCL di duoc xuc tién (xdy dung cac cong, dap ngin min). Tuy nhién, nghién ctru
chua cap nhat cac ké hoach xay dung cc cong trinh nay vao mo hinh ma méi str dung dit
lidu vé cac cong trinh nay dén nam 2020. Trong nghién ciru tiép theo, viéc danh gia tic dong
va hi€u qua cia cac cong trinh nay cling nhu cac giai phap thich tng v6i anh hudng cia xam
nhap man dén vung DBSCL sé dugc xem xét danh gia.

bong gop cua tac gia: Xay dung y tudng nghién coru: D.H.S,, B.H.L, NAD., TAP.; Lya
chon phuong phap nghién ctru: D.H.S., B.H.L., NAD., T AP.; Xt ly s0 li¢u: B.H.L.; Viét
ban thao bai bao: B.H.L.; Chinh stra bai bao: B.H.L., T.A.P.

Loi cdm on: Nghién ctru nay duogc thuc hiél:l dudi su hd tro Cl:la dé ‘téi “Nghién ctru, danh
gia tac dong t0 hop cua cac hoat dong kinh t€ - xa hoi va h¢ thong ho chira trén dong chinh
song Mé Cong dén vung bo bién dong bang song Ciru Long” ma so: DPTPL.CN-56/21.

Loi cam doan: Tap thé tac gia cam doan bai bao ndy 13 cong trinh nghién ctru cta tap thé
tac gia, chua dugc cong bd & dau, khong dugc sao chép tir nhitng nghién ciu trude day;
khong ¢6 su tranh chap loi ich trong nhom tac gia.
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Quantitative assessing impacts of climate change and upstream
developments on saltwater intrusion in the Vietnam Mekong
Delta

Dwong Hong Son?, Bui Huyen Linh'*, Nguyen Anh Duc?, Tran Anh Phuong!

L Water Resources Institute, Ministry of Natural Resources and Environment;
dhson.monre@gmail.com; linhb.dctv@gmail.com; nganhduc@yahoo.com;
phuongtran.monre@gmail.com

Abstract: Upstream exploitation of water resources, climate change and sea level rise have
increasingly caused negative impacts on the Vietham Mekong Delta (VND), of which
saltwater intrusion is considered one of the most severe impacts. This paper presents the
results of assessing the saltwater intrusion in the VND according to the present and socio-
economic development scenarios using numerical modeling and GIS methods. Obtained
results show that compared to the present scenario, by 2050 the maximum length of
saltwater intrusion corresponding to a salinity level of 4 g/l will increase by 5.6km on the
Tien River, 6.2 km on the Hau River and 13.7 km on the Co River. It is forecast that by
2050, more than 2.5 million hectares of land in the VND will be salinized with salinity
greater than 1 g/l, an increase of 9.1% compared to the present scenario. The results of this
study will provide information to propose solutions to adapt and mitigate the impacts of
saltwater intrusion in the Mekong Delta upstream which is caused by water resource
exploitation, climate change and sea level rise.

Keywords: Climate Change; Salinization; MIKE11; Vietham Mekong Delta.
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Tém tit: Dit liu mua vé tinh dong vai trd quan trong trong nghién ctru tai nguyén nudc
trén luu vuc séng, dic biét 14 cac luu vuc song lién quéc gia, khi do phan giai va mirc do
chinh xac ctia mua v¢ tinh ngay cang dugc nang cao. Noi dung bai bao sé phéan tich danh
gia chat luong dir liéu mua vé tinh CMORPH trong thoi gian 23 nam (2000 — 2022) trén luu
vuc song Lam. Nghién ctru sir dung chudi dit liéu thue do tir 17 tram mua dé so sanh véi
cac 0 luoi mua theo danh gia theo thoi doan mua ngay, mua thang, mua mua va mua nam.
Céc chi sb thong ké dinh tinh, dinh luong, pha mua dé danh gia theo phan bd thoi gian,
khong gian cia dir liéu mua CMORPH. Phan tich cac két qua nghién ciru cho thay san pham
mua CMORPH c6 xu thé thién thap khoang 20% so v&i mua tram, phan bd mua theo khong
gian phan anh tt, tong luong mua theo thang twong quan kha tot véi mua tram (CC=0,81),
tuy nhién, dir liéu mua theo ngay thi chua phan anh tét khi chi sé twong quan chi khoang
0,42 va cac su kién mua 16n.

Tir khod: CMORPH; Luu vuc séng Lam; Chi s6 thong ké.

1. Pit van dé

Nuédc dong vai trd quan trong trong sinh ké clia con ngudi va ca hé sinh thai. Day ciing
12 mot ngudn tai nguyén co ban khong thé thiéu cho su phat trién kinh té - x3 hoi bén viing.
Tuy nhién, cac van dé lién quan dén tai nguyén nudc dang ngay cang tré nén nghiém trong
do sy ting dan s6 va sy phat trién kinh té dién ra nhanh chong. Lugng mua 1a mét trong
nhing dir liéu quan trong trong cac bai toan tai nguyén nudc dac biét la nghién ctru trir luong,
phan b ngudn nudc, thién tai 1d lut [1] trong diéu kién bién doi khi hau dién ra ngay cang
phtic tap va nhanh chong.

Céc san pham luong mua hién c6 tir cac ngudn phd bién nhu; quan tric tai cac tram do
mit dét, vé tinh/radar, san phém ctia cac md hinh sb [2]. Nhiing nguén dir liéu mua c6 nhiing
dic tinh vé wu va nhuge diém khac nhau. Trong khi chat luong dir liéu quan tric mang dic
diém dang tin cdy nhét tuy nhién su phan bd khong gian ctia chung thuong thua thét va khong
dong déu, nhat 1a ¢ nhiing viing dia hinh bi han ché [3]- Céc san pham quan tric tr vé tinh
v61 do bao phu rong theo khong gian c6 kha nang bd khuyét cho cac tram do mua trén mat
dat. Mac du da co sy tién bo nhay vot vé cac _cong nghé quan tric tir xa nhu radar, v¢ tinh
nhung cac ngudn dit liéu thu nhan tir vé tinh van con tiém 4n nhiéu sai sé [4, 5] hodc do thiét
bi thu nhén [6] hodc do thuat toan woc tinh lugng mua [4, 7] hay do sy khéc biét diéu kién
khi hdu, mat dém gilra cac ving [8] ... Do vy, lua chon san pham tir vé tinh nao c6 di do tin
cay dé bo khuyét cho cac ngudn dit liéu quan trac mat dét trong tinh toan phan bd tai nguyén
nude van con 1a huéng nghién ctru duoc quan tim trong nhitng nam gan day.
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Cac san phém mua vé tinh c6 su khac biét 16n gitra cac vung, do vay, trén thé gioi1 da co
nhiéu nghién ctru tién hanh danh gia cac san phdm mua trén cac quy mo khac nhau; nhu trén
pham vi toan cau [9], cac chau luc [10, 11], khu vuc khac nhau [5, 12], viing lién quéc gia [5,
13-30], quéc gia [31, 32] hay trén cac luu vuc song [24, 33]. Sau khi thuc hién cac nghién
ctru thuong dua ra két luan khéng dinh mérc d6 chinh xac cua cac dit liéu mua vé tinh bién
d6i theo tirmg mua, timg ving khi hau va dia hinh. Nhu nghién ciru tai Indonesia [34], va chau
Au [35], Malaysia [36], Bhutan [37] dé chi ra rang, dir liéu mua CMORPH thuong thién thip
so voi mua thuc do, trong khi d6 tai khu vuc Bic Trung Quéc lai ¢6 xu thé thién cao dang Kké
[38].

O Viét Nam, cac nha khoa hoc da nghién ctru danh gia cac dir li¢u mua v¢ tinh nhu trén
mot s6 luu vue song nhu tai song Sré Pk [23] song Ma [39], luu vuc sdng Mé Cong [40,
41], khu vue mién Trung [42]. Céc nghién ctru déu chimg minh rang viée sir dung cac dir liéu
mua vé tinh hoan toan c6 thé bd khuyét cho nhitng khu vuc thiéu/khong c6 tram quan tric
mit dat va hon thé nira con nang cao hiéu qua tinh toan dong chay khi két hop voi s6 liu
quan trac mat dat [40]. Trén luu vuce séng Ca, nghién ctru [7] da danh gia 4 dit 1iéu mua GPM,
TRMM, CHIRPS, CMORPH nhung con mdt s han ché nhu; thoi doan danh gia chi 3 nim
(2015-2017), s6 lugng tram mit dét sir dung 13 12 tram, chwa dwa ra nhitng thong tin vé luong
mua cuc trj cia dit liéu mua vé tinh so v6i mua quan triac mat dat, danh gia s liéu mua theo
niam méi chi ding s liéu ciia nam 2015. Do vy, can c6 thém nhing phan tich vai chudi sd
liéu dai hon va day da hon dé c6 nhitng goc nhin toan dién vé dit liéu mua vé tinh.

Bai bao niy c6 muc dich chinh 1a danh gia s6 liéu mura CMORPH cho séng Lam (hay
con goi 1a song Ca) nham phuc vu nghién ctru danh gia tai nguyén nude trén luu vuc séng
Lam trong diéu kién ngudn dit liéu quan tric mat dat con han ché.

2. Dir liéu str dung va phwong phap nghién ciru

2.1. Khu vuc nghién cuu

L]‘Iu Vuc Song Lam (Con ng 104”?‘0'E 105”?'0"E 106‘?'0”(5
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vung nhiét doi gio mua, voi Hinh 1. Ban d6 luu vyc sdng Lam.

lugng mua trung binh trén luu

vuc trong khoang 1100-2500 mm/nam, dugc chia lam 2 mua; mua mua tir thang V-X, mua
kho tir thang XI-1V [43]. Song Lam dugc hgp thanh tir 2 nhanh chinh 1a song La (chay trén
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dia phén tinh Ha Tinh) va song Ca (chay qua dia phan tinh Ngh¢ An). Song Lam tr¢ thanh
ranh gioi gitra tinh Nghé An va Ha Tinh truge khi d6 ra Bién Dong tai Cira Hi.

Mang ludi tram quan tric mua trén luu vuc con kha thua thét so voi tiéu chuén cia to
chire Khi tugng thé gidi WMO [7]. Ngoai ra, mat do phan b cua cac tram do mua chu yéu
tap trung ¢ khu vue ddng bang va thua thét ving thuong luu, mién nui (Hinh 1). Do vy,
ngudn dir liéu mua tir vé tinh co vai tro quan trong trong bd khuyét ngudn dir liéu mua trén
luu vyc song.

2.2. Dit liéu mwa vé tinh su dung trong nghién ciru

Trong nghién ctru nay, cac tac gia phan tich, danh gia dir liéu mua CMORPH (Climate
Prediction Center Morphing Technique) [46], ddy 1a dit liéu mwa dugc phat trién boi Trung
tam Du bao Khi hau (Climate Prediction Center) cia Co quan Khi tugng Quéc gia Hoa Ky
(National Weather Service) dé wéc tinh mua toan cau dua trén dit liéu vé tinh. Mua CMORPH
sir dung k§ thuat “Morphing” dé két hop va nang cao chat luong dit liéu mua tir cac cam bién
vé tinh chuyén dong nhu MODIS (Moderate Resolution Imaging Spectroradiometer) va
TRMM (Tropical Rainfall Measuring Mission). Dir liéu mua CMORPH ¢6 3 sidn phim mua
v6i d phan giai theo khong gian va thoi gian khac nhau bao gom; 30-phit/8 km, 3-gio/0, 25°
va 1- ngay/O 25°, thoi glan ¢6 dit liéu tir ndm 1998 dén nay. Dya trén mat do tram quan tric
mit dat va do phan giai thoi gian cta dir liéu hién c6 trén luu vuc, nghién ciru di chon dir liu
mua CMORPH c6 d6 phan giai phu hop 1a 1-ngay/0.25° dé tién hanh danh gia.

2.3. Dir lieu mua quan trdc tai mdt dat

bé danh gia san phém mua v¢ tinh CMORPH, nghién ctru da sir dung s6 liéu mua quan
trac tai cac tram khi twong thuy van trén luu vuc song Lam. S6 liéu mua tram bao gom dir
liéu mua theo ngay tai 17 tram do mua dugc quan tric trong giai doan 2000-2022 tir Tong
cuc khi tugng thuy van (Hinh 1).

2.4. Phwong phap nghién curu

bé phan tich hi¢u qua cua dir liéu mua CMORPH so v6i mua tram thuong c6 2 phuong
phap bao gom (1) ndi suy mua tai diém tram vé mua ludi c6 cung d6 phan giai theo khong
gian véi san pham mua vé tinh, (2) trich xuat dir liéu mua luéi vé diém quan tric. Vi cach
tiép can (1) [42] s& cho két qua céac chi sd thong ké trén timg 6 ludi mua bao phu toan bd
vung nghién ctru. Nhung phuong phap nay chi nén st dung ¢ nhiing khu vyc c6 mang luéi
tram quan { trac di day va thuat toan noi suy cung can dugc danh gia, kiém chimg dé luong
mua tai mdi 6 ludi sé dai dién cho sb liéu mua tai d6. Vai cach tiép can (2) [26] ¢6 uu dlem
co the dugc thyc hién tai nhimg luu vire song c6 mat d6 tram thua va khi so sanh tryc t1ep
cac sb liéu mua ludi voi cac gia tri quan tric tai tram mat dat s& dam bao khong lam mat di
nhitng dic diém mang tinh cyc tri cta dit liéu quan tric. Trong nghién ctru nay da sir dung
cach tiép can (2) dé danh gia mua CMORPH duoc thuc hién theo phuong phap diém tram
mua nam trong 6 ludi cia mua vé tinh s€ sir dung gia tri mua tai 6 ludi do dé so sanh vai
mua thue do. C4c ndi dung phan tich bao gdm:

Danh gi4 lugng mua theo mua/nim dya trén ban dd phan bd mua va tong lugng mua
theo mua/nam.

Danh gia lugng mua theo thang dua trén hé sb twong quan (CC), sai sé d6 1éch (PBIAS)
sai s tuyét dbi trung binh (MAE).

Pénh gia lvong mua theo ngay dua trén hé sé CC, xac suat du bao dung (PC), ty 1é canh
bao khdng (FAR) va chi sé thanh cong (CSI).

Pénh gia luong mua theo cac ngudng mua va gia tri cuc tri. Cac chi sb thong ké sir dung
trong danh gia duoc thé hién trong bang 1.
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Bang 1. Cac chi s6 duoc sir dung dé danh gia san phdm mua vé tinh CMORPH cho khu vuc nghién ctru.

Chi sb danh gia Pon vi Cong thic

oo ZLO-0)®-P)

H¢ so tuong quan (CC) - {Z-" (0,— 02 JTL.(P =P
1= 1=

, , n
Sai so tuyét doi trung 1 Z
MAE =— ) |0; — P,
binh (MAE) mm a2 10 R
Do léch phan trim i=1(0; — P)
o 9 PBIAs = =" % 100
(PBIAS) & S n 0,
X&c suat dy bao dung ) bC = A+D
(PC) ~A+B4+C+D
Ty Ié canh bao khéng ) FAR = B
(FAR) ~A+B
Chi s6 thanh cong ] oSt —

(CsI) TA+B+C
Ch thich: n: s6 ngay quan trac Oi, Gia tri mua quan tric tai tram Pi, Gia tri mua luéi
hoic gié tri luu lugng tinh toan; A: Tong sb 1an phat hién ding mua; B: Tong s 1an canh bao
mua sai (canh bao khong). C: Tong sb 1an khong phat hién dugc mua (canh bao sot); A, B,
C, D dugc xéc dinh theo bang 2.

Bang 2. Xac dinh céc chi so bién ciia pha mua.

Thuc té (o) Khong
Du bao
Co A B
Khong C D

3. Két qua va thao luin

3.1. Banh gia muwa CMORPH theo mua/nam

Cac két qua tir viéc phan tich sy bién ddi luong mua theo mua va hang nim cua tat ca
cac ving CMORPH va céc tram do mwa & quy md ludi trong giai doan 2000-2022 dugc thé
hién trong Hinh 2. Két qua cho thiy, phan bd khong gian dit liéu mua c6 xu hudng ting dan
tir ving thuong luu cta luu vie xudng vung ha luu. Piéu nay thé hién ¢ ca dir liu mua mua
va nam cuia CMORPH va cac tram quan trac mat dat. Phan bd theo thoi gian, mua kho luong
mua CMORPH nam trong khoang 95-292 mm, trong khi d6 dir liéu mua quan tric tai tram
nam trong khoang 153-566 mm.

Hinh 2 cho théy diém khac biét rd rét luong mua mua kho cua dit liéu CMORPH va dir
liéu quan tric mat dat. Mua mua ciing thé hién két qua twong tu khi lvong mua mua mua thu
duoc tir dit liéu CMORPH nam trong khodng 392-1734 mm so véi dit li€u quan tric tai tram
dao dong trong khoang 1058-1857 mm. Ciing can luu ¥ rang, dit liéu mua quan trac mat dat
chi thu thap cac tram nam & lanh tho Viét Nam, trong khi phia thugng luu (phén thudc
CHDCND Lao) khong c6 tram quan tric mit dat, day ciing 1a khu vuc c6 lugng mua thip
hon so v&i cac ving khéc ctia Iuu vire. Phan bd tong lwong mua trung binh nhiéu nam cho
théy, luong mua CMORPH thién thép so voi lugng mua mat dét. Cu thé, khu vuc ha luu 1a
vung c6 lugng mua lon nhét véi gia tri quan tric tai tram mat dat [én dén 2430 mm/nam,
trong khu dir liéu CMORPH chi khoang 1930 mm/nam.
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Hinh 2. Phan b lvong mua theo mua, nam cua dir lifu mua CMORPH va tai tram quan tric(Obs)

trén luu vuc song Lam trong giai doan tir 2000-2022.

3.2. Danh gid miwa CMORPH theo tong heong mua thang

Chudi thoi gian luong mua trung binh Thang trén luu vuc cia CMORPH trong giai doan
2000-2023 dugc danh gia dya trén dir liéu do mua quan tric tai 17 tram do trén luu vuc sbng
Lam. Két qua hé s twong quan (CC) giita mura CMORPH va mua tai cac tram quan tric mat
dat nam trong khoang 0,72-0,88 thé hién su tuong quan kha tbt gitra mua CMORPH va mua
tram (hinh 3). Tuy nhién, khi xét chi s d6 1éch PBIAS cho thdy muwa CMORPH thién thip
s0 v6i mua tram khoang 20%. Ving thién thap nhiéu nhat thé hién ¢ khu vuc thugng luu cia

cac song nhu tai tram Hoa Duyét (-42%), Muong Xén (-39%), Son Diém (-31%) (bang 3).
Gia tri Sai s6 tuyét d6i trung binh (MAE) ctia cc tram nam trong khoang 51-97 mm/thang

Do vay, c6 thé sir dung dir liéu mua CMORPH dé tinh toan tai nguyén nudc (voi s6 liéu mua
thang), can luu y vé tong luong thién thap so vai dit liéu thuc do.

Bang 3. Cac chi s6 thong ké cua sé liéu quan tric va lugng mua CMORPH va theo thoi gian Ngay/Théng.

Thoi Thoi
STT TénTram doanso CC MAE BIAs PC FAR CSI STT TénTram doanso CC MAE BIAs PC FAR CSI
sanh sanh
. Thang 0,84 79,69 0,22 Thang 0,79 75,05 -0,27
1 Ctra Hoi . 10 Nghia Khanh
Ngay 049 592 0,22 067 055 0,35 0,43 597 -0,27 0,69 0,52 0,39
. Thang 0,73 56,66 0,31 . Thang 0,83 63,95 -0,11
2 Ctra Rao . 11 Quy Chéu .
Ngay 0,30 4,63 0,31 0,71 043 0,46 Ngay 043 6,19 -0,11 0,72 0,36 0,49
Thang 0,82 67,11 0,20 Thang 0,79 69,60 -0,18
3 b6 Luong . 12 Quy Hop .
Ngay 046 580 0,20 0,69 042 0,41 Ngay 043 6,19 -0,11 0,69 043 0,44
Thang 0,84 59,17 0,15 Thang 0,83 78,56 0,31
4 Dua . 13 Son Diém .
Ngay 045 557 0,15 0,68 0,44 0,40 Ngay 045 6,17 0,31 066 042 041
. Thang 0,86 97,21 0,42 Yén Thuong Thang 0,85 64,62 0,25
5 Hoa Duyét R 14 ’ R
Ngay 046 6,74 042 066 046 0,39 Ngay 039 6,10 0,25 065 051 0,36
. Thang 0,83 76,87 0,31 ) Thang 0,72 82,07 0,23
6 Linh Cam R 15 Con Cubng R
Ngay 046 591 031 0,67 043 043 Ngay 0,37 6,30 0,23 064 042 0,39
_ Thang 0,73 55,81 0,39 N Thang 0,86 91,71 0,37
7 Muong Xén . 16 Chu Lé .
Ngay 030 3,76 0,39 0,71 055 0,40 Ngay 041 6,62 0,37 065 051 0,37
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Thoi Thoi
STT TénTram doanso CC MAE BIAs PC FAR CSI STT TénTram doanso CC MAE BIAs PC FAR CSI
sénh sénh
Thang 0,88 59,70 0,23 . Thang 0,88 78,27 0,33
8 Nam Dan . 17 Vinh .
Ngay 052 542 0,23 0,68 050 0,38 Ngay 050 6,02 0,33 067 044 041

Tuong ~ Thdng 075 5132 027
Duong  Ngay 031 442 027 072 042 047
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Hinh 3. Chi s6 tuong quan va sai s6 do léch (%) tai cac tram cua khu vuc nghién ctu.

3.3. Danh gia muwa CMORPH theo luong mwa ngay

Két qua danh gia hé s6 twong quan gitra s6 liéu muea CMORPH va mua tram theo chudi
sO liéu mua ngay dugce trinh bay trong Bang 3, v6i hé s6 CC nam trong khoang 0,2-0,52, gia
tri nay thap hon nhiéu so v6i hé CC danh gia theo chudi thang. Khu vuc thuong luu vuce cd
hé sb tuong quan chi khoang 0,2-0,4, khu vuc ha luu gi4 tri CC phé bién trong khoang 0,4-
0,5. Su khac biét gitra mua CMORPH va mua tram con thé hién thong qua kha ning nhan
dién mwa khong (FAR) cua dit lisu CMORPH nam trong khoang 0,36-0,55. Kha nang phat
hién ding sy kién mwa dugc phan anh qua chi s6 thanh cong (CSI) cua dit liecu CMORPH chi
khoang 0,41. Trong khi do, xac sudt nhan dién dung (PC) ca hién twong khong mua va c6
mua nam trong khoang 0,62-0,72, két qua nay tuong dugc voi nghién ciru trude d6 cua [7].
Qua d6 c6 thé thiy, chudi sb liéu mua ngay cia CMORPH moi chi phan anh phan nao cac
hién tuong mua va khong mua so véi thuc té.
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Hinh 4. Chi s6 twong quan va xéac suat nhan dién ding hién twong cia mua CMORPH theo sb
liéu mua ngay.
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3.4. Banh gia lwong mwa theo cac nguong mwa va gia tri cyc tri

Hinh 4 thé hién ty 1¢ phan trim tong luong mua theo cac ngudng mua nho (0,1-6.0 mm),
mua vira (6-50 mm), mua to (50-100 mm), mua rat to (>100 mm). Két qua cho thay, trén luu
vuc chu yéu xay ra hién tuong mua vira, véi luong dong goép chiém khoang 50% tong luong
mua trén luu vyc. Trong khi do, lugng mua nho va mua to chiém khoang 10-25%. Pac biét
v6i lugng mua rat to, thi dit liéu mua tram cho lugng dong gép khoang 26% cao hon so voi
mua CMORPH (19%). Qua dé cho théy, dit liéeu CMORPH ludn c6 xu thé thién thap véi cac
tran mua 16n, chua phan anh dugc céc gia tri mua cyc tri.
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Hinh 5. Ty 1& lugng mua theo cac ngudng mua.
4. Két luan

Dua trén nhitng phan tich, danh gia CMORPH trén céac thoi doan cho thiy rang & ca 3
thoi doan mua mua, mua thang, mua ngay, dir liéu v¢ tinh déu co xu huéng danh gia mua
thap hon so vé6i thuc do. Phan bd theo khong gian, dit liéu mua CMORPH phan anh kha tbt
xu thé lugng mua giam dan tir thuong luu vé ha luu ven bién phu hop vai phan bd cua dir
liéu mua tram. Phan bé theo thoi gian, dit lisu CMORPH phan 4nh t6t v6i chudi s liéu theo
thang thé hién qua hé s6 tuong quan trung binh tai 17 tram 1a 0,81. Tuy nhién, véi s liéu
mua theo ngay cho thidy, mua CMORPH chua phan anh t6t kha nang phat hién sy kién co
mua khi chi s6 CSI dao dong trong khoang 0,35-0,49. H¢ sO twong quan trung binh tai ca
tram chi khoang 0,42 cac hién tuong mua rat to ludn ¢ xu thé thién thap so véi dit liéu tram.
Céc két qua nghién ciru cho thay sy trong dong véi cac nghién ciru trude d6 dugce thyc hién
& cung vung khi hau nhu nhién ctru & Malaysia [36], luu vuc séng Mé Cong [40]. Do do, dé
nang cao d¢ chinh xdc cta du liéu mua vé tinh can tién hanh sir dung céac thuat toan hiéu
chinh nhu; hiu chinh phén vi phi tham s6 (nonparametric Quantile Mapping) [47], ty 1€
tuyén tinh (linear scaling) [47], ngudng cudng d6 mua [48], hi€u chinh sai so ty 1€ [49], phan
tich hdi quy [50], mang than kinh nhan tao [51]. Véi két qua danh gia o trén, c6 thé s dung
dit liéu mua CMORPH cho bai toan tinh toan tai nguyén nudc hay phan tich bién d6i khi hau
& bude thoi gian thang, mua, nim ¢ nhimng vung thiéu s6 liéu quan tric (nhu vung thuong
luu).

Dbong gop cua tac gia: Xay dung y twong nghién ciu: T.M.N., N.Y.N., D.D.K.; Lya chon
phuong phap nghién ctru: T.M.N., N.Y.N.; Thu thap va xt ly so liéu: B.b.K., N.C.T.; Viét
ban thao bai bao: T.M.N., N.Y.N., B.b.K., N.C.T.; Chinh stra bai bao: T.M.N., N.Y.N,,
b.bK.
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Loi cam on: Nghién ctru nay duoc tién hanh trong khudn khé dé tai QG.23.19 cia PHQGHN

Loi cam doan: Tap thé tac gia cam doan bai bao nay 14 cong trinh nghién ciru cua tap thé tac
gia, chua dugc cong bo ¢ dau, khong sao chép tir nhitng nghién ciru truede day; khong co su
tranh chap loi ich trong nhém tac gia.
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Assessing the precision of CMORPH satellite-derived
precipitation in the Lam river basin

Trinh Minh Ngoc!, Dang Dinh Kha?, Ngo Chi Tuan?!, Nguyen Y Nhu'*
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Abstract: Satellite-derived precipitation data has become increasingly pivotal in water
resources research, particularly within transboundary river basins, owing to advancements
in resolution and accuracy. This study delves into an extensive evaluation spanning 23 years
(2000-2022) of the CMORPH satellite precipitation product within the Lam River basin.
Employing data collected from 17 rain gauge stations, the study meticulously assesses
precipitation patterns across various temporal scales, including daily, monthly, seasonal,
and annual periods. Utilizing a diverse array of statistical metrics, both quantitative and
qualitative, along with rain phase assessment, this study scrutinizes the spatial and temporal
distribution characteristics of CMORPH precipitation data. Results reveal that CMORPH
precipitation products exhibit approximately 20% lower estimates compared to station
records. While spatial distribution aligns well with observed patterns, monthly totals display
a strong correlation with station data (CC = 0.81). However, daily precipitation data exhibits
weaker correlation (approximately 0.42), particularly during heavy rain events.

Keywords: CMORPH; Lam river basin; Statistical metrics.
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phan vung nguy co sat 16 bo song khu vwe ban diao Ca Mau
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Tém tit: Ban dao Ca Mau la mdt trong nhitng khu vuc chiu anh hudng nang né nhét cta
han han, vi¢c khai thac nudc ngém qua muc cling 1a mot trong nhirmg nguyén nhéan dan téi
nguy co sat 16 bo sdong ngay cang tram trong. Nghién ciru sir dung phuong phap phén tich
thir bac (AHP) dé danh gia trong so céc yéu td anh huong két hop véi cong nghé hé théng
thong tin dia Iy (GIS) dé chong xép 16p ban d6 cac yéu t6 anh hudng chinh tir d6 xay dung
ban d6 phan ving canh bao nguy co sat 16 bd song ctia khu vue nghién ctru. Két qua nghién
ctru chi ra cac yéu t6 chinh anh huong dén sat 16 bo song khu vuc nghién ciru trong thoi ky
han han bao gém: khoang cach myc nudc dén bo song, tho nhudng, do doc bo sbng, hién
trang st dung dat va bbc thoét hoi nude mua khé. Trong sd cua cac yéu td nay duge danh
gi4 dua trén viéc tong hop cac tai liéu lién quan ciing nhu tham khao y kién ctia cac chuyén
gia. Két qua cho thy hién tuong sat 10 b sdng c6 nguy co xay ra cao tai cac huyén Dam
Doi, U Minh, Tran Van Thei, thanh phé Ca Mau va céc song, kénh rach thude Can Tho,
Hau Giang va Séc Triang. Ban db phan viing canh bao nguy co sat 16 cung cip cai nhin tong
quan vé cac khu vuc ¢6 nguy co sat 1o bo sdng cao, 1a tai liéu tham khao ho tro cac nha quan
1y x4y dung ké hoach phat trién bén viing kinh té - xa hoi & ban dao Ca Mau.

Tir khéa: Phuong phap AHP; GIS; Ban d6 phan ving sat 1¢ by séng; Ban dao Ca Mau.

1. Giéi thiéu

Hién nay trén thé gidi da va dang co nhiéu nghién ctru lién quan dén van dé sat 16 do han
han nhat 1 trudc tinh hinh bién d6i khi hau 1am cho cac hién tuong thoi tiét cuc doan ngay
cang xay ra pho bién va nghiém trong [1-4]. Nghién ctru [5] chi ra viéc bd sung nudc trén
hoac dudi bé mat trai dat tao ra nhing thay d6i vé (mg suét co thé gay ra truot 16 dat va dit
gdy ca on dinh va khoéng 6n dinh. Nghién ctru st dung phuong phap do giao thoa radar
(InSAR) va m6 hinh thuy van 1D don gian dé mé ta 8 ndm truot 6n dinh cua trén 16 dét Mud
Creek, California, My. Két qua nghién ctru cho thay sy gia ting 4p suat chat 1ong 16 rong xay
ra trong qua trinh chuyen d6i tir han han lich st sang lugng mua ky luc gay ra su gia tang 16n
vé van toc va dan dén hién tuong truot cuc bd, vuot qua cac co ché 6n dinh trude day da han
ché gia toc sat 10 dat. Nghién ciru tap trung d6 doc xung quanh séng, do d6 tinh nhay cam sat
16 dat duoc phan tich boi cac yéu t song lién quan dén dic diém dong chay. Ranh gidi cua
khu vyc nghién ctru doc theo sdng va suon nii duge xac dinh béng hinh anh vé tinh. Ngoai
ra, dd dbc cua bo song, do dbc long dan, do udn khuc cia song, ban kinh cong va chat dat
(nhu d¢ séng, do xanh, do ém) duogc chon 1a cac yéu td gy truot 16 dat. Phuong phap hoi
quy logistic da dugc st dung dé thiét 1ap mo hinh m6 phong tinh nhay cam sat 16 dat [6]. Két
qua cho thy trong cac yéu t6 song ngoi, thi d6 udn khuc cia song va ban kinh cong co trong
s0 16n trong mé hinh. Nghién ctru [7] dd ning cao hiéu biét vé cac yéu té dja hinh anh huong
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dén sy 6n dinh cta céc bo ha luu song Murray: Xac dinh cac khu vuc c6 nguy co sat 1& bo
song cao; va trinh bay co sd co thé duoc st dung dé xéac dinh céac vi tri d& bi sat 16 boy song
trén mot doan dai cua dong soéng sir dung cong cu 13 ArcGIS va SVSlope két hop diéu tra
khao sat thu thap s6 liéu. Nghién ctru [8] di chi ra rang sy thay d6i muc nude hd chira 1a mot
yeu t6 quan trong giy ra sat 106 mai bo, tirc 13 sat 10 bd. Trong nghién ciru ndy, cac phén tich
tham khong bio hoa - bdo hoa duoc thuc hién dé mo phong su thay d6i cua ap luc nude 16
rong & mai doc bd chiu sy thay ddi ciia muc nude hd chira. Két qua nghién ctru cho thy su
dao dong muc nude hd chi anh hudng dén phan phia trude mai taluy by ma it anh huong dén
phan sau mai taluy. Viéc danh gia tac dong ciia han han kéo dai dén céu tric cua dé bang dét
& California [9] cho thdy mot s co ché lam suy yéu két cAu dat giy anh huong dén ciu trac
dét do han han: Suy giam do bén dét, cac vét kho nit do thiéu nude, sut lan va x6i mon, tao
khe ntt sdu 1am mém dét va qua trinh oxy hod hitu co cta dét Nhitng nghién ctru dung mo
hinh toan [10-12], str dung khong gian dia ly GIS [13,14], vién tham [15,16], quan trac giam
sat [17] dé danh gia tac dong cua x6i 16 bd song [18], khu vue cura song ven bién ciing da
dugc nghién ciru va dat dugc nhiing két qua nhit dinh.

Tai Viét Nam ciing c¢6 nhiéu nghién ciru lién quan dén van dé sat 16 bo song: nghién ciru
[19-21] da xac dinh nguyén nhan sat 16 bo song tinh Tra Vinh va Séc Trang s dung phuong
phap diéu tra va do dac thuc dia va lap bang ciu hoi phong van ngudi dan va chinh quyén
khu vuc sat 16. Ket qua chi ra bén nguyén nhén chinh dé 1a giao thong thuy, tic dong cua
song va thuy triéu, nao vét long song va dap nén duong, dia chat yéu va mot sé nguyén nhan
phu khac nhu luong phu sa giam do cac dép ¢ thuong nguon, khai thac cat, myc nuGe ngam
ha thap va sut lan mat dat. Nghién clru [22] da phan tich anh hudng cia cac yeu t6 dia cht
thuy van va gia tang sirc chiu tai dén on dinh bd séng Cha Va, tinh Vinh Long. Anh vé tinh
duogc sir dung dé danh gia mic do sat 16 bo song va muire d6 d6 thi hoa ven song. He 5O an
toan dugc str dung dé phan tich mirc 46 6n dinh bd séng. Két qua phan tich cho thay vén tdc
dong chay la mot trong nhirg nguyén nhan gay xo1 16 bo song. Két qua nghién ctru sat 16 bo
song T1en bang mo hinh toan hai chiéu MIKE 21 két hop véi phan mém Geo- -Slope dé tinh
toan d6 6n dinh cta bo song Tién, doan qua huyén Long Ho tinh Vinh Long cho thay bo song
tai doan nay c6 hé s6 6n dinh nho va dé xay ra sut 1¢ [23]. Nghién ciru [24] ¢4 tién hanh khao
sat diéu tra thuc dia cac diém sat 16 thuong xuyén trén luu vue séng Sé San tir d6 do dac quan
trac cac diém sat 10, dong thoi ap dung cac cong cu vién tham va hé théng thong tin dia 1y
GIS dé phan tich nghién ctru cic hién twong dién bién long song. Chudi cic anh vé tinh
Landsat TM, Landsat ETM+, SPOT dugc st dung dé phan tich tinh toan dién bién hinh thai
song tir nam 1973 dén nay, tir d6 phan tich su thay d6i dién bién hinh thai trong qua khir, so
sanh v6i cac diém hién trang sat 16 dé tim ra cac doan song dién bién manh. Nghién ctru da
xdy dung ban do hién trang sat 16 va ban dd canh bao nguy co sat 1¢ trén luu vuc song Sé
San thudc lanh tho Viét Nam. Nghién ciru [25] sir dung cac phwong trinh, thuat giai cac bai
toan thiy dong luc, dién bién dja hinh day sdng ciing nhu sat 16 bo, ing dung cac thuat toan
trén hé thong tinh toan hidu ning cao dé giai quyét bai toan x6i 16. Nghién ciru str dung mo
hinh du bao sat 16 bo song dua trén mo hinh tinh toan hiéu nang cao dung GPUs (Graphical
Processing Units) két hop dya trén mo hinh thye nghiém voi phuong phap sir dung 1a phuong
phap do dac myc nudc, toc do, luu luong dong chay, mau phu sa, bun cat lo lung, mau dia
chat nham tim duoc bd thong s6 thich hop tao cac diéu kién dau vao cho tinh toan. Ngoai ra,
dé tai két hop phan tich anh vién tham va GIS dé tinh toan dién bién dudong bo qua céc thoi
ky tai timg khu vic. Nghién ctru [26] da tap trung vao viéc nhan dién cac nhan t6 c6 kha ning
gdy ra tac dong t6i sat 10, trén co so d6 phan tich, xac dinh cac nhan té chinh 13 nguyén nhan
gay ra sat 16 cho 04 loai hinh sat 16, voi sO diém sat 16 nho dan: chat tai mép b (xay nha lan
chiém bo), nga ba séng (co ché do dong chay phirc tap, hoat dong con nguoi s61 dong), doan
song cong, doan song gan bién (c6 dong chay thuy triéu 16n, giao théng van tai, tau cao toc
di lai nhiéu). Nghién ctru da nhan dién dugc nhitng nhan té ¢ kha ning gdy ra va thuc day
qué trinh sat 16 & hai khu vuc tinh Bac Liéu va Ca Mau duéi nhiéu hudng tiép cin. Sat 16 bo
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song, kénh, rach 1a hé qua cua nhiéu tac dong voi cac hoat dong khac nhau. Bén canh phan
tich cac nhan t6 cu thé gay sat 16 nhu: sat 16 cha yéu tap trung ¢ khu vyc dong dan cu voi
chat gia tai 16n de néng lén nén dat yéu, doan nga ba song c6 ché d6 thuy dong luc phure tap,
nhimg doan séng gan bién, khu vuc cira sdng c6 tac dong cla song gio da lon va cudi cung
1a nhitng doan s6ng cong c6 mat do cao tau thuyén di lai cho mot s6 vi tri sat 1 nghiém trong
tai hai tinh Bac Liéu va Ca Mau. Mot s6 ‘nghién ctru str dung phuong phap phan tich thir bac
AHP dé nghién ctru van dé lién quan dén sat 19, c6 thé ké dén nhu nghién ciu [27, 28] da
mg dung phuong phap AHP dé danh gia nguy co sat 16 dat ciing nhu nguy co x6i 16 bo séng
cho khu vuc nghién ctru, cac vi tri sat 16 duoc kiém chung trong thuc té thong qua diéu tra
thuc dia, so sanh v6i két qua tinh toan tir moé hinh toan va theo phuong phap vién tham va
GIS. Nghién ciru [29] dé nghién ctru ng dung GIS va phuong phap AHP dé thanh lap ban
dd nguy co truot 16 cho huyén Xin Man, tinh Ha Giang véi két qua xay dung dugc ban dd
truot 16 ty 1€ 1:50000.

C6 thé nhan thdy cho dén nay di c6 nhiéu nghién ctru lién quan dén sat 16 b song trén
thé gi6i, tai Viét Nam ciing nhu khu vire ban dao Ca Mau [30-32]. Tuy nhién, chua c6 nghién
ctru ndo tng dung phuong phap AHP va cong nghé GIS dé xay dung ban d6 nguy co sat 1&
bo song do han han khu vuc ban dao Ca Mau. Véi dic diém khu vuc nghién ctru ciing nhu
diéu kién sb liéu con han ché cung vdi su phat trién ctia khoa hoc cong ngh¢, viéc lua chon
cong nghé GIS két hop phuong phap AHP dé giai quyét bai toan 1a hop 1y, c6 kha ning dem
lai két qua nghién ctru c6 do chinh xac va dang tin cay.

Nghién ctru xay dung ban d6 phan ving riii ro sat 16 bo song do han han kéo dai xem
xét dudi cac nhan td tac dong (khoang cach muc nude dén bo song, thd nhudng, do dbe bo
song, sir dung dat va bdc thoat hoi nudc mua kho). Nghién ciru sir dung phuong phap AHP
két hop véi cong nghé GIS dé xay dung ban d6 phan viing riii ro do han han cho khu viyc ban
dao Ca Mau. Muc dich cua nghién ctru: (1) Ung dung phuong phap AHP dé xac dinh trong
sO yéu t ciia cac nhéan t6 anh hudng do tac dong ciia han han dén sat 16; (2) ung dung cong
nghé GIS dé chong chap va xac dinh khu vic phan ving rii ro. Ban d6 phan ving rui ro sat
16 s& 1a tai li¢u tham khdo quan trong hd trg cho cong tac quan 1y, quy hoach, khéc phuc su
cd sat 16 dang c6 xu hudng gia ting ¢ khu vuc ban dao Ca Mau.

2. S6 ligu sir dung va phwong phép nghién | \\.@, B VP n
ciru I A ZE R )

2.1. Gidi thiéu vé khu viee nghién curu

Ca Mau 1a tinh cyc Nam ctia TO quoe, [l | S0 10
c6 toa d dia Iy tir 8°34° dén 9°33’ vido Bac, || . . 7\ g s v
tir 104°43° dén 105°25” kinh do Déng, co ba || - J e S e L]
mat tiep giap voi bién, phia Dong giap voi | e e ek
bién Dong, phia Tay va Nam gidp voi vinh ||/ M g meeme o0 e o
Thai Lan, phia Bic giap voi tinh Bac Liéuva [| | : & SR
Kién Giang (Hinh 1). CaMau coédiéntichtw | 7 &>~ ¢ f o s
nhién 522.119 ha, chiém 13,13% dién tich | B«m. o
dong bang song Ctru Long (PBSCL) va bang BE s
1,58% dién tich ca nudc. Puong bd bién dai || e
254 km, trong d6 bo bién Ty 147 kmvaby ™ 7 ¢
bién Pong 107 km. Tinh trang sat 16 bd song, S /o
sut lin nghiém trong va sé luong céac vi i || =L s ! Py
sat 16 gia ting trong mua kh6 dang xdy rapho [|c <« Ranh gié tnh
bien trén dia ban tinh Ca Mau [33-35]. e e i
Nghién clru da tap trung xac dinh cac yu t0 | iy, 1316 1:1.000000 Khu vue nghin i |
anh huong chinh dén sat 16 bo song, st dung o v

Hinh 1. Vi tri khu vuc nghién ctu.
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phuong phap AHP dé xac dinh trong s6 cac yéu té anh huong va tng dung coéng nghé GIS
deé bién tap ban do vi tri nguy co xay ra sat 10 bo song cho tinh Ca Mau.

2.2. 86 liéu sir dung

Céc sb lidu duogc st dung trong nghién ctru bao gdm 16p ban do thé hién
05 yéu t6 anh hudng chinh - cic yéu td lwa chon 13 nhitng yéu té anh huong nhiéu dén sat 1o
bo song do han han khu vuc nghién ctru duoc lva chon dua vao viée téng hop va phan tich
két qua cac nghién ciru trude day da thuc hién cung véi viée khao sat ¥ kién cac chuyén gia.
Céc yéu t6 Iira chon bao gdm:

Khoang cach muyc nude dén bo séng (Muc nude sir dung 13 muc nudce trung binh mua
kiét xuét tir két qua md hinh MIKE 11 mé phong hé thdng thuy lyc khu vuc nghién ctru ké
thira tir luan 4n “Nghién ctru tac dong cia cac loai ngudn xa thai dén chét luong nude ving
Ban dao Ca Mau” [36]; khoang cach muc nudc toi bd 1a hiéu sb cao trinh muc nuée trong
song vao thoi ky han han va cao trinh bd song); tho nhudng; d6 doc bd sdng, hién trang sir
dung dat; bdc thoat hoi nudc mua kho.

Nghién ctru str dung phuong phap AHP dé danh gia trong s6 cac yéu té anh huong va
cong nghé GIS dé chong xép cac 16p ban d6 yéu td anh hudng theo trong sd da xac dinh
duoc, tir 46 xdy dyung ban d6 nguy co sat 10 bo song khu vuc nghién ciru. So d cdu tric
nghién ctru dugc thé hién trén hinh 2.

Khoang cach muc
nudce dén bo song

Thé nhudng Céng ngh¢ GIS

Bén db thanh phin

Ban dd phan
viing nguy
co sat 1o

D6 déc bo song

Str dung dt
AHP

Trong 56 yéu 6

Béc thodt hoi nuée
mua kho

Hinh 2. So db cAu trac nghién ciru.
2.3. Phuong phap danh gia nghién curu

2.3.1. Phuong phép phan tich tht bac AHP

AHP 1a phuong phap phén tich thir bac dugc Saaty [37] nghién ctru va phat trién. Phuong
phap nay gitp nguoi thuc hién dua ra quyét dinh dé lya chon mot phuong dn phit hgp nhat
trén co s¢ xac dinh va phén tich cac yéu té anh huong, tac dong dén mot van dé can giai
quyét. Saaty dd dua ra bang phan loai mac do quan trong ctia cac yéu td véi nhau.

1/9 17 1/5 1/3 1 3 5 7 9
| | | | | | | | |
I I I I I I I I I
Rét rt Rét it it quan it quan Quan Quan Quan Rét V6 cling
it quan quan trong trong trong trong trong quan quan
trong trong hon nhu hon hon trong trong
nhau nhiéu

Hinh 3. Thang diém so sanh muc d quan trong cta cac yéu to [37].
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Su nhat quan trong so sanh céc cip 1a rit can thiét. Ty sd nhét quan (Consistency Ratio
- CR) duogc dung dé xac dinh murc 6 khong nhét quan cia cac nhan dinh trong phuong phap
AHP. Qua trinh tinh toan chi s6 nhét quan duoc thyc hién qua cac budce sau:
- X4c dinh vector téng trong sd bang cach nhan ma trén so sanh cap ban dau v6i ma tran
so sanh cip ban dau voi ma tran trong so cua cac yéu td anh huong.
- Xac dinh vector nhit quan bang cach chia vector tong trong sb cho trong sb cua cac
yéu t6 di duoc xac dinh trude dob.
- Tinh gi4 tri riéng 16n nhat (Amax) bang cach 13y gia trj trung binh cta vector nhat quan.
Chi s6 nhét quéan (Consistency Index - CI) 1a chi s6 do luong mirc d6 chéch hudng nhét
quén va duogc xac dinh theo cong thuec:
Cl= Amax —1 (1)
n-1
Trong d6 Amax 13 gia tri trung binh cta vector nhit quan; n 14 sé tiéu chi.
Ti s6 nhat quan CR duoc tinh theo cong thirc sau:
Cl
CR=— )
Trong d6 RI 1a chi s6 ngau nhién va phu thudc vao sé yéu té dugc so sanh véi nhau va
duoc xac dinh nhu bang 1.

Bang 1. Chi s6 ngau nhién RI [37].

N 1 2 3 4 5 6

R1 0 0 0,25 0,89 1,11 1,25
N 7 8 9 10 11 12
R1 1,35 14 1,45 1,49 1,52 1,54

Néu gia tri CR nho hon 10% thi két qua ¢ thé chap nhan duoc, nguoc lai néu CR 16n
hon hoic bang 10% thi phai xem xét lai cac bude trudc d6 [37-39]. Sau khi c6 trong s cua
timg yéu t6 anh hudng nhét dinh, st dung céng cu GIS dé tién hanh danh gia phan ving cho
diém cho timng yéu cu thé va tinh toan cho diém tong bang cach chong ghép cac ban do thanh
phan.

Tdong hop céc tai liéu sat 1o bo song khu vyce nghién ctru cho thay nguyén nhan chinh do
qua trinh khai thac nudce ngam trong thoi gian dai ngoai ra con ¢ cac yéu to anh hudng khac
dén sat 10 bo séng nhu: luu luong dong chay dén khu vyuc nghién ctru, bdc thoat hoi tiém
ning, dic diém dia chét, tho nhudng, dic diém khai thac va sir dung nudc ngam. Bang 2 13
céac chi tidu lya chon dé danh gia nguy co sat 1& bo song.

Béang 2. Cac chi tiéu lua chon trong danh gia nguy co sat 16 bo song.

TT Chi tiéu lwa chon Nguon dit liéu sir dung
1  Khoang cach myc nude dén by song  Ban dd dia hinh, ban d6 mang ludi sdong sudi, ty 1€ 1:10.000
2 Tai liéu thd nhudng Trung tam Quy hoach va diéu tra TNN quc gia .
3 Ps dbe b son Ban d6 dia hinh, ty 1€ 1:10.000 (Cuc Do dac, ban d6 va Thong
; & tin dja 1y Viét Nam)
4 Hién trang st dung dat Ban d6 st dung dat khu vyc nghién ctru, ty 1€ 1:10.000

Tinh toan theo cong thirc kinh nghiém Penman-Monteith [40]
S6 liéu tinh toan su dung s6 liéu khi tuong (nhiét 4o, do 4m
tuong ddi, gi6) thudc cac tram KTTV co ban trong khu vire
(2000-2022)

5 Béc thodt hoi nude mua khod

2.3.2. Phuong phép chong chap cac yéu té anh huong bang ki thuat GIS dé xay dung ban db
sat 16 bo song

a) Phuong phap chong chap ban d6

H¢ théng tin dia 1y GIS cho phép xay dung cac phén tich khong gian, quan 1y, tich hop
va chong ghép cac 16p thong tin. M6 hinh phén tich thi bac AHP s& hd trg cho GIS, tong hop
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cac thong tin, gan cac trong sO phu ‘hop nhét cho cac yéu té da duogc Iya chon. Sau khi da
phan cép va tinh trong s6 ctia cac yéu to thi viéc tich hop chung s& dua ra két qua cac vj tri
c6 kha nang sat 16 bo song.

Céc thong tin dugc chuin hoa va gin trong sb theo cac mirc do quan trong khac nhau.
Cong thure c6 dang nhu sau:

C = WixYTi+ WoxYTo+ WaxYTz+ WaxYTs+ WsxYTs 3)

Trong d6 C la chi sb dic trung vi tri ¢6 kha nang sat 16; W1, W2, W3, Wa, Ws 1a trong $6
phu thudc vao mirc d6 quan trong ctia cac yéu td anh huong; YT, YT2, YT3, YT4, YTs la cac
yéu t6 anh hudong (khoang cach muc nude dén b song, tai lidu thé nhudng, d6 doc bo song,
hién trang sir dung dat; bdc thoat hoi nude mua kho).

Tir két qua x4c dinh chi sé C nay s€ thanh 1ap ban db vi tri c6 nguy co xay ra sat 16; ban
do nay s€ duoc klem ching voi s6 licu thuc té. Neu két qua khong phu hop véi 5O liéu thuce
té thi kiém tra lai s liéu dua vao GIS bao gém s6 luong cac yéu to, trong s timng yéu to.

b) Chuan ho4 céc chi tiéu danh gia

Céc chi tiéu danh gia phai dugc chuin hoa theo mot thang diém chung dé c6 thé so sanh
dugc voi nhau. Qué trinh nay sé& chia cac 16p trong mdi thong sé thanh 5 cip nhay cam véi
qué trinh sat 10 bo song 1a: rat thap, thp, trung binh, cao va rat cao. V& nguyén tic, thang
danh gia ddi véi tung thong s6 duoc thuc hién br:ing cach tinh mat do diém sat 16 bo song da
diéu tra duoc trén ting 16p thong sb yéu td, dua trén mat do nay s& tinh toan, phan loai theo
5 cép trén. Yéu to hién trang sat 16 bo song dugc stir dung trong danh gia muc do chuén hoa
va do chinh xac cua ban dd nguy co sat 16 bo song khu vue nghién ciru.

Bang 3. Thang diém chuan hoa.

Nhém ddi twong Mirc d§ nhay cam Piém danh gia
Nhém 1 Rét cao 5
Nhom 2 Cao 4
Nhom 3 Trung binh 3
Nhom 4 Thap 2
Nhom 5 Rét thap 1

3. Két qua nghién ctru va thiao luin

3.1. Xdc dinh cdc chi tiéu chudn hod

Duya vao thang diém chuén hoa trén, nghién ctu tién hanh chuan hoa 05 chi tiéu dugc
lua chon, két qua the hién trong cac bang 4-8. Cac 16p ban do sau khi chuan hoa dugc thé

hién trong céc hinh 4a-4e. C s
Bang 5. Mtrc d6 nhay cam yéu to tho nhudng.

Bang 4. Muc do nhay cam yeu to khoang cach Mirc 49 nhay

muc nude dén bo song. Loai dat cim Piém
Khoing cich  Mirc d9 nhay .z Phen Rat thap 1
am biém Pit phén nhidm ;
(m) cam . Thip 2
>45 Rat cao 5 _ man ‘
3545 Cao 4 bat than b@n Trung binh 3
2,5-3,5 Trung'b‘lnh 3 Pat cat, c6 tang Cao 4
1,5-2,5 Thép 2 Gley )
<15 Rét thip 1 Phi sa Rét cao 5
Bang 6. Mirc d6 nhay cam yéu t6 d6 dc b song. Bang 7. Murc do nhay cam yeu to st dung dat.
— Mirc do z
A 3% Mirc do nha .2 i St 0 <2
Do doc (%) cﬁin 2y biem 1702_11 su dl_m.g nhay cdm Diém
>35 Rét cao 5 bat nong nghiép Rét thip 1
25-35 Cao 4 Dat 1am mudi Thép 2
15-25 Trung binh 3 bat nuoi trong thuy san Trung binh 3
5-15 Thap 2 Dit chua sir dung Cao 4
< Rat thap 1 Dit giao théng, nha & R4t cao 5
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Bang 8. Mtc do nhay cam yéu t6 béc hoi mua kho.

Lugng bbc
hoi mua kho
(mm/théang)
<350 Rét thap
338-350 Théap
50-362 Trung binh
362-375 Cao
> 375 Rét cao
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Hinh 4. Cac yéu té anh huong dén sat 16 bo séng: (a) Khoang cach muc nude song dén bo; (b) Thd

nhudng; (c) Do déc bd song; (d) Sir dung dét; (e) Boc thoat hoi nude mua kho.

3.2. Trong s6 cdc chi tiéu danh gid

42

Nghién ctru st dung phuong phap phan tich thir bic AHP thiét Iap ma tran tinh toan nhu

Béang 9.

Bang 9. Ma tran so sanh céc chi tiéu danh gia.

Ty 1€ , (a) (b) (c) (d) (e)
Khoang cach myc nudc dén bo (a) 1 1/4 1/3 1 2
Béc thoat hoi (b) 4 1 2 2 4
Thé nhudng (c) 3 1/2 1 1/2 1
Do dbc bo song (d) 1 1/2 2 1 2
St dung dét (e) 1 1/4 1 1 1

Viéc tinh toan trong s6 duoc thuc hién khi chia ting gia trj trong mdi cdt cia ma tran
cho tong so gia tri trong cdt do, két qua sé ra trong so trong khodng tir 0 dén 1 thé hién trong

Béang 10.
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Bang 10. Ma trin trong sb cac yéu té danh gia.

43

Yéu to (a) (b) © (@)

©

Wi

Khoang cach muc nudc dén bo (a) 0,105 0,100 0,052 0,200
Bdc thoat hoi (b) 0,421 0,400 0,316 0,400
Thé nhudng (c) 0,316 0,200 0,158 0,100
Do dbc bo song (d) 0,105 0,200 0,316 0,200
Str dung dat (e) 0,053 0,100 0,158 0,100

0,200
0,400
0,100
0,200
0,100

0,131
0,387
0,175
0,204
0,102

Chi s6 nguy co sat I& khu vic nghién ctru dugc tinh theo cong thuc (4): ,
Nguy co sat 16 (C) = (Hmin x 0,131) + (E7 % 0,378) + (Tho nhudng x 0,175) + (D6 doc x

0,204) + (Sir dung d4t x 0,102) (4)
Ban d6 phan vung nguy co sat 1¢ dat thé hi¢n nhu trong hinh 5.
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Hinh 5. Ban db phan ving nguy co sat 1& khu vue ban ddo Ca Mau.
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Bang 11. Théng ké dién tich cac vung c¢6 cip do nguy co khac nhau.

Cip dd nguy co Chi so nguy co sat 16 Dién tich (ha) Ty 1€ %
Ving nguy co rat thip <2 30.582 13,6
Ving nguy co thap <3 72.668 32,3
Vung nguy co trung binh <35 76.288 34,0
Vung nguy co cao <4 40.803 18,2
Ving nguy co rit cao >4 4.304 19

Két qua phén tich bang 11 cho thy hién nay nhiéu kénh rach, song sudi thude khu vuc
ban dao Ca Mau cd nguy co sat 16 bd song twong dbi cao véi mirc rat thap 1a trén 13%, nguy
co thap trén 30%, mirc trung binh 13 34%, nguy co cao 1a trén 18% va nguy co rat cao chiém

1,9% dién tich c6 kha ning xdy ra sat 16 by song. Dua trén két qua tinh toan xay dung ban
dd phan ving nguy co sat 16 khu vuc ban ddo Ca Mau va két hop voi sb liéu bao cao khao
sat thyc té cho thay két qua xac dinh nhitng khu vuc nguy co cao xay ra sat 16 nhu huyén
Tran Van Thoi tinh dén ngay 19/3/2024, trén dia ban 09 xa, thi tran vung ngot da xay ra sat
16, sut 1an, tong s6 131 tuyén, c6 555 vi tri, v6i tong chiéu dai 14.623 m, trong d6: dudng bé
tong dai 10.754 m (duong bé tong 1,5 m dai 6.226 m, duong bé tong 2,0 m dai 124 m, duong
bé téng 2,5 m dai 86 m, duong bé tong 3,0 m dai 4.318 m), dudng dat den dai 3.869 m; udc
tinh thiét hai khoang 19.535 tri¢u dong. Pam Doi, U Minh, Tran Van Thoi, thanh phd Ca
Mau va cac song, kénh rach thudc Can Tho, Hau Giang va Soc Trang 1a cac khu vue duge
xéc dinh phan ving nguy co cao dén rat cao xay ra sat 16 bo séng, kénh. Két qua nghién ctru
duogc thé hién qua ban d6 phan viing nguy co sat 16 bd song ¢ thé dua ra cai nhin truc quan
va téng quat nhitng khu vuc co nguy co sat 16 cao. Ban d6 phan viing rui ro do sat 16 bo song
1a tai liéu giup cac nha quan 1y tham khao trong cong tac xay dung ké hoach phat trién kinh
té - xa hoi khu vuc ban dao Ca Mau.

4. Két luin

Nghién ctru da dwa ra cac budce thyuc hién dé xay dung ban d6 nguy co sat 16 bd song dua
trén viéc chong xép cac yéu té anh huong dén sat 10 bd song khu vuc nghién ctru thoi ky han
han kéo dai. Cac yéu t6 anh huong dugc phan tich va danh gia trong sé dua theo phuong
phap phan tich thir bac AHP. Nghién ctru da dat dugc mot sé két qua chinh sau:

- Xac dinh duoc cac nhan t6 chinh va trong s6 cac yéu td thanh phan mang nhing gia tri
dinh luong da loai bo duge mot phan cha quan trong danh gia mirc 46 anh huéng cua cac yeu
t6. Két qua chong xép xdy dung ban dd phan viing nguy co sat 16 bo song da dugc kiém
ching lai v6i cac vi tri va khu vuc xay ra sat 16 bo song trong thuc té 1a kha phu hop.

- Ban d6 phan viing nguy co xdy ra sat 10 bo song khu vue nghién ctru dé xac dinh duoc
nhimg khu vuce 6 nguy co cao dén rat cao xdy ra sat 10 1a tai liéu tham khao hiéu qua hd trg
cho cong tac phong chdng thién tai & cac tinh, huyén, xa tir ¢ canh bao ngudi dan co cac
bién phap di doi khan cap.

Két qua dau ra ctia nghién ciru s& 1a san pham ctia hé théng du bao, canh bao nguy co
sat 10 bd song dua trén cac yéu té anh huong cho khu vire nghién ctu.

DPong gop cua tac gia: Xay dung y tuong nghién ciru: B.Q.T., NV.N,, Q.T.T.T.; Xu ly 5O
liéu: N.V.N., Q.T.T.T.; Tinh toan, xay dung ban d6: D.Q.T., N.V.N.; Vi¢ct ban thao bai bao:
b.Q.T., N.V.N,, Q.T.T.T.; Chinh stra bai bao: .Q.T., Q.T.T.T.

Loi cam on: Bai bao 12 két qua cua dé tai cap bo: “Nghién ciru co so khoa hoc va xay dung
hé théng canh bao nguy co sat 18, sut lun do han han va khai thadc nudc ngém cho khu vuc
ban dao Ca Mau”, ma s6 TNMT.2023.06.12 thuc Chuong trinh khoa hoc va cong nghé trong
diém cip bd vé du bao, canh bao thién tai khi tuong thuy van phuc vu cong tic phong chdng
thién tai giai doan 2021-2025, ma s6 TNMT.06/21-25.
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Loi cam doan: Tap thé tac gia cam doan bai bao nay 1 cong trinh nghién ctru ciia tap thé
tac gid, chua dugc cong bo ¢ dau, khong duoc sao chép tur nhitng nghién ctru trudc day;
khong c6 su tranh chap 1oi ich trong nhoém tac gia.
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Applying an analytic hierarchy process and a geographic
information system establishing riverbank failure risk zoning
maps at Ca Mau Peninsula

Doan Quang Tri**, Nguyen Van Nhat!, Quach Thi Thanh Tuyet!

L Information and Data Center, Vietnam Meteorological and Hydrological Administration;
doanquangtrikttv@gmail.com; vannhat.tv@gmail.com; tuyetkttv@gmail.com

Abstract: Ca Mau Peninsula is one of the areas most severely affected by drought.
Excessive exploitation of groundwater is one of the causes leading to the increasingly
serious higher risk of riverbank failure. The study uses the analytical hierarchy process
(AHP) method to evaluate the weights of influencing factors combined with geographic
information system (GIS) technology to overlay the map layers of the main influencing
factors and establish the risk of riverbank failure map of the study area. Study results show
that the main factors affecting riverbank failure by drought include: distance of water level
to riverbank, soil, riverbank slope, land use, and evaporation in the dry season. The weights
of these factors are evaluated based on the synthesis of relevant documents as well as
consultation with experts. The results show that riverbank failure is at high risk of occurring
in Dam Doi, U Minh, Tran Van Thoi districts, Ca Mau city and rivers and canals in Can
Tho, Hau Giang, and Soc Trang. The riverbank failure risk zoning map provides an
overview of areas with a high risk of riverbank failure, and is a reference document to
support managers in building plans for sustainable economic-society development in Ca
Mau Peninsula.

Keywords: AHP; GIS; Riverbank failure risk zoning maps; Ca Mau Peninsula.
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Tém tit: Cac mo hinh du bao thoi tiét s6 (NWP) ngay cang dugc st dung nhiéu hon dé dy
bao cac hién tuong mua l6n. Tuy nhién cac nghién ctru img dung du bao luong mua c6 do
phén giai cao tir m6 hinh NWP trong thuy van con han ché. Bai bao nay trinh bay két qua
nghién ctru tng dung mua dy bao tir mo hinh s khi tuong WREF3KM-IFS-DA dé nang cao
hiéu qua du bao, canh bao ngap lut d6 thi. Nghién ctru da tién hanh hiéu chinh, kiém dinh
mo hinh MIKE URBAN dé dua ra dugc bd thong s6 t6i wu sau d6 thir nghiém mé phong
ngap ung tai thanh phé Thai Binh cho mét trin mua cu thé véi bién mua dau vao duoc l'fly
tor m6 hinh WRF3KM-IFS-DA theo 3 kich ban: (1) mua thuc do tai tram khi tugng Thai
Binh; (2) mua du bao vai thoi han du bao trude 6 gio; (3) mua dy bdo véi thoi han du bao
trude 24 gio. Sau d6 danh gia mirc d6 ngap lut moé phong voi ngap lut thuc té xay ra.

Tir khéa: M6 hinh MIKE URBAN; Hiéu chinh, kiém dinh; Ngap lut do thi; TP. Thai Binh.

1. Pt van dé

Céac san phém du bao mua tir cac hé théng mé hinh du bao sb tri toan cau nhu mé hinh
IFS cia ECMWF va cac mé hinh khu vuc nhu WRF cua Trung tim Dy bio KTTV qudc gia
lién tuc dugc cai tién ca vé chat lugng va do phan giai [1]. DAy 1a ngudn sb lidu can thiét lam
dau vao cho hé thong mé hinh thily van néi chung va mé hinh canh béo ngép lut d6 thi néi
riéng. Dy ciing 1a co s khoa hoc quan trong dé trién khai thtr nghiém cac cong ngh¢ du bao
canh bao ngap lut thoi gian thue voi kha nang cung cap cac ban tin canh béo trude 6-24h.
Tir nhitng ndm 1960, trén thé gioi da co nhiéu cong trinh nghién ctru vé ngap lut va da
c6 nhitng thanh tyu dang ké. Lic dau chi do v&, phan loai va xay dung ban dd dia hinh, dia
mao rdi danh gia mic 46 anh hudng cua 1 lut, bao gdm ca tinh trang ngap lut [2]. Canh bao
ngap ung, 1ii lut cling ngay cang phat trién theo hudng da phuong phap nhu: dia chét, dia mao
va cac mo hinh mé thay van thay luc két hop voi cong nghé vién tham, GIS va hé thdng siéu
maéy tinh toc d6 cao. Mot s6 md hinh mo phong ngap lut d6 thi c¢6 thé ké dén nhu: M6 hinh
quan 1y nudc mua (SWMM) [3-5]; mo6 hinh InfoWorks ICM (quan 1y luu vuc tich hop) [6,
]; hé théng mé hinh hoa (HEC-HMS) va hé thdng phan tich séng (HEC-RAS) [3] va dic
bi¢t 1a m6 hinh MIKE FLOOD [9]; ... Cac m6 hinh nay m6 phdng cac qua trinh chay tran va
tran bé mat. Mot sé nghién ctru da tng dung moé hinh MIKE FLOOD, MIKE MOUSE dé
kiém soat thoi gian thuc vao hé théng thoat nudc do thi dé giam van dé 1 lut [10, 11], hay
két hgp mo hinh mé phong ngap lut véi thong tin lwong mua theo thoi gian thuc dé cung cap
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cac hé théng hd tro va canh bao nhim ddi phé véi L lut d6 thi [12]. Két hop mo hinh du bao
thoi tiét s6 (NWP) do phan gidi cao voi md hinh ngp lut MIKE URBAN dé kéo dai thoi
gian thyuc hién du bao ngap [12, 14]. C6 thé nhan thiy trén giéi hién nay di va dang xay dung
duoc nhleu hé thong canh bao ngap Gng d6 thi theo thoi gian thyc. Hé thdng canh bao thuong
bao gdm viéc két hgp mot mé hinh du bao mua 16n voi cac md hinh mua - dong chay, cac
mo hinh thuy lyc mot chiéu, hai chiéu va cac ban dd s6 hoa do cao.

Tai Viét Nam cho dén nay cling c6 rat nhiéu céac nghién clru vé ngap lut d6 thi duoc thuc
hién nhu: Danh gia ngap lut tinh Quang Ngéi [15] voi myc tiéu la danh gia anh huong cua
viéc xay dung duong cao toc tir Da Nang dén Quang Ngéi dén viéc tiéu thoat i trén dia ban
tinh Quang Ngai; Nghién ctru [16] da sir dung phan mém SWMM 5.0 mé _phong thuy van,
thity Iuc cho luu vuc dé xac dinh dién tich (hay dung tich) hé diéu hoa diéu tiét nuéc mua
cho mot khu d6 thi méi gitip tranh qué tai cho hé thng tiéu, ngap Gng hién hiru khi mot khu
d6 thi méi duoc xdy dung; Ung dung mé hinh MIKE FLOOD thuc hién tinh toan két ndi 3
md hinh MIKE 11HD; MIKE 21FM va MIKE URBAN tinh toan ngép ing nham tim ra
nguyén nhan ngap va giai phap gidm ngap, phuc vu cong tac quy hoach xay dung va tiéu
thoat nude do thi [17]; BO cong cu gdom md phong qué trinh dong chay tir muwa (MIKE-
NAM); md phong dong chay trong séng bang m hinh thity lyc (MIKE-11HD); md phong
ngdp lut (MIKE-FLOOD) hd trg xac dinh cép dd rai ro ngap lut cho vung do thi va dé)ng
bang trong diém ctia Nghé An - Ha Tinh [18]; St dung mé hinh MIKE URBAN mé phong
va d4nh gia ngap ting cho mot s6 d6 thi ctia Viét Nam [19—21]. Ung dung coéng ngh¢ dién
toan dam may GOOGLE EARTH ENGINE dé xir 1y chiét tach thong tin dién tich ngap lut
tir dir liéu anh vé tinh quang hoc [27],...

Co rat nhiéu nghién ctru sir dung md hinh MIKE URBAN dé mo phong ngap lut. Céc
nghién cru ndy ciing da cho mot s6 két qua kha quan song chua tap trung vao du béo, canh
bao ngép lut do thi va méi chi duoc thyc hién cho mot d6 thi cu thé. Chung ta khong thé dua
hé¢ thong du bao, canh bao ngap tir d6 thi nay sang d6 thi khac ma moi do thi can thiét 1ap
mot hé thdng tich hop riéng, dua trén nhiing diéu kién cy thé cia do thi do.

Nghién ciru nay tap trung vao cac ndi dung chinh: (1) Gi6i thiéu vé khu vuc nghién ctru,
phuong phéap nghién ciru, mé hinh sir dung va thiét 1ap mo hinh; (2) Trinh bay két qua hiéu
chinh, kiém dinh mo hinh MIKE URBAN; phan tich két qua ngap ting do mua tir mé hinh
WRF-IFS-DA; dua ra mot s6 thao luan va dé xuét.

2. Phuwong phap nghién ciru va tai li¢u sir dung
2.1. Gidi thiéu vé khu vuc 11 Ding g M=
nghién ciru P’ | %
Thanh phé Thai Binh | ,
nam ¢ vi trf trung tim cuia tinh 1
Thai Binh c6 toa do dia ly: = ‘
106.3* kinh do Dong, 20.4° vi / - E
do Bic. Thanh phd 1a trung Y g o
tam kinh t€, van hoa, chinh =,
tri... cua tinh va ciing la mét S, ooz
trong cac thanh pho trong it s b
diém coa ving Dong bang A
Bgc bo. Thanh phé Thai Binh 1 - W
tiép giap vai cac huyén Kién
Xuong, huyén Vil Thu, huyén i
bong Hung (Hinh 1), c6 19
don vi hanh chinh bao gdm 9 YA
x4 va 10 phuong. Tong dan sd

P
\
\

CHU GIAT

Hinh 1. Ban d6 khu vuc nghién ctru.



Tap chi Khi twong Thity van 2024, 763, 48-65; doi:10.36335/VNJHM.2023(763).48-65 50

207.407 ngudi, mat @6 dan sb tuong ddi cao 3.046 nguoi/km? (nam 2020) [22]. Thai Binh
dugc dic trung boi khi hau nhiét d6i ndng 4m gié mua, chia thanh bon mua rd rét. Nhiét do
trung binh nam dao dong tir 23-25°C. Tong luong mua nim dao dong tr 1500-1700 mm va
Mua 16n tap trung vao cac thang 7, 8, 9 trong nam. Nhirng nam gén day, tinh trang ngép tng
& thanh ph6 Thai Binh xay ra tuong ddi nghiém trong. Tai thoi diém mua to myc nudc cac
song Bd Xuyén, song Vinh Tra tang cao anh huong dén viée thoat nudce. Pac biét, song 3/2
thoat nudc kém do mat cit song bi thu hep tai 2 dau 1a cong qua duong Ly Thuong Kiét va
cdng qua dudong Ngo Thi Nham lam can tré dong chay. Mot sb vi tri tai duong Ly Bon, Lé
Quy Dén, Bui Sy Tiém, Ky DPong, Lé Pai Hanh, Hoang Diéu c¢6 cao do thip 1am cho khu
vuc nay cir mua la ngédp [24, 25].

2.2. Phuong phap nghién ciru

Dit liéu dau vao dé mo phdéng ngap lut cho thanh phé Thai Binh 1a mua du bao tir mo
hinh dy béo khi tugng WRF3km:IFS-DA va mua quan trac tai tram khi twong Thai Binh. St
dung m6 hinh MIKE URBAN d¢ tinh toan, xac dinh dién ngép, do sau ngap, thoi gian ngap
(Hinh 2).

HE THONG THOAT NUGC Co s ha ting phan chia luu wre
+ Kénh, muong, ho + Hé thong dudng giao théng
+ Cong, hé ga + Hién trang khai thée sir dung dit
+ Dap, tram bom + Ban dé dja chinh

I

MIKE URBAN
Runoff
MIKE URBAN
— Mo hinh dong chay 1D
(Netword)

MIKE URBAN
* M5 hinh dong chay 2D

Mo phong ngap vi tri, thii
gian va d¢ sau ngip Sai

|

{ BAN PO NGAP UNG 1

DU BAO

Hinh 2. So dd cAu trac nghién ciru.

2.2.1. Gidi thiéu vé mé hinh khi tuong WRF3km-IFS-DA

Niam 2019, cac san pham ctia mo hinh sé khi tuong (NWP) cho dy bao mua 16n d3 duoc
nang cip vé do phan giai cao (3 km, mién Pong Nam A) véi 15 didu kién bién (tr ECMWF)
va du bao t6 hop khu vure ciing dugce nang cip bang cach st dung mé hinh WRF-ARW phan
giai cao. Nam 2020, téng cuc KTTV da 4p dung déng hoa dir liéu cho WRF-ARW tai do
phan giai ngang 3 km str dung dit liéu quan tric tir cic tram khi tugng bé mit & Viét Nam
[26]. M6 hinh WRF3km-IFS-DA 1a md hinh WRF-ARW caa My véi diéu kién bién tir mo
hinh IFS cua Trung tim du bao han vira chau Au c6 do phan giai 3 km va 4ap dung dong hoa
dir liéu Radar dang dugc sir dung tai Téng cuc KTTV.
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WRF3km-IFS-DA

Hinh 3. Ban d6 du bio mua tir mo hinh WRF phan giai 3 km vé&i déu vao tir mo hinh IFS va c6 sir
dung ddng hoéa sb liéu ra da thoi tiét [27].

Mién mo hinh WRF PR uRS

Mo hinh WRF Dir liéu Radar

Trich xuat di¥ liéu
th&i gian tdr mo hinh
WRF3km-FS-DA

Mo hinh MIKE URBAN

Hinh 4. So db ghép ndi mé hinh s6 khi twong va mé hinh thiy van.

2.2.2. Giéi thiéu moé hinh MIKE UBAN

MIKE URBAN 13 mot phin mém mé hinh hoa hé thdng thoat nuéc d6 thi. M6 hinh co
tinh md, linh hoat va tich hop véi GIS. M6 hinh hi€u qua trong vi¢c mo phdng thoat nude
mua va thu gom nudc thai trong cac hé thong riéng biét va két hop. M6 hinh cé su két hop
giita m6 hinh thiy vin véi mo hinh mé phong hé théng thoat nudc 1 chiéu (1D) (Hinh 5) va
mo hinh mé phong dong chay bé mat 2 chiéu (2D) (Hinh 6) [28-30].
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Hinh 5. Két hop mé hinh thity van va mé hinh 1 chiéu (1D).
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URBAN ’ - ,
‘A 2 Ao . /
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dbc ma sat.

Mo hinh gém mé hinh mua rao - dong chay, mé hinh mét chiéu (1D) mé phong dong
chay hé thong thoat nudc, dong chay bé mit dugc tinh bang cach giai phwong trinh Saint-
Venant cho dong chay 2 chiéu, mé hinh 2 chiéu (2D) mé phong chinh xac dia hinh bé mit
do thi, gém nha ctra, ao hd, cac cong trinh khéc... M6 hinh mang ludi thoat nudc két hop voi
mang dudng phd 1D-1D, md hinh mang ludi thoat nudc két hop véi bé mat d6 thi 1D-2D.
Sau do6 du bao ngap lut d6 thi dua trén cac kich ban thuc nghiém véi bién mua dugce léy tur
mua du bao.

Hinh 6. So d6 két hop mé hinh 1D va 2D.

2.2.3. Thiét 1ap mo hinh

a) Thiét 1ap hé thong thoat nudc cta thanh phd Thai Binh

Hé thong thoat nudc tai thanh phd Thai Binh 1a hé thong thoat nuéc chung. Nudc mua
va nudc thai sinh hoat dwoc dua vao cing mot tuyén cong chay theo cac tuyén duong rdi ra
hé thdng kénh tiéu thoat trong khu vuc. Thanh phd Thai Binh c¢6 hé théng gdbm hé théng Céng
thu gom nudc thai, nude mua duge dat dudi 1ong duong tir 1,0-4,0 m doc theo cac tuyén phd.
Mot vai tuyen duong cii, xudng cap, mot vai tuyén duong c6 mit duong hep khong dap tng
dugc nhu cau tiéu thoat nudc nén khi xuat hién mua l6n kéo dai lién tuc hé thong cong khong
kip thoat nudc. Ngoai 6 thanh phé chii yéu thoat nudc ty nhién theo hudng dia hinh, nudc
mua, nudc thai di vao hé thong kénh mwong ty nhién sau d6 tu thoat hodc qua hé thong cong
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va tram bom cudng btrc. Tiéu thoat nude cho cac phudng, xa phia Bic thanh phd Thai Binh:
Nudc mua, nudce thai qua hé théng cdng, muong hién trang trong thanh phé thudc cac phuong
(Dong Tho, bong My, Bong Hoa, Hoang Di€u) sau d6 s€ thoat nude vao cac song, kénh nho
két n6i v6i nhau rdi chay vao song Tra Ly qua cac tram bom Sa Lung, X6m Dén, Hoang
Diéu. Hé thng thoat nuéc phia Nam thanh phd Thai Binh: Nudc mua, nudc thai qua hé
théng céng, muong hién trang trong thanh phd thudc cic phuong (Tién Phong, BS Xuyén,
Lé Hong Phong, Pé Tham, Ky B4, Tran Hung Pao, Quang Trung...). Sau d6 s& thoat vao cac
chay vao song
Tra Ly qua cac tram bom Hiép Trung, B6 Xuyén. Hé thong thoat nudc phia Dong thanh phd
Thai Binh: it xay ra tinh trang ngp Gng hon so véi phia Nam thanh phd, chu yéu 13 hé théng
kénh muong thuy lgi phuc vu tudi tiéu va thodt nude khi cd6 mua 16n. Nudc mua, nude thai

song Poan Tuc, Bo Xuyén, Vinh Tra, 3/2 toan bo hé théng két ndi véi nhau va

thoat vao song Tra Ly qua tram bom Ddong Téay Son.

Thiét 1ap hé thong tiéu thoat nudc trong Mike Urban bao gdm: Thiét 1ap cac diém tap
trung nudc, cac duong ong thoat nudce, cac luu vuc tap trung nudce. Thiét 1dp mo hinh s6 do

cao (DEM) va két ndi mé phong 2D cho dong chay tran mat (Hinh 7-9).

Bang 1. Dit liéu hién trang hé thdng tiéu thoat nude.

Dir liéu
Nt Ho ga 4318
u 2 )
Diém xa 8
2 IUN ’ 2
Luu vuc Tong dién tich 67,71km
o o Cong noi 150.309 (m)
Doan duong ong thoat nudc Cé N 28.829 (m)
ong ngam .
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Hinh 7. Thiét 1ap hé thong tiéu, thoat nudc cho thanh phd Thai Binh.
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DEM thanh phé Thai Binh sau khi duoc xi I

Hinh 9. Lép DEM thanh ph6 Thai Binh sau khi duge xir 1y.

Str dung 16p DEM 10mx10m. Két hop 16p DEM cua cac 16p song, hd, ao, dudng phd
nha cira, cac cong trinh kién trac khac duoc s6 héa bang phan mém ARCGIS tir hinh anh
thuce té trén Google Earth ta thu duogc 16p dia hinh (Hinh 9). Lp ban dd nay két ndi véi cac
hé ga, cdng, tram bom, tinh toan dong chay hai chiéu tir cic hd ga tran trén bé mat dia hinh.
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b) Thiét 14p bién cia mé hinh MIIIKE URBAN cho thanh phd Thai Binh

Mo hinh hé théng thoat nuGe cho thanh phd Théi Binh st dung:

+S6 lidu mua gi0 cua tram khi tugng Thai Binh dugc su dung dé 1am bién mua du vao
cho m6 hinh thuy van khi hi¢u chinh va kiém dinh m6 hinh. S6 liéu mwa dy bao tir mé hinh
s6 khi trong WRF3km-IFS-DDA dugc dung dé lam diu vao cho mé hinh khi mé phong cac
ban dd ngap lut du bao.

+ 86 liéu myc nudc gid tram thuy van thanh phé Théi Binh dugc st dung dé 1am bién
cho m6 hinh dong chay mét chiéu. .

Can ct theo hién trang thu thap dir li¢u d0 sau ngap tai cac vi tri do dac dé xac dinh thoi
doan tinh toan.

c) Thiét 1ap céc diéu kién dau vao trong mo6 hinh MIKE URBAN

- Nhom thong s thay van

Thiét 1ap cac thong sé cu thé cho timg luu vye: Dién tich luu vue, thoi gian tap trung
nude, dong chay tir mua theo cong thirc Thoi gian-dién tich, ton that ban du, phan trim
khong tham.

Trong do: Ton that ban dau duoc mac dinh 14 0,0006; hé s6 triét giam dong chay 1a 0,9;
thoi gian tp trung nudc & khu vuc ¢ ti 1& bé tong hoa cao dugc tinh véi van tdc trung binh
bé mit 1a 3-5 m/s, & cac khu vuc con lai 1a tir 5-9 m/s.

Phan tram khong tham ¢ khu vuc c6 bé tong hoa cao nhu (nha, dudng giao thong...) tir
80-85%, cac khu vuc con lai tir 30-40%. Sau do, cac thong s nay sé dugc thir dan thay d6i
trong qua trinh hi¢u chinh mo6 hinh theo cac tai li¢u do sau ngép thuc do.

- Nhom thong sé thay luc

Thong s6 thity luc hiéu chinh trong hé thng tiéu, thoat nudc 1 hé s6 nham long dan (hé
s6 nham Manning) va chét liéu céng (d0 tho, nham cua vat li¢u).

2.3. Thu thip dit liéu
2.3.1. Dit lidu dia hinh thanh phd Thai Binh

Tai liéu dia hinh bao gdm dit liéu DEM nén str dung duoc tai theo nguén ALOS Global
Digital Surface Model “ALOS World 3D - 3m (AW3D30) tur trang web:
https://www.eorc.jaxa.jp/ ALOS/en/dataset/aw3d30/aw3d30_e.htm, sau d6 tién hanh noi suy
bang ARCGIS dé co6 16p DEM 10mx10m.

2.3.2. Dir liéu hé théng ti€u thoat nudc thanh phé Thai Binh

S6 lidu hé théng thoat nudc bao gém vi tri, kich thudc, cao d§ day cac diém thu nuéc
(ho ga), cac duong cong ti€u thoat nudc, hinh dang duong ong, vat li¢u lam cong, cac tram
bom va cong suat bom.

2.2.3. Dit liéu vé khi twong thily vin

+ S6 liéu mua gi0 cua tram khi tuong Thai Binh cac nam tir 2005-2022. S6 litu mua du
b4o ctia mo hinh dy béo khi tuong WRF3km-IFS-DA (Ngudn Trung tdm dy bao Khi twong
thuy van Qudc gia).

+ 86 liéu muyc nu6ce gid tram thuy van thanh phd Thai Binh cic nim 2020, 2021, 2022.

+ S6 liu vé céc tran ngap (dlem ngép, do sdu ngap, dién ngap) thuc té (Ngudn Pai Khi
twong thily van khu vuc Dong bang va Trung du Béic Bo).

3. Két qua va thao ludn
3.1. Két qua hiéu chinh

Tir hé thong da thiét 1ap o trén két hop v6i bién dau vao 1a sb liéu mua gio tram khi tuong
Théi Binh, myc nudc gio thye do nam 2020, tai liéu didu tra vét ngap thuc té dé hiéu chinh
mo hinh. Nghién ctru lwa chon tran mua ngay 15/10/2020 dé lam dau vao chay mé phong
ngap cho thanh phd Thai Binh.
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Khi sir dung cac thiét 1ap dau vao ban dau cho mo hinh thi thdy mot s6 diém c6 do sau
ngdp 16n hon, mot s6 diém co d6 sau ngép nhé hon va mét s6 diém khong xuét hién ngap so
v6i tai liéu do dac thuc té nén tién hanh hiéu chinh lai mot s6 thong s6 (Bang 2) ta dugc két
qua nhu trong bang 3 va hinh 11, hinh 12.

Bang 2. Bo thong s sau khi hiéu chinh mé hinh.

Théng s6 Gia tri
ST A Khu vuc ¢6 ti 1€ bé tong hoa cao 80-85
Hg 56 khong tham (%) Cac khu vuc C(‘)nglai 30-39
Thoi gian tép trung nude Khu vuc c6 ti 1¢ bé tong hoa cao 4-7
(phat) Céc khu vuc con lai 5-10
Ton that ban dau 0,00006
Heé s6 triét giam 0,9
H¢ s6 nham Manning (s/m*?) 85

Bang 3. D6 sau ngdp thuc do va tinh toan tai mot s6 vi tri khao sat.

. D) sdu P sdungidp Chénh

STT Dia diem khao sat Kinh do Vi do ngap thwe tinh toan 1éch

do (m) (m) (m)
TB1 Puong Lé Quy Pon 106.344  20.447 0,36 0,39 0,03
TB2 Pudng Ly Bén 106.338  20.443 0,45 0,42 -0,03
TB3 Puong Tran Thai Tong 105.788  21.032 0,13 0,15 0,02
TB4 Duong Ding Nghiém 106.341 20.455 0,37 0,35 -0,02
Tps ~ DuwomgTran Phi, KENNguyen 166359 59447 0,35 0,32 -0,03

Pac Canh

TB6 Puong Ly Thuong Kiét 106.343  20.456 0,17 0,2 0,03
TB7 Pudng Hai Ba Trung 106.342  20.448 0,13 0,08 -0,05
TB8 Pudng Tran Hung Pao 106.332  20.443 0,35 0,33 -0,02
TB9 Puodng Pham Thé Hién 106.330 20.443 0,17 0,2 0,03
TB10 Puong Pham Don L& 106.336  20.453 0,32 0,35 0,03
TB11 Puong Ngb Quang Bich 106.337 20.453 0,35 0,3 -0,05
TB12  dwong Nguyén Thi Minh Khai 106.338  20.450 0,26 0,32 0,06
TB13 Puong Hoang Hoa Tham 106.340 20.449 0,27 0,22 -0,05
TB14 Puong Ky Pdng 106.325  20.443 0,32 0,28 -0,04
TB15 Pudng Phan B4 Vanh 106.327  20.433 0,36 0,33 -0,03
TB16 Puong Tran Phu 106.329  20.447 0,3 0,28 -0,02
TB17 Puong Lé Pai Hanh 106.341  20.443 0,4 0,45 0,05
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Hinh 12. Biéu d6 twong quan giita d¢ sau ngap thuc do va tinh toan sau khi hi¢u chinh mé hinh.

Két qua danh gia theo chi tiéu Nash 1a 0,84; hé sb tuong quan gitra d sdu ngép thuc do
va tlnh toan R?13 0, 85. Két qua nay twong ddi pht hop vé tri s6. Cac diém ngép khi khao sat
thue té ciing déu xuét hién ngap nhu vay dién ngap tinh toan ciing phu hop thuc té.

3.2. Kiém dinh mé hinh
Str dung bo thong ) :cim duoc khi hiéu chinh rqé h@nh. Thiét 1ap lai bién mua, bién myc
Nudce, bién ctra xa, theo so lgéu ghuc do nam 2021 dé kiém dinh lai m6 hinh MIKE URBAN.
Tran mua dugc chon d¢ kiém dinh m6 hinh 1a trén mua ngay 08-09/09/2021 (Hinh 13),
véi tong lugng mua tran 1a 138,1 mm.
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Bang 4. D6 sau ngép thuc do va tinh toan tai mét s6 vi trf khao sat.

Dj sdu P§ sdu ngip Chénh
STT Pia diém khio sat Kinh d¢  Vido ngip thue tinh toan léch
do (m) (m) (m)
TB1 Puong Lé Quy Pon 106.344  20.447 0,35 0,31 -0,04
TB2 Puong Ly Bon 106.338  20.443 0,35 0,31 -0,04
B3 Pudng Tran Thai Tong 105.788  21.032 0,15 0,12 -0,03
TB4 Puong Pang Nghiém 106.341  20.455 0,25 0,17 -0,08
TRs  Duong Tran Phu, KCNNeuyén ygq 337 50447 0,25 0,22 0,03
Puc Canh
TB6 buong Ly Thuong Kiét 106.343  20.456  Khong ngap 0,03 0,03
TB7 buong Hai Ba Trung 106.342  20.448 0,15 0,12 -0,03
TB8 DPuong Trin Hung DPao 106.332 20.443 0,25 0,3 0,05
TB9 Pudng Pham Thé Hién 106.330  20.443 0,15 0,09 -0,06
TB10 Puong Pham Don L& 106.336  20.453 0,35 0,37 0,02
TB11 Puong Ngo Quang Bich 106.337  20.453 0,25 0,22 -0,03
TB12  dwong Nguyén Thi Minh Khai ~ 106.338  20.450 0,25 0,21 -0,04
TB13 Puong Hoang Hoa Tham 106.340  20.449 0,25 0,23 -0,02
TB14 Puong Ky Pong 106.325  20.443 0,2 0,12 -0,08
TB15 Puong Phan Ba Vanh 106.327  20.433 0,25 0,3 0,05
TB16 Pudng Tran Phu 106.329  20.447 0,25 0,2 -0,05
TB17 Puong Lé Pai Hanh 106.341  20.443 0,3 0,26 -0,04

Két qua danh gia theo chi tiéu Nash 13 0,81, hé s twong quan gilta d6 sau ngép thyuc do
va d6 sau ngap tinh toan R? 12 0,81. Cac diém ngap khi khao sat thyuc té ciing déu xuat hién
ngap nhu vy dién ngap tinh toan ciing phui hop thuc té. V&i két qua trén c6 thé ding mo
hinh MIKE URBAN dé mé phong, danh gia va du bao ngap cho khu vuc nghién ciru.

3.3. Két qud mé phéng ngdp lut theo muwa dw bdo tir mé hinh WRF 3km-1FS-DA

Nhim muc tiéu danh gia kha ning mé phong cia mé hinh MIKE URBAN va kha nang
du bao ngép lut cho khu vuc nghién ctru khi két hop voi mot mé hinh dy bao khi tuong, tién
hanh m6 phong ngip ung cho khu vuc nghién ctru vai lugng mua ngay 9/9/2022 theo cac
kich ban: M6 phong du bao ngap lut thanh phd Thai Binh véi cac kich ban (KB) mua dau
vao la (1) mua thuc do; (2) mua du bao trude 6 gio; (3) mua du bao trude 24 gio.

a) Pac diém tran ngap ngay 9/9/2022

Hinh 16. Mot s6 hinh dnh ngp ung trong trin muwa ngay 8-9/9/2022 tai thanh ph6 Thai Binh [25].

Tran mua dém ngay 8/9 dén sang ngay 9/9/2022, nhiéu tuyén phd nhu Lé Quy Pon, Ly
Bon, Tran Pha, Tran Thu DJ... tai thanh pho Thai Binh ngap trong nudc véi do sau ngép tir
0,1-0,3mm, c6 doan ngap sau 0,2-0,4 mm.
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(2)
Hinh 17. Ban d6 mua dy bao tir mé hinh WRF3fm-IFS-DA: (1) mua du bao trude 6 gid; (2) mua du
bao trudc 24 gio [32].

b) Két qua mo phong
Bing 5. So sanh két qua mo phong ngap lut ctia céc kich ban.

thec  Kichbin1  Kichbin2  Kich ban3
s aeX X, . A o X mua thuc do mua DB 6h mua DB 24h

STT Dia diém khao sat Kinh do Vidé (?:) H A0 H AN H A0

m (m (m @@ (m (m)

TBI  DuongléQuybon 106344 20447 035 028 -007 02 015 018 -017
TB2 Pudng Ly Bon 106338 20443 035 026 009 017 -018 012 -023
TB3  DuongTrin ThiiTong 105788 21032 015 014 -001 009 -006 009 -006
TB4  DuongBingNghidm 106341 20455 025 023 -002 015 01 017 -008
TR PuomeTrnPhu, KON 456430 20447 025 021 -004 017 -008 015 -01

Nguyén Buc Canh
TB6  Puong Ly ThuomgKiet 106343 20456 0 002 002 O 0 0 O
TB7  DuongHaiBaTrung 106342 20448 015 012 -003 008 -007 008 -0,07
TBS  Duong TrinHungPao 106332 20443 025 022 -003 016 -009 015 -0,
TB9  DuongPham Thé Hién 106330 20443 015 011 -004 006 -009 006 -009
TB10  DuongPhamBonLé 106336 20453 035 027 -008 027 -008 021 -0,14
TB11  DuongNgoQuang Bich ~ 106337 20453 025 026 001 02 -005 017 -0,08
ey AwOneNewenTMMIh 05338 20450 025 022 003 018 007 010 015
TB13 DuongHoangHoaThim 106340 20449 025 021 -004 02 005 018 -0,07
TB14  Duong PuongKyBéng 106325 20443 02 019 -001 013 -007 015 -0,05
TB15  Duong Phan B Vanh 106327 20433 025 027 002 022 -003 014 -0
TB16 Pusng Tran Phi 106329 20447 025 022 -003 019 -006 021 -004
TB17  DuongLéPaiHanh 106341 20443 03 027 -003 025 -005 022  -0,08
04

0.35 A
0.3 A

= Thye do = KB(1) = KB(2) = KB(3)
E)

<«

Vi tri ngdp

2 02
a
£ 0.15 |
Q-
A 01
“ 1 0F H |
0 ]

TB1 TB2 TB3 TB4 TB5 TB6 TB7 TB8 TB9 TB10 TB11 TB12 TB13 TB14 TB15 TB16 TB17

Hinh 18. Do sdu ngdp md phong tai cic vi tri theo cac kich ban.
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Hinh 19. Ban d6 m6 phong ngap lut tai thanh phd Thai Binh theo cac kich ban: (a) theo mua thyc
do; (b) theo mua dy bao trude 6h; (¢) theo mua du bao trudce 24h.

Két qua mo phong ¢ bang 6 va hinh 18, hinh 19 cho thay so sanh giita mo phong ngap
lut theo s6 liéu mua thuc do tai tram Thai Binh (KB1) tir ngay 8-9/9/2022 va s liéu ngap
thye do dugc danh gia theo chi tiéu Nash 12 0,76, két qua nay tuong ddi phi hop. M6 phong
ngap lut theo s6 liéu du bao lugng mua trude 06h tir md hinh WRF3km-IFS-DA (KB2) cho
sai sO d0 sau ngap tir 0-0,18 m, sai s6 trung binh 13 0,07 m. M6 phong ngép lut theo s6 licu
du bao luong mua trude 24h tr mo hinh WRF3km-IFS-DA (KB3) cho sai s6 d§ sau ngép tir
0-0,23 m, sai s6 trung binh 14 0,09 m. Nhu vay két qua mé phong ngap lut nay cho thay voi
thoi han du béo cang gan cang cho do chinh xéc cao.

3.4. Thao ludn

Hau hét cac két qua nghién ciru déu chi ra ring moé hinh MIKE URBAN mé phong tét
ngap lut trong cac do thi [12, 19-20, ]. MIKE URBAN khong nhiing c6 thé dugc dung dé
quan 1y hé thong thoat nudc, 1ap ké hoach thoat nudc tong thé, danh gia kha ning chiu tai
ctia hé thong thoat nude ma cé thé duoc sir dung dé du bao ngap lut cho khu vuc d6 thi. Tir
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két qua hiéu chinh, kiém dinh va mo phong cac trin mua gay ngdp ung cho thanh phd Thai
Binh c6 thé thiy rang mé hinh MIKE URBAN mé phong kha t6t cac tran ngdp ung do mua
16n. Khi mua 16n xdy ra v6i cuong d6 mua khoang 30 mm/h v6i thoi doan mua trén 30 phut
mot sd tuyén pho bat dau xay ra ngap ung. Co thé dung bd théng sb sau khi di hiéu chinh,
kiém dinh nay dé xay dung cac ban d6 ngép lut twong (mg véi cac kich ban dy bao mua 16n
khac nhau.

Du bao ngap lut ¢ thé dat dugc bang cach sir dung mé hinh két hop giita mo hinh NWP
va md hinh lugng mua-dong chay. Phuong phap nay kéo dai thoi gian thuc hién du bao va
cung cép cac ban d6 ngdp lut dy bao voi do chinh xéc cao. Két qua cho théy hé théng du bao
c¢6 hiéu suét tot hon d6i véi cac thoi han du bao gan (KB2) va kém chinh xac hon véi cac
thoi han dy bao xa (KB3), d6 chinh xac cua cac dy bao phu thude rat 1on vao kha nang dy
bdo mua 16n ctia cdc mo6 hinh NWP.

Thanh phd Thai Binh 1a mot thanh phd c6 tbe do do thi hoa, cong nghiép hoa nhanh. Hé
thdng cac cong trinh tidu thoat nude da xay dung khong theo kip nhip do phat trién kinh té,
nhiéu hé thong tiéu thoat duoc xay mdi nhung khong dong nhat véi hé thdng cii 1am cho tinh
hinh ngap lut xay ra cang ngay cang nghiém trong. Tir két qua nghién ciru nay c6 thé st dung
cac dau vao mua du bao nhu mua du béo tir cac mo hinh, mua udc luong tir vé tinh va rada
cho mé hinh MIKE URBAN s& la cdt 16 trong viéc thiét l1ap hé théng du bao canh bao ngap
lut d6 thi dé thir nghiém vao mua mua nim 2024 va s& dugc ap dung vao nim 2025.

4. Két luén

Nghién ciru da xay dung duoc bo thong s6 mo hinh MIKE URBAN m6 phong ngép tng
do mua 16n cho thanh phd Thai Binh c6 do tin cay kha tot tir 0.76-0.82 do vay ¢co thé dung
bd thong s6 nay dé tinh toan, mo phong va du bao ngap Ging cho thanh phd Thai Binh khi
mua 16n xay ra.

Rét nhiéu d6 thi & nude ta da va dang d6i mat rat 16n véi bai toan ngap lut d6 thi va dy
béo, canh bao ngap lut d6 thi tir hé thong du bao td hop mua nhu cac d6 thi Ha Nam, Nam
Dinh, Thai Binh, Ninh Binh,... ma van chua c6 hé thdng du bao canh bao ngap lut hd trg dé
tao ra ban tin dy bdo, canh bdo mdt cach kip thoi. Viée su dung dir liéu mua du bao tr mo
hinh WRF3km-1FS-DA Iam dau vao cho md hinh MIKE URBAN c6 thé dua ra dugc cac du
bao trudc 6 dén 24 gid 1a mot trong nhitng diém ndi bat ciia nghién ctru.

Chét luong du bao ngap lut do thi phu thudc rat 16n vao chat luong du bao mua 16n cua
cac md hinh NWP. Néu m6 hinh MIKE URBAN mé phong tét ngap lut d6 thi nhung du bao
mua khong chinh xac thi cling khong thé cho két qua du bdo ngap lut tét duoc. Do d6 du bao
vién can chon nhu:ng md hinh dy bdo mua ¢6 do tin cdy cao.

Trong thoi gian t61, nghién ciru s€ xay dung hé thong canh béo ngap ung do mua 16n dya
trén cach tiép can dy bao t6 hop tir mua mé hinh, mua udc luong vé tinh, mua udc luong tir
ra da, mua tir hé thong do mua tu dong cho thanh pho Thai Binh va hé thong du bao canh
bao ngap lut do thi nay sé dugc thr nghiém vao mua mua ndm 2024 va ap dung vao nam
2025. Hé théng di vao véan hanh s& hd trg dic luc cho du bao vién va co thé dua ra cac théng
diép canh bao sém cho ngudi dan nham nang cao hidu qua phong ngira va giam nhe thiét hai
do 1 lut gay ra.

DPong gop cua tac gia: Xay dung y tuong nghién coru: L.T.H.; N.-T.L.; Xu Iy s6 liéu: D.T.D.,
D.T.N.H.; Hiéu chinh va ki€ém dinh mo6 hinh: N.T.L.; Viét ban thao bai bao: P.T.D.T.;
V.T.T.H.; Chinh stra bai bao: D.T.H.T.

Loi cam on: Bai bao hoan thanh nhd vao két qua cua nhiém vu: “Nghién ctiru xay dung hé
thng canh bao ngip ting do mwa 16n dua trén cach tiép can du bao t6 hop cho mot sb do thi
khu vuc D@)ng bé“mg Bic B9”, mai s6 dé tai TNMT.2023.06.04. Thudc chuong trinh “Chuong
trinh khoa hoc va cong nghé trong diém cip bo vé du bao, canh bao thién tai khi twong thuy
van phuc vu cong tac phong chdng thién tai giai doan 2021-2025.
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Loi cam doan: Tap thé tic gia cam doan bai bao nay 1a cong trinh nghién ciru cia tap thé
tac gid, chua dugc cong bo ¢ dau, khong duoc sao chép tur nhitng nghién ctru trude day;
khong c6 su tranh chap 1oi ich trong nhom tac gia.
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Applying rain forecasts from the WRF3KM-IFS-DA model to
improve the effectiveness of urban flood forecasting and warning

Le Thi Hue'*, Dao Tien Dat!, Dinh Thi Huong Thom?, Pham Thi Dieu Thuy?, Nguyen
Thu Lan?, Do Thi Ngoc Hoa?, Vu Thi Thanh Huyen'?

! Northern Delta and Midland regional Hydrometeorological Center;
minhhuekttv@gmail.com; daodat81@gmail.com; thomdth91@gmail.com;
phamdieuthuykttv@gmail.com; nguyenlandbbb@gmail.com; ngochoakttv@gmail.com;
vthuyen1999@gmail.com

Abtract: Numerical Weather Prediction (NWP) models are increasingly used to predict
heavy rainfall events. However, research on the application of high-resolution rainfall
forecasts from the NWP model in hydrology is still limited. This article presents the results
of research on applying rain forecasts from the WRF3KM-IFS-DA model to improve the
effectiveness of urban flood forecasting and warning. The study calibrated and verificated
the MIKE URBAN model to come up with an optimal set of parameters, then tested to
simulate flooding in Thai Binh city for a specific rain event with the input rain boundary
taken from WRF3KM-IFS-DA model under 3 scenarios: (1) Observation rain measured at
Thai Binh meteorological station; (2) rain forecast with a forecast period of 6 hours in
advance; (3) rain forecast with a forecast period of 24 hours in advance. Then evaluate the
level of simulated flooding with the observation flooding that occurs.

Keywords: MIKE URBAN model; Calibration, validation; Urban flooding; Thai Binh city.
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Téom tat: HO Tri An l1a cong trinh dong vai tro quan trong trong viéc cung cip nudc, diéu
tiét nuéc trong khu vuc thudc cac tinh phia Nam. Hién nay, hd c6 nguy co bi 6 nhiém
nuéc mit do dién ra cac hoat dong nhu: qua trinh sinh hoat cua nguoi dan, khu cong
nghiép, nudi trong thity san ... Viéc theo ddi va danh gia chat luong nudc tai hd Tri An
nham xac dinh mtrc d6 6 nhiém, giap kiém soat chat luong nude t6t nhat. Dir liéu vién
tham c6 kha nang thu thap, cung céap thong tin cua khu vie hé dé tao dit liéu phén tich lién
tuc, giam sat dugc sy thay d6i chi tiét vé chat luong nude mat hiéu qua hon. Nghién ciu
phan tich bao gém: (1) Phan tich dién bién néng d6 NO3 tai hd Tri An, tinh Pong Nai
trong giai doan 2021-2022; (2) Lya chon m6 hinh uéc tinh né)ng dd NOs” phu hop thong
cac chi so thong ké tir dir liéu viém tham dya trén mo hinh hoi quy da bién; (3) banh gia
muc do 6 nhlem chat luong nudc mat tai khu vyc nghién ctru. Ket qua cho thiy, giira dir
li¢u quan tric va dir liéu udc tinh nong s6 NO3™ du doan c6 hé s R? = 0,6. Nghién ctru da
ching minh tiém nang ctia ngudn dir liéu vién tham trong viéc danh gia tong thé Vé su
phan bd khong gian ctia chat lwong nudc mit tai song subi, ao hd va nhiing thay d6i nong
d6 chat lugng nudc mit, ciing nhu khac phuyc tinh trang thiéu dir liéu trong gidam sat moi
truong nudc.

Tir khéa: Vién tham; Né)ng d6 NOs’; Ho Tri An; M6 hinh hoi quy.

1. Mé dau

Qua trinh do dac ndng d6 cac thong sd chét luong nudc theo cach thong thuong 1a dén
vi tri quan tric thye hién viée ldy mau nuac, tién hanh phan tich cac chi s6 trong miu nudc.
Véi cach quan tric mau ndy s& gay mat nhiéu thoi gian, cong suc va chi phi thyc hién nén
cac nguon dit liéu thyc do con han ché va nguon dir liéu quan tric s& dugc liy dai dién tai
mot sO noi trén ho. Nguon dir liéu quan trac nay cung chi c6 thé cung cap thong tin trong
khoang thoi gian ngan tai vi tri c¢b dinh, kho c6 thé str dung dé phan tich tong thé toan khu
vuc cua hd nuée nham theo ddi bién dong trong khoang thot gian dai. Viée két hop tng
dung cong ngh¢ thong tin dia ly (GIS) va st dung anh vién tham Landsat-8 dé phan tich
chat luong nude trong khu vue hd cho thdy kha ning thu thap va cung cap thong tin ctia
khu vic hd de tao dir liéu phan tich lién tuc, quan sat nhiing thay d6i vé chat lugng nude.
K§ thuat vién tham voi muc dich cung cdp céac loi thé dé quan sat va thiy su thay doi trong
khong gian, thoi gian; dic biét ap dung tot & khu vuc nghién ciru rong 16n.

Mot vai nghién ctru trén thé giéi ing dung cong nghé vién tham va GIS trong giam sat
moi truong nhu: Nghién ctru [1] da thyc hién viéc danh gia chét lugng nudc mat bﬁng cach
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sir dung anh vé tinh Landsat-8, mé hinh chuyén d6i Box-Cox va phép hoi quy tuyén tinh,
két qua cho thay gia tri R? cia TOC, TDS, Chl-a lan luot 1 0,926; 0,875; 0,810 va dat duoc
muc d6 phu hop kha cao voi Két qua do dac chét lugng nudce thuc té. Sau qué trinh hi¢u
chuan va kiém dinh, muc do phu hop tuong tng la 98% va 93% d6i véi TDS va TOC, 81%
cho Chl-a 1a muc d6 phu hop chap nhan dugc; nghién ctu [2] da nghién clru sy bién ddi
chat luong nudc va cac yeu tb lién quan doc theo song Duong Tur bang cach st dung anh
Landsat-8, két qua cho thiy chi s6 MAPE cua cac thong sb chat lugng nude 1a 25,88%,
4,3% va 8,37% d6i v6i nong do Chl-a, TN va TP twong tng va sai so binh phuwong trung
binh gbc (RMSE) la twong tng 1a 0,475 pg/L, 0,110 mg/L va 0,01 mg/L, md hinh dat yéu
cau, gitp danh gia va kiém soat cac nguén 0 nhiém chét luong nudce tai song Duong Tt
nghién ctru [3] phan tich su bién d6i cua chat lugng nudc giai doan 2013-2018 tai hd Pong
Binh, Trung Qudc bang mo hinh ConvLSTM, phép hdi quy tuyén tinh va anh Landsat, két
qua thu dugc gia tri MAE < 0,2, MSR < 0,29, RMSE < 0,4 va NSE > 0,71, m6 hinh phan
anh tdt néng do cua téng N, tiép theo 1a COD, Chl-a, téng P, BOD, nghién ctru nay phu hgp
trong viéc img dung giam sat chat lugng nudc va déng vai trd 1 cong cu canh bao cho viée
quan 1y méi trudng nudce phirc tap & ving hd ndi dia.

Tai Viét Nam, nghién ctru tai khu vuc séng Tién, song Hau thudc dong bang song Ciru
Long [4] d4 nghién ctru xac dinh ndéng do tram tich lo ling trén he thong song tai Pong
bang song Ciru Long dya trén phén tich anh vién tham, két qua cho thiy giita chudi dit liéu
SSC thuc do va SSC ndi suy co sy twong quan manh R? = 0,84; BIAS = -4x107°, két qua
phan anh phan bd SSC ding dac tinh cua khu vuc nghién clru; nghién ctru [5] tai Ha Noi su
dung dir liéu quan tric bui PMio mat dat, phan tich ham hoi quy tuyén tinh dya vao anh
Landsat-8 dé thanh lap ban d6 phan ving nong d6 bui PMio, két qua cho thay gia trj R? >
0,971, chi s6 RMSE = 7,75 pg/m® di thé hién rd su khac biét giita nong d6 bui PMio do trén
mit dat va nong do bui PMio tinh dugc tir anh vé tinh; nghién ctu [6] tai ving cira Hoéi
song M4 sir dung anh Landsat-8 va mo hinh hdi quy tuyén tinh dé xac dinh mdi quan hé
giita ph6 phan xa tir anh vé tinh véi nong d6 bui cat lo ling, két qua cho thiy gia tri R? =
0,74 va nghién curu tao co s¢ dir licu dé xac dinh néng do bui cét lo lung tai cac cura song
khu vuc mién Trung cling nhu cac khu vuc khéac doc bo bién Viét Nam.

H6 Tri An duoc khai cong vao nam 1984 va hoan thanh vao nam 1987, hd duge hinh
thanh do viéc ddp ddp ngin song Pong Nai, mot trong nhitng hang muc chinh cua cong
trinh thuy dién Tri An, c6 toa d¢ dia 1y 11°09°36”B - 107°08°24”D (Hinh 1). Nam trén céac
huyén Vinh Ctru, Pinh Quan, Théng Nhit, Trang Bom cua tinh Dong Nai [7]. Tri An 13 hd
chtra 16n nhat Viét Nam véi dién tich luu vuc khoang 14.800 km?, chiéu dai khoang 44 km
va chiéu rong t6i da 10 km, hd con cung cip sinh ké cho hang triéu ngudi dan dia phuong &
cac tinh Binh Duong, Pong Nai va Thanh phé HO Chi Minh [8]. Hb chira khéng sau, day
hd tuong d6i bang phang, luu lugng dong chay trung binh hang nam 1a 15.100 m® va tong
khéi luwong 13 2.765 triéu m? [9]. HO Tri An dugc hinh thanh do viée dap dap ngan song
Pong Nai, ho c6 cac chirc nang nhu cung cdp nudc tudi cho canh tac néng nghiép, cip
nude cho cong nghiép va sinh hoat ciia nguoi dan, ... Viéc nudi ca 16ng bé [9] cung véi nudce
thai tir nha mdy, xi nghiép va cac hoat dong sinh hoat ciia nguoi dan dan dén sy giau dinh
dudng trong dong chay vao hd gy ra hién tuong pht dudng [10]. Nén viéc theo ddi va
danh gia chét luong nudce tai hd Tri An 1a nhiém vu quan trong, dé xac dinh muc d6 6
nhiém giup kiém soat chat lvong nudc tai ddy mang lai hiéu qua hon.

Tir cic nghién ctru trén cho thay viéce str dung anh vién thim va mo hinh héi quy duoc
mg dung phd bién rong rii trong cac linh vuc mdi truong khac nhau. Do dé, dé tai nghién
ctru nham thuc hién viéc wdc tinh nbng do NOs™ cua ho Tri An bang cach dung anh vién
tham, xay dung cac phuong trinh hdi quy udce tinh nong do NOs’ va danh gia muc d6 chinh
xdac cua md hinh. Phuong phap nghién ctru nay khong can phai 14y nhidu miu quan tric, ma
s& ap dung md hinh hdi quy dé noi suy ra toan bo néng do ciia NO3™ ctia hd Trj An. Tir do,
tién hanh thanh 14p ban d6 udc tinh ndng d6 NO3 tai ho Tri An bang chong 16p dit liéu.
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Hinh 1. Vi tri dia ly caa hod Tri An.

68

Muyc tiéu ctia nghién ciru 13 ude tinh ndng d NO3™ trong méi trudng nudc mit tai ho
Tri An bang cach st dung dir li€u anh vién tham trong giai doan 2021-2022. Tur do, tién
hanh thanh 18p ban d6 udc tinh nong dd NOgz™ tai hd Tri An dya vao phép chong 16p dir ligu.

Qua d6, nghién ciru nham phan tich,
danh gia van dé 6 nhiém moi truong
nudc tao tién dé cho cac nghién ctu
tiép theo c6 co so dir liéu 1am nén tang
dé dua ra giai phap bao vé mai truong.

2. Dir liéu va phuwong phap nghién
ciru

2.1. Tién trinh thuc hién

Tién trinh thuc hién cua nghién
ctru dugce the hién thong qua cac budc
(Hinh 2).

2.2. Dir liéu

2.2.1. Dit liéu vién tham

Dit liéu anh vién tham st dung
trong nghién ctru tai hd Tri An 13 anh
vé tinh Landsat-8 OLI dugc thu thap
gin voi ngdy quan tric tai ngudn dir
liéu cua Cyc Pia chit Hoa Ky USGS
(https://earthexplorer.usgs.gov).
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Hinh 2. Tién trinh thuc hién nghién cu.
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2021, 2022 v6i loai anh vé tinh Landsat 8. Anh sir dung bd cam bién OLI_TIRS vdi vi tri
anh co dinh tai7 p124, r52 va d6 che phu may la 30%. Thong tin anh v¢€ tinh thu thap duogc
trinh bay cu thé trong Bang 1.

Bang 1. Thong tin anh vé tinh da thu thép.

STT Ngay chup Thoi gian chup Ki hiéu anh
1 06/03/2021 03:07:20 LC08_L1TP_124052_20210306_20210312_02_T1
2 07/04/2021 03:07:08 LC08_L1TP_124052_20210407_20210415_02_T1
3 01/11/2021 03:07:49 LC08_L1TP_124052_20211101_20211109 02_T1
4 11/12/2021 03:07:44 LC09_L1TP_124052_20211211_20230505_02_T1
5 21/02/2022 03:07:25 LC08_L1TP_124052_20220221_20220302_02_T1
6 18/04/2022 03:07:12 LC09_L1TP_124052_20220418 20230421_02_T1
7 13/06/2022 03:07:33 LCO08_L1TP_124052_20220613_20220617_02_T1
8 24/08/2022 03:07:37 LC09 L1TP_ 124052 20220824 20230401 02_T1

2.2.2. Dit liéu do dac nong d6 NOg”

Nghién ctru thu thap dir liéu quan tric chat luong nudc mit tai hd Tri An giai doan
2021-2022. Dit liéu do dac nong d6 NOs™ trong bai nghién ctru nay duoc cung cép tir Trung
tam Quan trac va K thuat méi truong tinh Pong Nai v6i 9 diém quan tric nhu Hinh 3 va
Bang 2. Tong s6 dit liéu mau quan tric 1a 72 miu tuong g voi 8 anh Landsat ndi suy tai 9
diém quan tric dugc stir dung trong nghién ctru.
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(A\ | |
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Hinh 3. Ban d6 cac diém quan trac tai hd Tri An.

Béng 2. Vi tri c4c mAu quan tric.

STT Kihiédu ToaddX ToaddY  Ngayldy miu M6 té noi 1Ay mau

1 TA-01 106989421 11.107255 Gan cura dap x4 Hidu Liém, H. Vinh Cau

2 TA02 107010392 11121944 . oo0,, Ginhénho, H. Vinh Ciru

3 TA03 107042461 11113659  ,ooo o Gan Chién khuD, H. Vinh Ciu

4 TA04 107.098607 11.103389  01/10/2021 B0 Phiathitran Vinh An gan dio O,
07/12/2021 1 Vinh Ciu o

5  TA05 107133071 11142562  0.5° 0 X&Phi Cuong, H. Binh Quan

6  TA06 107.239413 11207459 L0 .40 o> XaLaNga (xém bén cd), H. Binh Quén

7 TAO7 107276011 1120986  21/06/2022  C\rasong Dong Nai, xa Thanh Son,
10/08/2022 1 Dinh Quan

8  TA-10 107.053258 11.096326 Nha méy nuée Vinh An, H. Vinh Citu

9  TA-11 107180193 11.207641 Giita hd 16n, H. Vinh Cu
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2.3. Phuong phap nghién ciru

2.3.1. Phuong phap hiéu chinh khi quyén

Trong bai nghién ctru, tic gia thuc hién hiéu chinh khi quyén bang 1énh Preprocessing
véi dir liéu anh vé tinh Landsat-8 va file MTL tir cong cu Semi-Automatic Classification
Plugin ctia phan mém QGIS.

Viéc hiéu chinh bang phép do phong xa duoc thuc hién bang cach chuyén d6i cac gia
tri s6 (DN) ctia dit liéu Landsat-8 OLI dén cac gia tri phan xa cua dinh khi quyén (TOA) sir
dung hé sb phan xa thay d6i ty 1& duoc dua ra trong medata Landsat-8 OLI (MTL) duéi
dang phuong trinh sau [11]:

PN = Mp X Qcal + Ap (1)

Trong do6 pA’ 1a hé ) phan xa TOA (khong bao gom hi€u chinh cho géc mat troi); Mp
[a hé sO ty 1€ nhan cho mdt dai quang pho cu thé tu tep MTL (gid tri
Reflectancre Mult Band X dugc cung cap tir file metadata); Ap la hé ) ty 1€ cong cho
mot dai quang phé cu thé tir tep MTL (gié tri Reflectance Add Band N duogc cung cép tur
file metadata); Qcal la gid tri sO trén dnh (Digital Number).

Trong truong hop gom hiéu chinh goc mat troi, hé ) phan xa TOA duogc tinh nhu sau
[11]:

ph = pA’/ cos(0sz) = pA’/ sin(Ose) 2

Trong d6 pX 12 hé s6 phan xa TOA; 0 la goc do cao mit troi cuc bd; Bs; = 90°; Og 12

goc thién dinh.

2.3.2. Phuong phap mo hinh hoa

Dua theo nghién ctru trude do cua tac gia Tran Quang Tra va cong sy [12], dé xay
dung phuong trinh hoi quy da bién, tac gia thyc hién tinh toan h¢ sO twong quan giita gia tri
quang phd va nong do NOs’ do dugc (gi4 tri quang phd nam trong khoang 0 va 1) Sau khi
tinh toan gia tri quang pho, nong do NOs" dugc ude tinh dya trén moi quan hé thong ké voi
gia tri quang phd cua cac dai quang phd ldy tir 7 kénh anh cua Landsat-8 OLI va sir dung
phuong trinh hdi quy da bién véi 5 loai nhu sau:

y = aiXj +b [13] (©)
y= aixiz + biXi +c [14] (4)
y = a;ln(x;) +b [15] (5)
y = aePi%i [16] (6)
y = ax;" [16] (7)
Trong d6 y 1a néng do6 ctia NO3™; x; 1a gia tri quang phd cta cac kénh anh; a,b,c 1a cac

hé sb hoi quy.

Két qua cua cac phuong trinh hdi quy duoc danh gia bang cach déi chiéu nong do NO3”
quan tric duoc va dy doan tir md hinh. Phuong trinh t6t nhat dwoc chon dua trén gia tri R?
16n nhét va sai s6 RMSE nhé nhat.

Trudce khi thiét 1ap md hinh hdi quy can chia dit liéu quan tric NO3™ thanh 2 phan nhu
sau:

- 70% mau quan trac (57 mau) dugc st dung trong xdy dung tinh todan mé hinh hdi quy
tuyén tinh.

- 30% mau quan trac (15 miu) duge dung trong qué trinh kiém dinh mé hinh so véi gia
trj thuc do tai vi tri quan tric.

2.3.3. Phuong phap phan tich thong ké

a) Tinh toan hé sb tuong quan R?
Gia tri trung binh, hé s6 xé4c dinh (R?) duoc str dung dé danh gia do tin cdy cua cac
thuat toan noi suy [17]. Cong thirc tinh R? duoc thé hién trong cong thirc 8.
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2

| ) (vi-v) (8)
\/le(xi -xi) \/le(yi -y.)

Trong d6 x; 1a gia tri ndng d6 thuc do; X; 1a gia trj ndng do thuc do trung binh; y; 1a gia
tri nong do du doan; y; l1a gia tri nong d6 du doan trung binh; n 1a so luwong gia tri tinh toan.

b) Banh gia d6 chinh xac mo hinh

Nghién ctru sir dung sai s0 binh phwong trung binh binh quan (RMSE). Chi s6 RMSE
la dai lvgng co ban va dl;qc str dung pho bién cho viéc danh gia két qua ctiia mé hinh. Cong
thirc tinh RMSE duoc thé hién & cong thic 9:

RMSE = \/%Z?l(xi —yi)2 9)

Trong do x; 1a gia tri thuc do; y; 1a gid tri du doan; n 1a sb luong gié tri tinh toan.

Sau khi lya chon phuong trinh héi quy tuyén tinh phu hop, sé tién hanh kiém tra do
chinh xac ctia mo hinh béng 30% dir li¢u con lai da phan chia tir phén mém SPSS. Thuc
hién tinh chi s6 RMSE ctia md hinh tir 30% s6 mau con lai.

RZ

2.3.4. Phuong phap chong 16p dit liéu

Sau khi chon lya dugc md hinh héj quy phu hop tir 5 phuong trinh hdi quy, tac gia tién
hanh chéng 16p dir liéu cac band anh bang cach tinh gia tri trung binh cua ting band va tinh
theo phuong trinh héi quy dugc chon, dung céng cu Raster Calculator d€ gop céc raster
trong phan mém QGIS.

3. Két qua va thao luin

3.1. Ddanh gid nong do NOs™ quan trdc tai ho Tri An giai dogn 2021-2022

~ Viée danh gia nong d6 NOs tai ho Tri An giai doan 2021-2022 dya trén két qué quan
trac nong do NOg' tai ho Tri An dugc thu thap tor Trung tdm Quan trac va Ky thuat moi
truong tinh Dong Nai dugc thé hién qua Hinh 4.

16
14
12

1
0.8
0.6

04
- o 1 1.1 i
0

TA-01 TA-02 TA-03 TA-04 TA-05 TA-06 TA-07 TA-10 TA-11

Nam 2021
m— Nim 2022

== QCVN 08:2023/BTNMT (Mirc A)
== QCVN 08:2023/BTNMT (Mirc B)

Hinh 4. Dién bién ndng d6 NO3 tai hd Tri An giai doan 2021-2022.

Qua két qua quan trac ndong do NO3™ giai doan 2021-2022 dugc md ta & Hinh 4, nong
do NOs’ quan trac trung binh dao dong tur 0,105-0,763 (mg/L). Nhin chung, néng d6 NO3’
tai 9 di€ém quan trac ¢ giai doan 2021-2022 khéng vuot muc cho phép theo QCVN 08-
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MT:2023/BTNMT (Bang 3, Mirc B) vé chit luong nudc mit va phu hop cho muc dich san
xuét cong nghiép, nong nghiép khi 4p dung bién phap xir 1y. Tuy nhién, tai vi tri TA-06
vuot gip 1,105 1an, vi tri TA-07 vuot gip 1,272 1an so véi QCVN 08-MT:2023/BTNMT
(Bang 3, Mtic A) vao nam 2022 va khéng phu hop cho muc dich cip nude sinh hoat, boi
16i, vui choi dudi nuéc khi ¢6 bién phap xir 1y. Dién bién néng d6 NOs™ ¢6 xu hudng ting
dan, mang chét luong on dinh.

Nam 2021 Nam 2022
2 2
15 A 15
1 ] 1
0.5
0.5 4
0
0 - 2 8 83 3 8 8 5 9 ¢
4 94 9 & u»vu 9 x o o < € € € € € € € <
o o o o o o o — —
<<<<<<<<< |_|_\|_A|_}_|_|_|_|_
(I L i T Mua kho
Muakho
s Mua mua
m Mua mua
OCVN 08-MT-2023/BTNMT (Mitc A) = QCVN 08-MT:2023/BTNMT (Mirc A)
(@)  Toovnoswn t (b)  ——qcvn s :
——— OCVN 08-MT:2023/BTNMT (Mtic B) QCVN 08-MT:2023/BTNMT (Mtrc B)

Hinh 5. Dién bién ndng d6 NO3 tai hd Tri An: (a) Nam 2021, (b) Nam 2022.

Hinh 5a cho thay nong do trung binh NOs™ quan trac vao mua mua cao hon s0 vO1 mua
kho va ¢6 xu hudng ting dan. Mua mua nong d6 dao dong tu 0,18-0,6 (mg/L), noéng do vao
mua khé dao dong tir 0,09-0,513 (mg/L) déu nam trong gidi han cho phép ciia QCVN 08-
MT:2023/BTNMT (Bang 3, Mtic A va B). Hinh 5b cho thiy nong d¢ trung binh NOs™ quan
trac vao mua mua cao hon so v6i mua khd va c¢6 xu hudng ting dan. Mua mua Nong do
vao dao dong tir 0,353-0,743 (mg/L) nim trong QCVN 08-MT:2023/BTNMT (Bang 3,
Mirc B) nhung tai vi tri TA-06 vuot gap 1,095 lan, TA-07 vuot gap 1,238 lan, TA-11 vuot
gap 1,105 1an so véi QCVN 08-MT:2023/BTNMT (Béng 3, Miic A).

Giai doan 2021-2022, nf)ng d6 trung binh NO3™ quan tric vao mia mua c6 xu hudng
cao hon so vo1 mua khé va noéng do phat sinh tang dan theo ting ndm. Ham lugng NO3” tap
trung cao tai vi tri thugng nguon noi tlep nhén nguon nude cta hd chira tir séng Dong Nai
va song La Nga, c6 xu huéng giam dan vé ha ngudn noi c6 dap Tri An. Vao mia mua,
dong chay ngam c6 kha niang 1am di chuyén manh ciing nhu kha niang phan tan ngudn thai
do cac dong chay mit cang lam ting nguy co phan b rong clia ndng dd6 NOs™ trong nudc
mat [18].

Nguyén nhan chénh 1éch ndng d6 NOs'do cac ngudn thai vao ho Tri An phan 16n tur
hoat dong cua con ngudi: sinh hoat, nhiéu nha may va co s& san xuét, nudi trong thity san

.. va nguon thai trong ty nhién: sy phan hity tham thyc vat. Ngudn thai tic dong 16n nhat
1a do hoat dong nudi ca bé & Tri An c6 anh hudng quan trong dén chét luong nude ho [9].

3.2. Lwa chon mé hinh phu hop

Sau khi tién hanh tinh toan va phan tich hé s6 twong quan gitta bién doc 1ap va bién phu
thudc, tac gia tién hanh st dung 70% mau dit liéu dé xay dung mé hinh hdi quy dwa trén 5
phuong trinh ¢ Bang 3.

Ket qua phan tich twong quan cho thay 7 bién doc 1ap va 1 bién phy thudc c6 mdi lién
hé tuyén tinh v6i nhau, déu hop 18 dé tiép tuc thuc hién phéan tich mé hinh héi quy.

V61 muc dich phan tich mbi quan h¢ gitra 7 bién doc lap (Band 1, Band 2, Band 3,
Band 4, Band 5, Band 6, Band 7) va 1 bién phu thuéc (NO3) nham danh gia muc do tac
dong cua 8 loai bién nay. Két qua cia md hinh hdi quy duoc tinh toan thé hién cu thé ¢
Bang 4 va bang 5.
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Bang 4. Két qua phan tich md hinh hdi quy da bién theo cong thuc (3), (4), (5).

Phuong trinh y=ax;+b y= aix®+bx+c y = ajln(x;)) + b
a b a b c a b
Band1l -16,232" -39,139" 93,334 -2,274"
Band2 17,599" 46,616™ -120,783" 2,689"
He Band3 12,377 40,109 101,018 -3,511™
S(g Band4 11,119™ 0,715 36,158 -96,349™ 1,105 2,862 -0,164
Band5 -1,370 -8,647" 24,835 -0,371
Band6 13,585 4,899 89,811 0,687
Band7 -18,468 -6,856 -139,200 -0,675
R2 05 0,7 0,6
RMSE 0,671 0,321 0,159

Bang 5. Két qua phan tich md hinh hdi quy da bién theo cong thic (6), (7).

bix;

bi

- y=ae y= axj
Phwong trinh b a b a

Band1 -38,879™ -4,222"

Band2 42,897 4,756"

Band3 -20,742™ -4,560™

H¢ so Band4 17,312™ -0,159 3,680 -0,578

Band5 -1,767 -

Band6 16,184 -

Band7 -21,521 -

R? 0,5 0,6
RMSE 0,757 0,026

*dat y nghia 95%; ™ dat y nghia 90%; ™ dat ¥ nghia 99%

Tur két qua ¢ Bang 4 va 5, phuong trinh y = ax;” ¢6 hé s6 twong quan R? = 0,6 va chi
s6 RMSE = 0,026. Trong 5 m6 hinh héi quy da bién, md hinh héi quy da bién cua phuong
trinhy = ax;? ¢4 R? dat 0,6 va chi s6 RMSE nho nhat thoa man diéu kién caa mot mé hinh
hdi quy dat tiéu chuan véi hé sé sig < 0,05 va hé sb twong quan R? > 0,5. Vi vay, md hinh
hdi quy phwong trinh y = ax;® 1a mé hinh phu hop cho viéc thuc hién xay dung ban do

wdc tinh ndng d6 NO3 tai ho Tri An.

NO3- du bao
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0.2 04

06 08

NO3- quan trac

Hinh 6. B thi hdi quy thong thuong gitra NOz™ quan tric va NO3™ ndi suy biang mé hinh.
Qua hinh 6, md phong cac diém dir liéu kiém dinh tap trung phan b xung quanh
duong chéo va co su sai léch it ra khoi duong chéo. Nghién ciu cho thay mé hinh hoi quy
duoc xac dinh tot.
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Sau khi thyc hién kiém tra va thu dugc mo hinh hdi quy phi hop, phuong trinh hdi quy
da bién da chon chuan hoéa dugc viét lai nhu sau:

3.3. Ban d6 phdn ving nong dé NOy™ tai ho Tri An

Sau khi xdy dung va lya chon, tinh toan phuong trinh hdi quy phu hop, tiép dén sur
dung cong cu Raster Calculator thyc hién chong 16p dit lidu tir phuong trinh hdi quy chuan
héa dé thanh lap ban dd uée tinh nong dd6 NO3™ tai ho Tri An giai doan 2021-2022. Hinh 7

y = 0,264 x Band 14?22 x Band 24" x Band 3° x Band 4>

va hinh 8 thé hién két qua néng do NOj" tai hd Tri An.
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Hinh 7. Ban db nong d6 NOs™ tai hd Tri An, tinh Pong Nai nam 2021.
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Hinh 8. Ban do nong d6 NOs™ tai hd Tri An, tinh Dong Nai nam 2022.
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Qua két qua chong 16p ndng d6 NO3™ cho thiy, nong d6 ndi suy NOz™ & nam 2021 dao
dong tir 0,063-1,0 (mg/L), & nam 2022 dao dong tir 0,226-0,825 (mg/L). Theo két qua phan
tich, ham lugng NOs™ néi suy déu thap hon QCVN 08- MT:2023/BTNMT (Bang 3, Muc B)
vé chit luong nude mat, ham lugng NO3™ ndi suy dat ndng d6 cao & thuong ngudn (noi tiép
nhan ngudn nude 16n tir qua trinh sinh hoat ciia con ngudi va hoat dong san xuét tir song
Dong Nai va song La Nga tai huyén Vinh Ciu va huyén Dinh Quan) va giam dan tai ha
ngudn (dap Tri An). O cac nghién ctru truge do, cac yéu t6 nhu: toc do gio, van téc dong
chay, luu lugng va toc do lang dong trAm tich ciing anh hudng dén nong do chat luong
nude [19, 20]. Nhin chung, néng do NOs” chi tép trung cao tai vi tri tiép nhan ngudn nudc
ctia ho chira tir song Pong Nai va song La Nga.

4. Két luin

Nghién ctru thyc hién udce tinh né)ng do NOs™ trong nudc mat tai hd Tri An béng cach
két hop viéc st dung dir liéu anh vién tham va dir liéu quan tric NOg, phan tich mo hinh
hoéi quy da bién va lya chon phuong trinh phu hop dé xay dung ban d6 phan Vung nong do
NOs ndi suy tai hd Tri An. Két qua cho thay, gitra dit liéu quan tric va dit liéu ndi suy nong
s0 NOs™ ¢6 hé s6 R? = 0,6 va chi s6 RMSE = 0,026, md hinh phan 4nh twong ddi ham luong
NOs" tai ho Tri An. Ham luong NOs™ ndi suy tap trung cao tai vi tri thuong ngudn noi tlep
nhan nguon nude ciia hd tir song Pong Nai va song La Nga, co chiéu hudng giam dan vé ha
ngudn noi dép Tri An). Tuy nhi€n, m6 hinh c6 hé so tuong quan R? chua cao do viéc str
dung anh vién tham Landsat 8 chi gan ngdy quan trac nén lam giam tinh do chinh xac cua
mo hinh. Trong nhiing nghién ciru tiép theo s& xem xét sir dung nhitng ngudn anh khac co
chu ky nho hon nhu Sentinel-2 hay Modis.

Dbong gop tac gia: Xay dung y tuong nghién ciu: L.T.D.H., T.N.T.A.; Lua chon phuong
phép nghién cou: T.N.T.A.; XUt ly so ligu: T.N.T.A.; Viét ban thao bai bdo: T.N.T.A.;
Chinh sura bai bao: L.T.D.H.

Loi cam on: Chiing t6i xin gui 10i cam on dén don vi Trung tdm Quan tric va K§ thuat
moi truong tinh Pong Nai da ho trg cung cap dit li€u quan trac vé thong so chat luong nudce
mat.

Loi cam doan: Tap thé tic gia cam doan bai bao nay 1a cong trinh nghién ctru cua tap thé
tac gia, chua dugc cong bd ¢ dau, khong dugc sao chép tir nhitng nghién ciu trude day;
khong ¢6 su tranh chap loi ich trong nhom tac gia.
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Abstract: Tri An Reservoir is one of the reservoirs that plays an essential role in water
supply and water regulation in the southern provinces of Vietnam. The reservoir is at risk
of surface water pollution due to activities such as people's daily routines, industrial parks,
and aquaculture. Monitoring and evaluating water quality at Tri An Reservoir is crucial to
determining pollution levels and implementing effective water quality control measures.
Remote sensing data can collect general information about the entire lake, creating
continuous analytical data and enabling more efficient monitoring of detailed changes in
surface water quality. In this study, we focused on three main aims, including (1) Analysis
of NOs™ concentration at Tri An Reservoir, Dong Nai province in the period 2021-2022;
(2) Suitable model selection to estimate NO3™ concentration through different parameters
and statistical indices from remote sensing data based on the linear regression model; (3)
Assessment of the water pollution level in the reservoir in the study area. The results
indicate that the predicted NOs™ concentration, with an R? coefficient of over 0.6, aligns
well with the observed data. The study highlights the potential of remote sensing data
sources in comprehensively assessing the spatial distribution of surface water quality in
rivers, streams, lakes, and ponds. It also aids in forecasting potential changes in water
quality concentrations in the future, thereby addressing the challenges associated with the
lack of data in water environment monitoring.

Keywords: Remote sensing; NO3™ concentration; Tri An reservoir; Regression model.
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Tém tat: Khu cong nghiép (KCN) Pha My 2 va Phi My 2 m¢ rong 1a mot trong s6 cac
KCN quan trong trong viéc phat trién kinh té - x4 hoi cta tinh Ba Ria - Viing Tau (BRVT).

Hién nay, cong tac quan Iy moi truong khong khi tai KCN van chua dat hiéu qua tét. Nghién
clru nay thyc hién nham tinh toan tai lugng khi thai va mé phong lan truyén 6 nhiém khong
khi tir 46 dé xuat cac giai phap nham nang cao hiéu quéa cong tac quan 1y chat lugng khong
khi tai KCN. Két qua nghién ctru cho thay: (i) LPG va CNG 1a 2 nhién liéu st dung chinh
trong KCN, nhung phat thai 6 nhiém chinh tir qua trinh dbt 1a do st dung céc loai nhién li¢u
khac nhu than d4, biomass, dau FO,..; (i) Két qua mo phong lan truyén 6 nhiém khong khi
bang mo hinh AERMOD (két hgp mé hinh khi twugng TAPM) cho thiy, nong d6 CO va NO;
trung binh 1 gid cao nhat va 8 gio hodc 24 gid cao nhat trong ca 2 mua (kho va mua) déu
dat QCVN 05:2013/BTNMT; ndng d6 SOz va TSP trung binh 1 gio cao nhat déu vuot
QCVN 05:2013/BTNMT, cao gép 1,6 lan va 3,6 1an ddi v6i SOz va 4,6 1an va 15,4 1an d6i
v6i TSP; (iii) Qua két qua mo phong va danh gia tac dong 6 nhiém khong khi dén khu vuc
xung quanh, nghién ctru da dé xuat mot s6 giai phap nham nang cao higu qua cong tac quan
ly va giam phat thai khi thai ra méi truong khong khi tai KCN Pha My 2 va Phi My 2 mé
rong.

Tir khéa: KCN Pha My 2 va Phit My 2 mé rong; AERMOD; Chat lwong khong khi.

1. M& dau

Hién nay, & Viét Nam c6 rat nhiéu nha mdy, co s san xuat trong cac khu cong nghiép
(KCN) dugc xay dung va di vao hoat dong. Sy ra doi cuia KCN Pha My 2 va Phu My 2 m¢
rong da gop phan khong nho vao sy phat trién kinh té - ha tang chung cta tinh Ba Ria - Viing
Tau (BRVT). Df)ng thoi, da giai quyét sb luong 16n nhu cau cong viéc cho ngudi lao dong.
Cac nganh nghé thu hit vao KCN nay tap trung chu yéu 1a cac nganh cong nghiép nang nhu:
co khi ché tao, cong nghiép luyén kim, san xuét vat liéu xay dung, san xuat phan bén, ... Day
1a cac nganh nghé san xuét co luong chit thai phat sinh 16n va c6 kha ning gy 6 nhiém moi
truong cao. Tuy nhién, cong tdc bao vé mdi truong (BVMT), déac biét 1a moi truong khong
khi tai mot s nha méy chua dugc quan tim dung muc. Cac thong tin vé cac ngudn phat thai
khi 6 nhiém tai KCN nay van chua duoc théng ké mot cach dﬁy du, tiém 4n rui ro tac dong 6
nhiém khong khi tir KCN dén khu vuc xung quanh. Chinh vi vay, viéc thuc hién nghién ctru
nay la rat can thiét. Cac nghién ciru vé 6 nhiém khong khi & KCN tap trung chu yéu vao quan
trac danh gia hién trang va moé phong chét luong khong khi, cu thé c6 mot s6 nghién ciru:
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Nghién ctru [1] d4 st dung mo hinh AERMOD dé mé phong phat tan chat 6 nhidm tir hoat
dong cong nghiép ¢ bang Odisha, An Do ; Tuong tu, c6 nghién ctru thyc hién & Théd Nhi Ky
va 0 Viét nam ciing sit dung mo hinh ARMOD [2, 3]; Nghién ctru [4] da phan tich mtc do
phoi nhidm cua nguoi dan véi cac chit 6 nhiém khong khi tir 3 KCN ¢ mién Nam nuée Y,
nghién ctru st dyng mé hinh MOLOCH dé mé phong céc truong gi6 cho khu vic nghién
ctru; Nghién ctru [5] d4 tién hanh quan tric nham danh gia anh huong cta hoat dong cong
nghiép dén 6 nhiém khoéng khi tai khu vuc Al-Fatha, Al-Alam va Baiji ¢ Irdc; Nghién ciru
[6] 4p dung m6 hinh Gaussian puff dwgc dé mo phong su phan tan ctia 6 nhiém khong khi tai
KCN hoa chét & Thugng Hai, Trung Quéc; Nghién ctru [7] thuc hién quan tric cac thong sb
khi trong va khong khi theo mua dé danh gia 6 nhiém khong khi tir hoat dong KCN & phia
Nam cua Pai Loan dén khu vuc xung quanh; Nghién ctru [8] d4 danh gia dién bién chét luong
mai trudng tai khu vuce nghién ctru tir d6 dua ra cac bién phap quéan 1y chat luong méi truong
tai KCN Giao Long [7].

Nghién ctru kiém ké khi thai d6i véi ngudn cong nghiép 13 cong doan khong thé thiéu
trong cong tac quan ly chat luong khong khi ¢ cac KCN. C6 3 phuong phap chinh thuong
dugc str dung dé tinh toan phat thai ngudn cong nghié€p la: Phuong phap quan trac, phuong
phap cén bang vat chat va phuong phap st dung h¢ s6 phat thai. Nhin chung, phuong phap
quan tric khi thai tai ngudn duogc coi 1a phuong phép tot nhat dé phan anh dugc thuc té thai
lwong khi thai tuy nhién chi phi thyc hién lai qua cao va ton kém nhiéu nhan lyc. Véi phuong
phap cén bang vat chat thi thuong khong mang tinh chinh xéac cao. Phuong phap sir dung hé
sO phat thai dé tinh todn phat thai trong cac KCN nhin chung 1 phi hop trong diéu kién hién
nay.

M0 hinh chat lugng khong khi 1a mot trong nhitng cong cu duoc str dung kha phd bién
hién nay trong cong tac quan 1y chét lugng khong khi. Cong cu nay khong nhing cho phép
mo phong hién trang lan truyén 6 nhiém khong khi ma con c6 thé du bao theo cac kich ban
phat thai khac nhau ciia cac ngudn thai. C6 nhiéu hé mo hinh cé thé sir dung dé moé phong
CLKK ¢ cac qui md khac nhau, trong d6 pho bién c6 thé ké dén: Hé mé hinh WRF/MMS5-
CMAQ [9-11], h¢ m6 hinh FVM-TAPOM [12-14], h¢ m6 hinh WRF-Chem, WRF-CAMX
[15-18], h¢ md hinh TAPM-AERMOD [19-22]. Ngoai ra, h¢ m6 hinh nay con dugc sir dung
dé mo phong chat lugng khong khi trong mét s6 nghién ctru khac nhu ¢ KCN Tam Thang,
tinh Dak Nong [23], cang Go Dau, Pong Nai [24], hé thong cang & TP.HCM [25],.... Tir cac
nghién ctu & trén, cho théy mdi loai mo hinh ¢6 nhitng wu, nhugc diém riéng. Dé phuc vu
cho nghién ctru ndy, nhom tac gia lwa chon mé hinh khi tugng TAPM két hop voi mé hinh
lan truyén chét lugng khong khi AERMOD vi hé mé hinh TAPM-AERMOD d& dang tiép
can, phtt hop véi mo phong cho cac ngudn khi thai cong nghiép va cho két qua mo phong
chinh xac cao va khi thyc hién mé phong hé moé hinh khong can phai st dung bd nhé luu trix
nhiéu.

Muc tiéu ctia nghién ctru ndy nham danh gid mirc d6 tac dong tir cac hoat dong cia KCN
Phi My 2 va Phil My 2 mo rong dén chat lugng méi truong khong khi xung quanh KCN, tir
d6 dé xuat giai php giam thiéu 6 nhiém.

TiNH / ;:;g.:' ;%NR?’:JGMvsz PHU ,{Yz ‘ \,\ \/ 5&
BA RIA - VONG TA E- > "

1.981 km?

Hinh 1. Ban d vj tri va mat bang KCN Phi My 2 va KCN Phil My 2 mé rong.
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Dbi twong va pham vi nghién ctiru: Pham vi nghién ctru 1a KCN Phi My 2 va KCN Ph
M§ 2 mé rong, phia Nam giap KCN Cai Mép, phia Bic giap KCN Phu My 3, phia Dong giap
Qudc 16 51 va phia Tay giap KCN Phu My 1 (Hinh 1). Nghién ctru thuc hién trong nim 2022
cho cac nguon phat thai & nhidm khong khi tai cac nha may trong KCN véi cac chat 6 nhiém
chinh gom TSP, PM1o, SO2, NO2 va CO.

Hié¢n trang cong tac quan Iy moi truong khong khi: Trong nam 2022, KCN Phu My 2 va
Phi My 2 mé rong da c6 14 nha may dAu tu va chinh thirc di vao hoat dong dn dinh. Do tap
trung nhiéu nganh nghé khac nhau, chu yéu 1a cac nganh cong nghi€p nang nén cong tac quan
Iy moi truong khong khi hién nay tai KCN van con gap nhiéu kho khin. Nhin chung, cac h¢
thng xir Iy khi thai (HTXLKT) tai cac nha may trong KCN déu duoc lap dat day du theo
dung hd so méi trudng duge cip phép. Cac cong nghé xir Iy khi thai tai cac nha may dap Gng
duoc tiéu chuan xir 1y bui va SOo,... trong khi thai néu dugc van hanh ding quy dinh. Tuy
nhién, do d6i ngii van hanh HTXLKT tai cic nha may van chua c6 chuyén mon va kinh
nghiém; viéc bao tri, bdo dudng dinh ky cac HTXLKT van chua duge thuc hién dz‘iy du...
diéu d6 co thé duoc xem 1a mot trong cac nguyén nhan din dén cong tic BVMT khéng khi
tai cac nha may trong KCN chua dat hiéu quéa cao. Ngoai ra, dua trén cac két qua béo céo
dinh ky thi chat luong khi thai caa cac doanh nghiép trong nam 2022 déu dat QCVN
19:2009/BTNMT. Tuy nhién, sé liéu quan tric dinh ky nay chwa phan anh dugc thyc trang,
day ciing 1a tinh trang pho bién hién nay trong cong tac quan 1y méi truong tai cac doanh
nghiép. Do d6, dé danh gia thyc té cac qua trinh van hanh cac HTXLKT tai cAc nha may cén
phai c6 khao sét thyc té tai tirng doanh nghiép. Ngoai ra, tir két qua quan tric chat luong
khong khi xung quanh tai KCN Pha M 2 va Pha My 2 mé rong thi cac thong sb quan tric
(TSP, PM1o, SOz, NO2, CO) déu dat QCVN 05:2013/BTNMT (QCVN 05).

2. Dir liéu va phwong phap nghién ctru

21 Thut hdp div li_éu Thu thap thoni tin ¢0 Lién quan
Danh gia hien trang MTKK va cong tac
quan Ij CLKK cua KCN

Phuong phép nay ké thira két qua
nghién ctru tr nhitng nghién ctu trudc
va céc s6 liéu thu thap cac van ban, bao
cdo tur cac S&, Ban, Nganh, Cong ty : l
IDICO 1am nguén dif lidu déu vao cho | Dievtra khao sét, thu thip di ligu céc
nghién ctru [26]. Phuong phép thu thap ngudn thai khi thai cua KCN

dir li¢u dugc st dung dé tong hop tat ca } :
cac dir liéu thr cap nham phuc vu cho Tinh todn phat thai khi thai Khi twong toan cau
cac qua trinh phan tich thuc trang vé l
moi truong, cong tdc quan ly modi — —— '
truong tai KCN Phi M§ 2 va Phu My 2 Mo phong lan truyén o nhiém | | Mé phong khi twong
o réng khéng khi (AERMOD) ‘ (TAPM)

: ' V.. I
2.2. Diéu tra, khdo sdt thuc dia Hiéu chinh/kiém dinh

Phuong phép diéu tra, khio sat mo hinh
thuc dia nham giap tim hi€u dugc tinh —
hinh thuc té, dé biét dugc nhitng bt cap | Db 2ié anh huong & nhiém khong khi o o e o
kho khan trong cong tic quan Iy moi | “2RCNPRMI2ZTPRIMIMR | J Gipe e o

. R i ) 7 . &én méi trz anh o nhiem

truong khong khi & KCN Phu My 2 va o Tmome T A

Phi My 2 m¢ rong. Ngoai ra, gitp thu Hinh 2. So d6 nghién ciu.

thap dugc nhirng thong tin, s6 li¢u chinh

xac hon ¢ doanh nghiép trong KCN. Vi¢c thu thap dir liéu vé phat thai khi thai tai KCN duogc
thu thap thanh 2 dang phat thai tir qua trinh san xuat va tir cac dng khoi ciia cac 10 dot.
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2.3. Tinh thai lwong phat thai

Phuong phap tinh toan tai luong phat thai 1a phuong phap dya trén hé s6 phat thai. Tai
luong phat thai cua timg doanh nghiép bao gdm 02 ngudn: ngudn diém (tir sir dung nhién
lidu dét) va nguon dién (tir qua trinh san xuét).

Phat thai tir 6t nhién liéu: Ei= ARi x EFi x (1-ER/100) Q)

Trong d6, Ei 13 tai lvong phat thai cta nhién liéu i (kg/nam); EF;i 1a hé sé phat thai cta
nhién li€u i dugc st dung (kg/tén); AR; 1a lugng nhién li¢u i dugc su dung (tin/nam); ER la
hiéu suat ctia hé théng xur 1y 6 nhiém khong khi (%).

Phat thai tir qué trinh san xuat: Ei = ARj x EF; (2)

Trong d6 Ei Ia tai luong phat thai cua nganh cong nghiép i (kg/nam); EFi la hé s6 phat
thai nganh cong nghiép i (kg/tdn); va AR; 1a san luong san xuat cia nganh cong nghiép i
(tAn/nim).

Céc hé s6 phat thai dugc str dung ciia AP42 va EMAP/EEA.

2.4. Thiét Igp md hinh

- M6 hinh TAPM (The Air Pollution Model): TAPM 1a mét mé hinh thudc T6 chirc
Nghién ctru Cong nghiép va Khoa hoc ctia Uc (CSIRO). M6 hinh nay dugce dung nhu mot
cong cu hd trg khi twong cho cac mo hinh lan truyén chat 6 nhiém khong khi, dic biét 1a file
khi tuong dau vao cho md hinh AERMOD. Dit liéu dau véo cia mo6 hinh TAPM la cac dix
lidu quan trac khi twong toan cau cho cac khu vuc khac nhau trén thé gidi, bao gom: dir liéu
ludi cao do dia hinh toan cau, dit liéu tham thuc vat, cac loai dit, nhiét do bé mat nude bién,
khi tuong qui mé toan cau, thong tin vé khu vuc can mo phong (nhu toa do, vi tri, dia hinh,
nhi¢t d6 trung binh cac ndm, dién tich mat dét va nudc, loai dat, phﬁn tram thyc vat...). M6
hinh nay dugc sir dung ¢ nhiéu noi nhu Melbourne (Uc), Cabauw Tower (Ha Lan), va ca ¢
Viét Nam [27, 28]. M6 hinh TAPM mé phong chi tiét hoa khi tuong bang cac 6 ludi 1ong
vao nhau. Trong nghién ctru ndy, sé mién mé phong dugc chon 1a 3 theo kich thude tir 16n
dén bé. Kich thuéc mién tinh ngoai cting 1a 40x40 6 ludi, kich thudc mdi 6 ludi 1a 20km x
20km; Mién tinh thir hai 1a 40%40 6 ludi, kich thuge mdi 6 ludi 1a 10km x 10km; Mién tinh
cudi cung 1a 40x40 6 ludi, kich thude mdi 6 ludi 1a 5km x Skm, bao trum khu vuc nghién
cuu.

- M6 hinh AERMOD: dung dé m6 phong lan truyén 6 nhiém khong khi trong nghién
ctru ndy. M6 hinh AERMOD 1a chir viét tit cua cum tir (The AMS/EPA Regulatory Model),
dugc dic biét thiét ké dé hd trg cho chwong trinh quan 1y ciia US-EPA. M6 hinh gom 3 thanh
phan: M6 dun phat thai AERMIC, md dun dia hinh AERMAP va mo dun khi tuong
AERMET. Dir liéu dau vao cia md hinh AERMOD bao gdm: Dit liéu vé& ngudn thai (bao
gOm toa d6 nguon thai, tai lugng phat thai (g/s), nhiét d6 dong khi (d6 K), duong kinh trong
6ng khoéi (m), luu lwong dong khi (m®/s); Dit liéu khi tugng (mé hinh TAPM cung cép file
dir liéu khi twong bé mat “Surface data” va khi tugng cao khong “Upper data” cho mé hinh
AERMOD) va dit liéu dia hinh (duoc xir Iy bing mé dun AERMAP) [27, 28].

Hiéu chinh va kiém dinh mé hinh:

Céc cong thirc théng ké duoc st dung dé danh gia mirc do chinh xac ctia mé hinh véi Py
1a gia tri mo phong va O 1a gi tri quan trac

Sai s6 md phong %: S = 100x(P; — O;)/O; (3)

Heé s6 R dé danh gia su twong quan giita gia tri mo phong va quan tric.

> (P-Pi)(0 o.)

JP P Zo o.

Kiém dinh m6 hinh TAMP: Six dung s6 liéu quan trac twong cua Tram quan tric khong
khi tu dong (Tram QTTD Khu xtt ly chat thai tap trung Toc Tién); Thdng so nhiét d6 duoc

(4)
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thuc hién kiém dinh véi két qua quan tric cho mua kho (1 tuan cua thang 3) va mua mua (1

tuan cua thang 10) trong nam 2022 (Hinh 2).

Kiém dinh md hinh AERMOD: Sir dung s li¢u quan tric chat lugng khong khi dinh ky
tai KCN Phu My 2 va Phi My ma rong, cac théng so6 duoc sir dung dé kiém dinh gom CO,

NO2, SO, TSP thuc hién vao nam 2022.

Hinh 2. (a) Ban dd xac dinh khu vuc mé phong; (b) Két qua kiém dinh thong sé nhiét do.

3. Két qua va théo ludn

3.1. Két qua tinh todn phat thdi khi thdi

R2=0.7797

20

25

30
Quan trac

35

(b) 40

Sau khi thuc hién tinh to?n phat thai khi thai (dua trén sé liéu diéu tra, thu thap duoc),
céac két qua duoc tong hgp thé hién trong cac bang 1 va bang 2.

Bang 1. Tai luong khi thai ngudn diém tai cac doanh nghiép.

Tai lwgng khi thai (tAin/nim)

TT Tén doanh nghiép
NO:2 Cco SO2 TSP PMao
1 Cong ty TNHH Kinh N6i Siéu Trang Phi My 127,54 55,89 0,4 1,28 1,28
2  Coéngty CP Thép Posco Yamato Vina 170,95 54,66 159,81 1,16 1,17
3 Coéng ty TNHH Posco Viét Nam 3,89 42,56 0,44 0,45 2,04
4 Cong ty CP dién lanh Hoa Phat 0,0079 0,033 0,014 0,0013  0,0021
5 Cong ty TNHH thép Tung Ho Viét Nam 16,29 6,13 17,84 0,0041 0,0071
Bang 2. Tai luong khi thai tir qu trinh san xuét tai cac doanh nghiép.
Tai lwong 6 nhiém (tin/nim)
TT Tén doanh nghiép
CcO SO NMVOC TSP PMao
1 Céngty TNHH Kinh Nbi Siéu Tring Phi My - - - 110,88 99,79
2 Congty TNHH MTV Gas Industry 630,00 219,00 - - 69,00
3  Cobngty CP Thép Posco Yamato Vina - - 179,75 359,49 215,69
4 Coéng ty TNHH Posco Viét Nam - - 180,00 360,00 216,00
5 Cong ty CP Dién Lanh Hoa Phat - - 1,62 3,23 1,94
6 Cong ty TNHH Thép Tung Ho Viét Nam - - 77,60 155,19 93,11
7  Cbngty TNHH VSSC Steel Center - - 0,02 0,03 0,02
8  Congty C6 Phan san xuat Container Hoa Phat - - 37,50 75,00 45,00
9 Cong ty TNHH Ong Thép Han Xoén Nippon ) ) 9.00 18.00 1080

Steel Viét Nam
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Tai lrgng 6 nhiém (tdn/nim)

TT Tén doanh nghiép

CO SO2 NMVOC TSP PMio
10  Congty CP Qudc Té Pai Duong Oss - - 7,50 15,00 9,00
11 Coéngty TNHH Thép Povina - - 5,40 10,80 6,48
12 Cong ty CP Steel Builder - - 3,75 7,50 4,50
13 Cong ty TNHH gia cong thép SMC Phu M§ - - 22,50 45,00 27,00
14 Cong ty TNHH Behn Meyer Agricare Viét Nam - - - 17,37 13,89

Hién nay, trong KCN Phi My 2 va Phi My 2 m¢ rong, LPG va CNG la nhién liéu dugc
sir dung nhiéu nhit trong cac nha may. Bén canh do, cac nha may con c6 str dung mot 5O
nhién liéu khac nhu dau FO, than d4, biomass,. ..

Bang 3. Tai lugng khi thai phat sinh tir cac loai nhién liéu sir dung.

Lugng nhién Tai lwong khi thai (tin/nim)
TT  Nhién liéu liéu sir dung

(tén/nﬁm) NO: CO SO2 TSP PMaio
1 CNG 57.420.222,90 196,75 86,22 0,62 1,97 1,97
2 Thanda 21.529,77 131,88 5,49 517,43 7,19 4,86
3  Biomass 16.792,80 21,22 23,58 2,83 45,06 40,60
4 FO 54.936,00 0,13 0,03 0,81 0,01 0,01
5 LPG 5.306.968,80 10,78 4,72 0,03 0,11 0,11

Theo théng ké danh gi4 tai luong 6 nhiém cua cac loai nhién liéu thi than da 1a nguén
gdy phat thai 6 nhiém chinh trong KCN, ti 18 99% cho tai lwong SOz, 37% cho NO2, 13%
cho TSP, 10% cho PM1o va 4% cho CO. Sau d6 dén biomass véi ti 1& 86% cho tai luong
PMo, 83% cho TSP, 20% cho CO, 6% cho NO2 va 1% cho SO». Béi vi CNG thi ti 18 72%
cho tai luong CO, 54% cho NO2, 4% cho TSP va PM1o. Con dau FO va LPG chiém ti 1¢
khong dang ké trong viéc phat thai chat 6 nhiém trong KCN nay.

3.2. Két qud mé phéng khi twong va chat lwong khong khi

3.2.1. M6 phong khi twong bang mo hinh TAPM

Dé kiém dinh mo hinh khi twong TAPM, hai thong s6 quan trong 1a nhiét do bé mit va
toc d6 gio dugc chon dé kiém dinh. Két qua kiém dinh cho thdy duoc cac gia tri nhiét d6 va
toc d6 gi6 m6 phong qua mé hinh khi twong TAPM gan voi gia tri quan tric thyuc té véi hé
s6 R? 1an luot 14 0,78 (Hinh 3). Tur két qua kiém dinh mé hinh khi twong TAPM mé phong
cho khu vyc TX. Phit My cho thay két qua mo phong co thé sir dung lam dit liéu ddu vao cho
mo hinh AERMOD. Cac két qua mo phong khi twong vao mua kho va miia mua trong nim
2022 cho thay: vao mua kho hudng gio chi dao 1a Pong Nam, véi toe do gié dao dong trong
khoang 0,5-6,0 m/s va nhiét d6 dao dong trong khoang 24-35°C; vao mua mua hudng gid
chu dao hudéng Tay Bic, véi tde do gi6 dao dong trong khoang 0,4-5,4 m/s va nhiét d6 dao
dong trong khoang 26-34°C.

3.2.2. M6 phong chét lugng khong khi bang mé hinh AERMOD

Két qua md phong chat luong khong khi tir mé hinh AERMOD dugc hiéu chinh va kiém
dinh v6i s6 lidu quan tric dinh ky cia KCN Phit My 2 va Pht My md rong tai 2 vi tri: Al
(Trong KCN Phi M¥ 2 mé rong, toa do X = 723553.37, Y = 1166533.41) va A2 (Bén ngoai
KCN Phu My 2, toa do X = 723270.38, Y = 1170064.78). Vi céc thong s quan tric 1a CO,
NOz, SOz, TSP va PM1o. Két qua tinh toan sai s6 mé phong gitra gia tri mo6 phong va gia tri
quan tric chét lugng khong khi dao dong tir -11% dén 14%. Sai s6 nay nam trong khoang
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cho phép £15%, vi viy, m6 hinh AERMOD c6 khd ndng m6 phong lan truyén 6 nhidém cho
nghién ctru nay. Cac két qua mo phong chat lugng khong khi trong mua khé va mua nam
2022 duoc thé hién trén hinh 3, 4.

1360000
1

wor
1206 gt o (2429890, 11670%4.08)

v T y T T T 5 2 T T T T v T 5
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Hinh 4. Két qua mod phong ndng do trung binh 1 gio cao nhat SO, mua kho va miia mua.

- NO2: Trong mula khd nim 2022, ndng do NO2 trung binh 1 gio cao nhat 1a 27,5 pg/m®
(Hinh 3) va nong d¢ trung binh 24 gid cao nhat 1a 4,53 pg/m® déu thdp hon QCVN 05 (lan
luot 12 200 pg/m® va 100 pg/m®). Tuong tu, trong miia mua nim 2022, ndng do NO2 trung
binh 1 gid cao nhét 1 22,07 pg/m® (Hinh 3) va nong d6 trung binh 24 gid cao nhét 1a 3,54
pg/m® déu thap hon QCVN 05. Khu vuc ghi nhan néng d6 trung binh 1 gid cao nhit va 24
gior cao nhat déu nam trong khu vuyc ciia KCN.

- SO;: Trong mua khé ndm 2022, ndng d6 SO trung binh 1 gior cao nhat ca 1a 553 pg/m®
(Hinh 5), vuot gap 1,6 1an so vdi QCVN 05, va ndng do trung binh 24 gid cao nhat 1a 23,1
pg/m?® thap hon QCVN 05. Piéu nay cho thiy, & mot vai thoi diém, chat lugng khong khi
xung quanh trong KCN bi 6 nhiém bai SO2 do qua trinh d6t chay nhién liéu ¢6 chtra S (than
da, dau FO,...). Khu vuc ghi nhan ndng d6 trung binh 1 gir cao nhat va 24 gio cao nhat déu
nam trong khu vuc ciia KCN. O céac khu vuc 1an can (trong vong ban kinh tir 1-3 km so véi
trung tdm cia KCN ndng do trung binh 1 gid cua SO, dao dong trong khoang 200-300 pg/m?®
dat QCVN 05. Tuong ty, trong miia mua nim 2022, ndng d6 SOz trung binh 1 gid cao nhat
ctia 1a 1.246 pg/m® (Hinh 4), vuot gép 3,6 1an so voi QCVN 05, va ndng do trung binh 24 gioy
cao nhat 12 51,9 pg/m® thap hon QCVN 05. O cac khu vuc 14n cén (trong vong ban kinh tir
1-3 km so voi trung tim ctia KCN) ndéng dd trung binh 1 gior ciia SO2 dao dong trong khoang
500-1000 pg/m? vuot QCVN 05, gap 1,5-3,0 lan.
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Hinh 5. Két qua m6 phong nong do trung binh 1 gid cao nhét cia CO muia kho va mia mua

- CO: Trong muia khd nam 2022, nong d6 CO trung binh 1 gio cao nhat 13 1.592 pg/m®
(Hinh 5) va nong d6 trung binh 8 gid cao nhét 1a 199 pug/m® déu thdp hon QCVN 05. Tuong
tur, trong muia mwa nam 2022 ndng do CO trung binh 1 gid cao nhat cta 1a 3.584 pg/m® (Hinh
5) va nong do trung binh 8 gid cao nhat 1a 448 pg/m® déu dat QCVN 05. Khu vuc ghi nhan
nong do trung binh 1 gid cao nhat va 24 gid cao nhat déu nam trong khu vuc ctia KCN.

I

(! I N

................................................................

715008

Hinh 6. Két qua md phong ndng d¢ trung binh 1 gio cao nhat TSP mua kho va mua mua.

- TSP: Trong mua khd nim 2022, ndng d6 TSP trung binh 1 gid cao nhat 14 1.384 pg/m®
(Hlnh 6), vuot gép 4,6 1an so véi QCVN 05 (300 pg/m®), va ndng do trung binh 24 gio cao
nhat 13 194 pg/m® thap hon QCVN 05 (200 ug/m3) Khu vyc ghi nhan nong do trung binh 1
gir cao nhit va 24 gid cao nhat ciia TSP déu nam trong khu vuc ciia KCN. O cac khu vuc
lan cén (trong vong ban kinh tir 1-2 km so v&i trung tim ciia KCN ndng d6 trung binh 1 gid
ctia TSP dao dong trong khoang 500-1.000 pg/m® vuot QCVN 05 tir 1,7 dén 3.3 lan. Trong
mua mua nim 2022, ndng do TSP trung binh 1 gid cao nhit cua 1a 4.607 pg/m® (Hinh 6),
vuot gip 15,4 1an so voi QCVN 05, va ndng d6 trung binh 24 gid cao nhét 1a 612 pg/m® vuot
gap 3,1 1an so véi QCVN 05. Khu vyuc ghi nhin ndng d6 trung binh 1 gio cao nhét va 24 gio
cao nhét ciia TSP déu nam trong khu vuc ciia KCN. O cac khu vuc l4n can (trong vong ban
kinh tir 1-2 km so véi trung tdm ciia KCN ndng do trung binh 1 gio ctia TSP dao dong trong
khoang 3,0-4,0 ug/m? vuot QCVN 05 tir 1,7 dén 3,3 lan.
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Hinh 7. Két qua mé phong ndng d¢ trung binh 24 gid cao nhat PM;o miia khd va miia mura.

- PMio: Trong mua khd nam 2022, néng dd PMo trung binh 24 gi cao nhat 1a 117
ng/ms, dat QCVN 05. Nhung két qua mé phong vao mua mua cho thiy ndng d6 PMio trung
binh 24 gid cao nhét 1a 367 pg/m®, vuot gap 2,4 1an so véi QCVN 05 (150 pg/m°®). Khu vuc
ghi nhan ndng d6 PMio cao 12 ndm trong KCN, xung quanh cac nha may thép (Hinh 7). Diéu
nay cho thiy, ngoai cac nguf)n phat thai gay 6 nhiém do d6t nhién liéu phuc vu cho qua trinh
san xuét thi phat thai tir ngudn dién ciing gop phan gay 0 nhiém cuc bo trong khu vue KCN.

Ghi chd: Cac két qua md phong da c6 tinh toan nong do nén cua cac chat o nhlem tai
khu vyue nghién ctru (sir dung s0 liéu quan trac chat lugng khong khi tai tram quan tric Tram
quan trac khong khi ty dong Khu xir 1y chit thai tap trung Téc Tién, TX. Phu My, tinh
BRVT).

Bang 4. So sanh két qua md phong véi mot sb nghién ciru khac.

Nghién ctru SOz (ug/md) NO2 (ug/m?3) CO (ug/md) TSP (ug/m?®)
Nghién ctru nay 553 (mua kho)/ 27,5 (mua khd)/ 1.592 (mua khd)/ 1.384 (mua khd)/
1.246 (mua mua) 22,1 (mua mua) 3.584 (mua mua) 4.607 (mua mua)
Nghién ctru tai 5.478 4.069 40.694 581
KCN Tan Tao

(TP.HCM) [21]

Nghién ctru tai 236 177 6.000 260,3
KCN Ph Tai
(Binh Dinh) [31]

Khi so sanh két qua mo phong trong nghién ctru nay véi mot s6 nghién ciru tuong tu cho
thay nong do cac chat 6 nhiém moé phdng dugc co su khac biét dang ke, nguyén nhan chinh
c6 thé tir cac loai nhién li€u st dung va loai hinh cong nghiép hoat dong trong cac KCN.

3.3. Pé xudt cdc bién phdp gidm thiéu 6 nhiém khong khi

Két hop véi két qua md phong va khao sat thyc té tai cac doanh nghiép trong KCN cho
thy hién nay cong tac quan 1y moi truong khong khi tai KCN co ban da duoc thuc hién theo
dung qui dinh, tuy nhién van con gap mot s6 kho khan trong cong tac kiém tra va xir ly céc
truong hop vi pham vé cac van dé BVMT tai cac doanh nghiép, dé khic phuc nhiing kho
khan d6 can phai c6 nhiing giai phap nhu sau:
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3.3.1. Giai phap vé co ché, chinh sach

Chép hanh phap luat trong BVMT la mét trong nhitng van dé quan trong trong tién trinh
cai thién chit luong méi truong. DSi véi KCN, chit ha tang ciing nhu cac nha dau tu can hiéu
rd va chap hanh nghiém chinh cac hoat dong BVMT; Can xem xét ra soat quy dinh phap luat
dé y quyén toan bg cng tac quan Iy moi truong KCN cho Ban quan 1y (BQL) cac KCN dé
quan ly truc tlep nham tao sy cha dong va théng nhit trong cong tac quan ly; Tang cudng to
chirc phd bién cac van ban phép luat vé mdi trudng dé doanh nghiép nim va thyc hién tét,
nang cao trach nhiém cua Doanh nghi¢p vé BVMT trong qua trinh hoat dong san Xuat; Cac
S¢, Ban nganh can phai tuyét d6i tuan thu yéu cau trong qua trinh tham dinh lya chon dy an
dau tu, thim dinh méi truong dam bao lva chon cong nghé tién tién, hién dai, giam thiéu téi
da anh hudng dén mai truong, khong tiép nhan dy an c6 cong nghé lac hau, ¢é kha ning gay
6 nhiém moi trudng cao; Chinh sach wu tién dau tu va wu dii cho cac doanh nghiép ¢ quy
trinh san xuat hién dai va wu dai cac chinh sach vé méi truong dé cac doanh nghiép cd thé
tiép can duogc vai cac cong nghé xiur 1y moi trudng hién dai; Phét trién mo hinh KCN sinh
thai, KCN kiéu mau dé gop phan thuc hién chién luoc tang truong xanh cia Viét Nam; Van
dong cac doanh nghiép day manh &p dung cac bién phap san xuat sach hon, str dung nhién
liéu sach, cai tién cong nghé nham giam thiéu cac chat gay 6 nhiém khdng khi.

3.3.2. Giai phép vé cong tac quan ly

Viéc quan ly va BVMT tai cac nha may trong KCN la mét trong nhiing nhi¢m vy cua
cong tac quan 1y méi truong tai KCN. Vi vay, BQL cac KCN can thuong xuyén té chac khoa
tap huan nang cao nang lyc quan ly, bao vé moi truong ¢ cac nha may cho cac can bo quan
ly nham gitp ho hiéu duoc tim quan trong cia méi truong tir d6 dua ra duoc ké hoach quan
ly phit hop; Tang cudng cong tac thanh tra, kiém tra ddi Vi cac co so dang hoat dong. Thanh
lap t6 giam sat riéng ddi véi nhitng du an c6 kha nang phat thai I6n nhu cac nha may thép dé
t6 chuc Kiém tra, giam sat thuong xuyén va chii dong phong ngira 6 nhiém trong quaé trinh
hoat dong ciia cac doanh nghiép; Ung dung cac cong nghé thong tin, cong ngh¢ 4.0 trong
cong tac quan Iy moi truong, xay dung hé théng mang két néi thong tin gitra cac don vi ban
nganh; Tang cuong chat lwong va nang cao ning lyc cia can bo chuyén trach vé méi truong
tai KCN, huéng dan cac doanh nghiép trong KCN thyc hién dung cac quy dinh BVMT, phat
hién va kip thoi tng pho, khic phuc khi xay ra su ¢ méi truong; Thiét 1ap hé thong théng
tin, co s dir liéu vé chat lugng moi truong khong khi trong KCN nhim phuc vu tét viéc
nghién curu, theo doi, danh gid, du bao vé tinh hinh chét lugng khong khi trong KCN, tir do
dua ra cac bién phap thich hop kiém soat ngudn thai va nang cao chat luong khong khi.

3.3.3. Giai phap vé cong nghé

Hién tai cac nha may tai KCN Phu My 2 va Phu My 2 mé rong da thuc hién nhitng bién
phéap kiém soat & nhiém khong khi nhu xay dung HTXLKT trudc khi xa ra méi truong, nhya
hoa va v¢ sinh duong ndi bo han ché bui ban, trong cay xanh trong khudn vién KCN...Tuy
nhién, v&i sw mo rong quy md hoat dong cong nghiép va chiéu huéng gia tang ndng do chat
6 nhiém, van nén thyc hién mot sé bién phap sau dé dam bao chat lugng méi truong khong
khi: P6i méi cong nghé, st dung chu trinh khép kin, thay thé cc loai may moéc, diy chuyén
cong nghé lac hau, giy nhiéu 6 nhiém bang cac day chuyén cong nghé hién dai, it 6 nhiém
hon; Khuyén khich ding ngudn nhién liéu sach c6 it chit 6 nhiém, thay nhién liéu cii bang
nhién liéu méi... dé giam phat thai 6 nhiém khong khi tai cac nha may; Cai tién qua trinh dbt
nhién liéu dé giam thiéu khi thai doc hai. Bat budc cac doanh nghiép phai thue hién dung
theo cac quy trinh van hanh HTXLKT, st dung dung va khong dugc cat giam cac hoa chat
hap thu trong qua trinh xir Iy nham tiét kiém chi phi van hanh cho cac cong trinh xir ly, day
12 mot trong nhitng nguyén nhan gay nén cac tinh trang 6 nhiém mai truong. Qua két qua mo
phong nhén thay TSP phat sinh tai KCN vuot so véi QCVN 05, luong bui ndy phat sinh chu
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yéu tir qua trinh san xuét cia cac nha mdy luyén thép. Ngoai bui phat sinh tir cac 10 luyén qua
hé thong xir Iy khi thai va thai qua cac dng khoi thi 1 phan buyi 16n tir ngudn dién nhu qua
trinh boc da, sang phé liéu dé loai bo tap chit. Do d6, dé han ché luong bui phat sinh, cac
nha may thép can han ché viéc bc d& phé lidu va sang phé liéu lic gié manh, dong thoi thue
hién trong kho kin tranh anh huong cua gi6 lam phat tan bui vao moi truong khong khi.

4. Két ludn

Nghién ctru da danh gié dugc hién trang cong tac quan ly moéi truong khong khi tai KCN
Phtt My 2 va Pha My 2 mé rong: Thong qua nghién ctru, tir viée khao sat thuc té & cac doanh
nghiép trong KCN Pht My 2 va Phit My 2 mé rong cho thiy hién nay cong tac quan 1y moi
truong khong khi tai KCN co ban da dugc thuc hién theo ding qui dinh, tuy nhién cong tac
van hanh va bao tri/bao dudng cac cong trinh xir Iy khi thai van chua dugc dam bao hiéu qua
cling nhu cong ngh¢ xu 1y khi thai chua dap tng xtr 1y hi¢u qua khi thai trong qua trinh su
dung nhién liéu.. Két qua tinh toan tai lugng 6 nhiém tir viéc str dung nhién liéu cho thay than
da 1a ngudn gay phat thai 6 nhidm chinh trong KCN (ti 18 99% cho tai lugng SOz, 37% cho
NO2, 13% cho TSP, 10% cho PM10 va 4% cho CO) méac du lugng nhién liéu stir dung chinh
trong KCN 12 CNG va LPG. Véi két qua mé phong chat lwong khong khi cho thdy, ndng do
NO; trung binh 1 gid cao nhat va 24 gid cao nhét; ndng d6 CO trung binh 1 gio cao nhat va
8 gio cao nhat trong ca 2 mua (kho va mua) déu dat QCVN 05; Két qua mo phong nong do
SO, trung binh 1 gio cao nhat lan luot 1a 553 j,tg/rn3 (mua kho) va 1.246 pg/m® (mua mua)
déu vuot gap 1,6 1an va 3,6 1an so voi QCVN 05. DBdi voi thong sé TSP, nong do trung binh
1 gid cao nhat, déu vuot 4,6 1an (mua kho) va 15,4 lan (mua mua) so véi QCVN 05. Tir két
qua md phong, nghién ctiru da dé xuat mot sd giai phap thich hop dé nang cao hi¢u qua cong
tac quan 1y chat luong khong khi tai KCN Phtt My 2 va Pha My 2 mé rong.

Bén canh d6, nghién ctru nay chi thyc hién tinh toan phat thai va mé phong chat lwong
khong khi tai KCN Phit My 2 va Phi My 2 mé rong ma chua tinh dén cac kha ning lan
truyén, anh hudng cua 6 nhiém khong khi tir cic KCN 1an can trong khu vue, cling nhu tac
dong tir hoat dong giao thong trong nd1 b KCN. Ngoai ra, nghién ctru chi dung lai & nhiing
chit 6 nhiém khong khi thong thuong nhu SOz, NOx, CO, TSP va PMio va chua danh gia
duogc cac khi khac nhur PM2s hodc VOC. Néu diéu kién cho phép, c6 thé mé rong nghién ctru
theo cac huéng trén nhim hoan thién ciing nhu c¢6 cac két qua danh gia dugc chinh xac va
toan di€n hon.

Pong gbp ciia tac gia: Tong hop, viét ban thao, hoan chinh ban thao: H.M.D.; Thu théap s6
ligu, tinh toan phat thai: T.C.A.; Thuc hién mé phong: N.T.T.

Loi cam on: Nghién ctru dugc tai trg bdi Pai hoc Qudc gia Thanh pho Ho Chi Minh (PHQG-
HCM) trong khuon kho nhiém vu thuong xuyén theo chirc ndng ma s6 TX2024-24-01.

Loi cam doan: Tép thé tac gia cam doan bai bao ndy 1a cong trinh nghién ctru cua tip thé
tac gia, chua dugc cong bd ¢ dau, khong dugc sao chép tir nhitng nghién ciu trude day;
khong ¢o6 su tranh chap loi ich trong nhom tac gia.
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Study on air quality management by using model tools in Phu My
2 and Phu My 2 expanded industrial parks, Ba Ria - Vung Tau
province

Ho Minh Dung*, Truong Cong An'2, Nguyen Thoai Tam?

Lnstitute for Environment and Resources, VNU-HCMC; H_minhdung@yahoo.com;
anbglkcn@gmail.com; thoaitam1986@gmail.com
2Ba Ria - Vung Tau Industrial Zones Authority; anbglkcn@gmail.com

Abstract: Phu My 2 and Phu My 2 expansion industrial parks are one of the important
industrial zones in the socio-economic development of Ba Ria-Vung Tau province.
Currently, the air quality management in this industrial zone has not been effective. This
study was conducted to calculate the emission load and simulate the spread of air pollution,
thereby proposing solutions to improve the effectiveness of air quality management in the
industrial park. Research results show that: (i) LPG and CNG are the two main fuels used
in the industrial park, but the main pollution emissions from the combustion process are due
to the use of other fuels such as coal, biomass, and FO; (ii) Simulation results of air pollution
spread using the AERMOD model (combine the TAPM meteorological model) show that
the highest 1-hour average and the highest in 8-hours or 24-hours concentration of NO> and
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CO in both seasons (rainy and dry seasons) reached QCVN 05:2013/BTNMT; The
simulation results show that the highest 1-hour average concentration of SO, and TSP are
higher than QCVN 05: 2013/BTNMT, 1.6 times and 3.6 times for SO and 4.6 times and
15.4 times for TSP; (iii) Through the results of simulation and assessment of air pollution
impacts on the surrounding area, the study has proposed some solutions to improve the
efficient of the air quality management in Phu My 2 and Phu My 2 expansion industrial
Zones.

Keywords: Phu My 2 and Phu My 2 expanded industrial parks; AERMOD; Air quality.



N ,
T %TAP CHi
AP CHL L heck
“Q Y KHi TUGNG THUY VAN R Sheck forupdates

Bai bdo khoa hoc
Hoat dong kién tao hién dai trong khu vuc dong chay Song Tién
va Song Hau, moi quan hé véi hién tuwgng x0i 16 bo song

Bui Vinh Hiu'*, Tran Thi Hong Minh?, Trin Thanh Hai', Ngb Thj Kim Chi', Phan
Vin Binhl, Vii Anh DPao!, Tran Quang Tuan', Bui Thi Thu Hién!

! Trudng Pai hoc Mo - Dia chét; buivinhhau@humg.edu.vn; tranthanhhai @humg.edu.vn;
ngothikimchi@humg.edu.vn; phavanbinh@humg.edu.vn; vuanhdao@humg.edu.vn;
tranquantuan@humg.edu.vn; buithithuhien@humg.edu.vn

2 Trudng Pai hoc Tai nguyén va Moi truong Ha Noi; tthminh@hunre.edu.vn

*Tac gia lién hé: buivinhhau@humg.edu.vn; Tel.: +84-983929256

Ban Bién tdp nhan bai: 10/3/2024; Ngay phan bién xong: 12/4/2024; Ngay dang bai:
25/7/2024

Tém tit: Bai bao ndy xac dinh su hoat dong cta kién tao hién dai trong luu vuc Song Tién
S6ng Hau duya theo cac ddu hiu truc tiép nhu dich chuyén cac tram tich tré, dong dat, thoat
khi radon, thily ngan, hodc cac dau hiéu gian tlep nhu sy thay d6i dot ngot cua dong chay,
su xudt hién cac giéng nudc khoang nong, . Két qua nghién ctru cho thdy, hoat dong kién
tao trong khu vuc dién ra manh mé véi voi bon dirt giy hoat dong chinh 1a dut gay Song
Tién, dut giy Song Hau, dit giy Vinh Hung - Chg Lach - Thanh Phu va dut gdy Hon Dat -
Cai Dau - Vinh Hung. Hoat dong ciia cac dit gdy nay lam nghiém trong thém tinh | trang XOi
16 bo song trong khu vuc ddc biét ¢ nhing vi tri giao nhau cua cac dut gay. Piéu d6 cho
thdy ngodi cac yéu t6 nhan sinh nhu nhu khai thac cat séng, su thiéu hut tram tich do xay
dung cac dap thuy dién ¢ thuong nguon hodc do tdc dong ctia qua trinh bién ddi khi hau,
hoat dong kién tao hién dai ciing co tac dong to 16n gay nén hién tuong tai bién dia chat nhu
su bién doi dong chay, hién twong X0i 16 bd song trong khu vuc Song Tién va Séng Hau.

Tir khéa: Kién tao hién dai; X6i 16 bo song; Séng Tién; Song Hau.

1. Giéi thi¢u

Kién tao hién dai hay kién tao hoat dong la nhimg qua trinh dia chat dang dién ra hodc
dlen ra gan day gay anh huong to 16n dén hinh thai bé mat trai dat cung nhu tac dong dén doi
sdng con nguoi [1-4]. Biéu hién cua hoat dong kién tao hién dai dién hinh nhu sy phun trao
nui lra, dong dat, qua trinh nang ha kién tao, hoat dong cua cac dut giy, thay d6i hinh thai
cac dong chay trén mit, bién dang dudng bd bién.... [1-6]. Cac hoat dong kién tao hién dai
da 1am thay ddi hinh thai bé mat trai dat, anh huéng manh mé t6i cac dong chay trén mat nhu
sy hinh thanh dinh hudng cta dong chay, sy thanh tao cac bon triing hodc cac sdng nui. Ranh
gi6i ciia su thay doi thanh phan va dac tinh co ly cua da, cac doi dép v do van dong kién
tao, cac doi khe nut 1a tién dé thac day sy phong hoa, rira troi va tao thanh cac kénh dan [1,
2, 5-9]. Do do, cac dong chay 16n thuong phan bo doc theo cac hé théng dut gdy. Bén canh
do, sy dich chuyén theo phuong thang dimg hay nim ngang déu c6 tac dung diéu chinh hoic
dinh huéng cac dong chay trén mat [1, 2, 5-9].

Vung Tay Nam B¢ néi chung va doc theo luu vire Song Tién, S6ng Hau noi riéng 1a vya
lta 16n nhat ctia Viét Nam, nguon thay hai san nude ngot va nudc man (vung bién lién ke)
phong phu. Day ciing 1a mét trong nhiing vung dong lyc kinh te cua Viét Nam voi nhiéu
thanh phd 16n, khu céng nghiép, mang ludi giao thong phat trién bao gom ca duong bo,
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duong thity va duong hang khong. Bén canh nhitng wu thé vé vé tai nguyén thién nhién, Ving
Tay Nam B ciing phai di mit voi nhiéu tac dong tiéu cuc tir cac loai hinh tai bién thién
nhién nhu 11 lut, x6i 16 bo blen X0i 16 bo song, xam nhap man, sy lan chim cua ddng bing
[10, 21, 23]. Trong thoi gian gan day, mot sé nghién ctiru da duoc tién hanh nhdm xac dinh
nguyén nhan gay tai bién cho khu vuc Tay Nam B da dugc cc nha khoa hoc Viét Nam va
thé gidi tién hanh. Tuy nhién, cac ket qua nghién ciru khong théng nhit va c6 nhitng giai
doan nhau. Mot sé nghién ctru cho rang nguyén nhan chil yéu cua céc tai bién néu trén 1a do
muc nudc bién dang 1én toan cau [10], cac hoat dong nhan sinh nhu khai thac cat song hoac
dap dap thiy dién o thuong nguon 1am suy giam ngudn tram tich va nudc miat [11-13] hodc
do su x6i 16 bo [14]. M6t s6 nghién ctru khac trong chuong trinh “Rise and Fall: strategies
for the subsiding and urbanising Mekong Delta (Vietnam) facing increasing salt water
intrusion” do cac nha khoa hoc Ha Lan thuc hién lai cho réng viéc khai thac nudc ngém la
nguyén nhan chinh din dén hién twong syt 1an nén dat tai khu vuc ddng bang Séng Ciru Long.
Tuy nhién, cho dén hién tai, cc tac dong cua hoat dong kién tao hién dai anh huong dén tai
bién thién nhién doc theo luu vuc Song Tién, Séng Hau, dac biét 1a sy X0i 16 bo song van
chua dé cap. Tac dong cua hoat dong kién tao hién dai, dién hinh 1a cac dut gay dang hoat
dong da 1am thay doi hudng dong chay, pha huy, ting tinh bo roi ciia vat chat 2 bén bo song
lam gia tdng cac hién twong sut lin va x6i 10 doc theo nhiéu con song trén thé gidi [15-19].
Do d6, trong nghién ctru nay, ching tdi xac dinh rd cac hoat dong cua kién tao hién dai trong
khu vuc dong chiay Séng Tién va Séng Hau, tir d6 dénh gia vai tro cua hoat dong kién tao
hién dai dén hién tugng x6i 16 bd song. Cac két qua nghién ctru sé giup cac nha quan 1y dua
ra nhitng bién phap hop Iy nham giam thiéu cac thiét hai do qua trinh x6i 10 bo séng gy nén.

2. Phuwong phap nghién ciru

2.1. Gioi thiéu khu vuc nghién cuu

Khu vuc nghién ctru chay doc theo dong chay cua Séng Tién, Song Hau trong céc tinh
An Giang, Dong Thép, Tién Giang, Bén Tre, Tra Vinh, Vinh Long, Hau Giang, Can Tho va
Séc Trang (Hinh la). Vé dac dlem dia chat, khu vuc dong chay Song Tién va Séng Hau trong
khu vye nghién ctru chu yeu gdm cac thanh tao tram tich bo ro1 dé tir c6 moi trudng va ngudn
gbc tram tich da dang tir trim tich song, tram tich bién, trAm tich hdn hop.... [22, 23]. Dién
tich nho phia tay bac khu vuc nghién ctru (Nui Sam, An Giang) 16 ra cac d4 granitoid duoc
cho 14 thudc phirc hé Phirc hé Ankroet (yK2ak) véi thanh phan chil yéu 1a granit sang mau,
granit ¢6 2 mica hat khong déu hodc dang porphyr. Thanh phan khoang vat gdbm: Plagiocla:
32-34%); felspat kali: 32-34%; thach anh: 31-33%; biotit: 1%; muscovit: 0-1%. Cac thanh tao
dia chét 16 ra trong khu vyc nghién ctru dugc phan chia trong hai to hop thach kién tao gém:
(1) t6 hop thach kién tao ria luc dia tich cuc tudi Jura mudn - Creta c6 dién 16 & khu vuc An
Giang (Hinh 1). Thanh phan xam nhap granit (phtre hé Ankroet, Dinh Quan, Béo Ca). Ngoai
ra cac da thudc to hgp nay con tham gia vao cic céu trac mong Kainozoi, bat gap trong cac
16 khoan siu rai rac trén toan ving nghién ctru bao gdm cac khu vuc Tra Vinh, An Giang
[23]; 2) T6 hop thach klen tao ria thém luc dia thu dong tudi Pé Tu, tham gia vao T6 hop
thach kién tao nay gom t6 hop tram tich vun gan két y€u hodc bo roi tudi Pliocen - B¢ tir (H¢
tang Ba Miéu, hé ting Nam cin, hé ting Nha B¢, hé tang Can Tho, cac tram tich Pleistocen
- B¢ tr) phan b ria dong bic, bic, tdy nam va ciu thanh nén dong bang Séng Cuu Long.
Thanh phén ciia T hop thach kién tao nay gom chil yéu cac d4 tram tich c6 ngudn goc luc
nguyén la chinh, mot s6 thanh tao c6 ngudn goc cura séng, ven bién ¢ anh hudng cua thuy
trleu va song. TO hop cac thanh tao tram tich lang dong trong cac h¢ tang ké trén c6 nguon
gbc song, song bién va bién ven bd vai thanh phan cha yéu 1a cat thach anh, bot, sét va it
cugi so6i, manh vo so. Cat thach anh tuong dbi tinh khiét phan anh thoi tiét khic nghiét, ha
thép mién nguén, va van chuyén xa, 1au dai trén bé mat luc dia bi bao mon. Cac thanh tao
nay c6 dic diém theo tinh chu ky bat dau 1a hat tho chii yéu ngudn gbc luc dia, tiép theo la
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min dan vé& phia trén va thanh phan chii yéu luc nguyén nén c6 thé xép vao té hop bdn noi
luc hodc ria thu dong (Hinh 1). Cac dat gay Song Hau va Song Tién c6 anh huong 16n dén
hoat dong kién tao trong khu vuc.

2.2. Phuwong phap nghién ciru

Pé xac dinh cac hoat dong kién tao hién dai trong khu vuc nghién clru, cac tac giad st
dung mét t6 hop cac phuong phap nhu: (i) Tong hop cac s lidu da co vé dia chét, kién tao
c6 lién quan dén kién tao hién dai trong khu vyc nghién ctru; (ii) phan tich anh vién tham dé
xéc dinh su bién d6i hinh dang, hudng chay cua séng; (iii) khao sat thuc dia, thu thap cac dit
lidu vé hién trang, vi tri cac diém x6i 16 doc theo Song Tién va Séng Hau, thu thap cac sd
liéu vé kién tao hoat dong trong khu vuc nghién ctru nhu: sy dich trugt ctia cac dat gay, su
xuét 16 cac giéng nudc néng....; (iv) mo hinh héda cac so dd cac sd lidu thuc dia va céc s6 liéu
tur cac nghién cuu trude dé thanh 1ap so dd kién tao hoat dong, so dd vi tri diém sat 1& gén
véi cac dut gdy hoat dong... tir d6 dua ra cac nhan dinh vé mbi quan h¢ gitra kién tao hoat
dong va hién tuong x6i 16 bo song doc Song Tién va Song Hau.

3. Két qua va thao luin

3.1. Biéu hién hoat dong kién tao hién dai trong khu vuc dong chay Song Tién va Song Hdau

Céac dau hiéu lién quan dén hoat dong kién tao hién dai trong khu vuc nghién ctru thé
hi€n qua cac dAu hiéu dia chét, diu hiéu dia mao, cic ddu hiéu dia vat 1y va cac dAu hiéu khac
1a c4c tai bién dia chat noi bat trong ving.

a) Cac dut gay hoat dong

Nhiéu dut gy tré thé hién rd rang voi su bién dang va dich chuyén cac céu tao dja chat
tré hodc cac vé phong hoa hién dai (Hinh 1), su bién dang céac yéu td dia mao hién dai nhu
cac bac thém, dong chay.
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Hinh 1. (a) So d6 vi tri khu vuc nghjén cuuy; (b) So dd kién tao va cac biéu hién hoat dong kién
tao hoat dong trong luu vuc Song Tién va Song Hau (cap nhat, chinh sira theo tai liéu caa [23]).



Tap chi Khi twong Thuy van 2024, 763, 92-101; doi:10.36335/VNJHM.2024(763).92-101 95

Céc biéu hién cua hoat dong tan kién tao dua trén cac dau hiéu dia chit, trong khu vuc
nghién ctru, cac dit gay co biéu hién hoat dong (Hinh 1).

but gy song Hau c6 phuong tdy bac-d6ng nam (Hinh 1), cac biéu hién hoat dong cia
dut giy Song Hau gdm c6 sy xuat hién ctia dong dat quan sat duoc doc dut giy dat 4,4 do
richter (d6ng dit nam 1967 ¢ Tay Bic Chau Déc thudc dia phan Cam Pu Chia). Doc dut giy
c¢6 nhidu diém nudc khoang véi nhiét do dudi 30° (My Théi, Cau Ke, Pai Ngai...). Dut giy
dong vai tro dinh tuyén cac rinh dao khoét trong Holocen véi sy ting cao bé day tir 35 m
dén 76 m & khu vuc Binh Minh kéo dai theo phuong phat trién cia dirt gdy. Nhin chung dut
gdy Séng Hau dugc danh gia ¢ biéu hién hoat dong rat rd trong hién dai.

but gdy Vinh Hung - Cho Lach - Thanh Pha kéo dai khoang 220km theo phuong tay
béc - d6ng nam trong pham vi khu vuc nghién ctru (Hinh 1), bi phan ra 1am hai doan boi dit
gay SOng Tién, doan Vinh Hung- Cho Lach, doan Chg lach - Thanh Pht. Bién d6 dich mong
tram tich Holocen qua dut gy dat Sm. Biéu hién dong dat doc theo dut giy doan Chg Lach
- Thanh Phu c6 thé dat 5,1 d6 richter. Theo [23] xu thé bién dang - ing sudt coulomb cho
thdy canh dong bic dut giy co xu thé ning 1én, canh tdy nam ha xudng.

Dut giy Hon Dat - Cai Dau - Vinh Hung kéo dai khoang 185 km theo hudng dong bac
tdy nam trong vung nghién ctru (Hinh 1), doc theo dut gay khong thdy biéu hién dong dat,
khong biéu hién rd trén DEM va anh may bay, anh v¢ tinh. Bién d6 dich méng tram tich
Holocen dat 2 m. Xu thé bién dang-tmg suit coulomb cho thiy c6 su xen k&, phan di cac
viing nang va sut trugt doc theo phuong phat trién ciia dut gay. Dut giy Hon Dat - Cai Dau
- Vinh Hung dugc danh gia chung la hoat dong ro trong hién dai [23]. Doc theo dut gay xuét
16 8 diém nude khoang va nudc nong: O khu vuc Vinh Hung, khu vuc Mo Cay véi nhiét do
36-39°C, khu vuc Tan Thanh véi nhiét @6 34°C, khu vuc Hung Thanh véi nhiét d6 34°C, khu
vuc Hoa Hung v6i nhiét do 37°C, khu vuc Long Ho v6i nhiét d6 37°C va & khu vie Bén Tre.
but gdy Vinh Hung - Chg Lach - Thanh Phu dugc danh gia chung la hoat dong 10 trong hién
dai.

Hinh 2. Hoat dong cua dut kién tao hoat dong doc theo dirt gdy Song Tién lam dich chuyén, bién
dang céc thanh tao tram tich tré tai vi tri khao sat c6 toa d6 10°19°28.0” - 106°14°42.0”.

Put giy Song Tién, kéo dai khoang 140 km theo phuong vi tuyén. Doc theo durt giy co
biéu hién dong dat quan sat dugc nam 1965 dat 4,6 do richter, xuat 16 11 diém nudc khoang
va nudc nong doc theo dut gdy & khu vuc Hoa Hung dat nhiét d6 37°C, & khu vuc Than Ciru
Nghia dat nhiét d6 35,5°C, ¢ khu vuc Binh Xuan - Go Cong dat nhiét d6 35°C, & khu vuc
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DPodng Son dat nhiét d6 36°C, khu vuc Cai Lay dat nhiét d6 36°C, va ¢ khu vuc Cho Gao, khu
vuc Trung Luong, ¢ khu vire Tan My Chanh. Xu thé bién dang - tmg suat coulomb cho thay
dut gay Song. Tién cd sy dan xen nang - 6n dinh & canh bic va ha - sut trugt & canh nam. Co
su tang cao bé day tram tich Holocen doc dut gdy dat gia tr1 40-60 m [23]. Ngoai ra, du hiéu
truc tiép cua chuyén dong hién dai doc dut gdy song tién con thé hién ¢ sy dich truot cia cac
thanh tao trAm tich tré nhu tai vi tri khao sat c6 toa do 10°19°28.0”N 106°14°42.0”E (Hinh
2). Nhu vay, dit giy Song Tién dugce danh gia chung 13 hoat dong rd trong hién dai.

b) Céc dau hiéu khac

+ Déu hiéu dong dat: Theo cac nghién ciru cho thay ving Tay Nam B9 ciing timg xay ra
dong dat & mot sb khu vuc, doc theo mot sd dut gay hoat dong néu trén [24-26]. Cac dong
dat nay thuong c6 cuong do tor Ms = 1,3-2,7 d0 richter dén 3,9-7,5 do richter. HAu hét céc
hoat dong dong dat trong ving déu co thé xay ra cac pha hily tai san, dat dai va c6 thé con
Xay ra song than.

Vé thoi gian, dia diém cuong do cta cac tran dong dat 1a rat kho du bao, nhung c6 thé
du bao chinh xac ngudn phat sinh dong dat cho ting vung. Theo két qua nghién ctu [25],
khu vic Ty Nam B6 c6 kha ning xuat hién cac tran dong dat véi mirc trung binh - yéu, chiu
anh hudng cuc dai phat sinh dong dét toi 6,2 do richter, trung binh 1a 5,5 d¢ richter, chu ky
1ap lai khoang 300-400 nam. Tuy nhién, dong dét 1a van dé ciing rat can dugc thuong xuyén
theo ddi, vi day 1a tiém 4n ctia tham hoa thién nhién rat 16n, dic biét anh huong kép bién khi
héu, nude bién dang cong véi sut 1Un, nang ha, phan di.

+ DAu hiéu dia mao phan anh hoat dong tan kién tao 1a sy bién ddi bat thuong cua céc
yéu té dia mao trong khu vuc, bao gém sy dich chuyén dot ngot ciia cac dong chay, sdng nui,
su tap trung co quy ludt cia dong chay, sy dinh huéng cua dong chay hodc cac thung ling,
cac chu01 vach kién tao tam giac dang tuyén tinh... Nhitng ddu higu nay dugc phat hién trén
anh vién tham, mé hinh DEM két hop véi cac khao sat thuc dia dé xac dinh sy ton tai va ban
chat ctia cac dut gdy ciing nhu quan hé cia chung véi cac yéu té dia mao, thiyy van.
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Hinh 3. (a) Poan séng ¢6 hudng chay thay dbi tai vi tri di qua thanh phd Vinh Long do hoat dong
cta dat gy Song Tién, (b, c) Bo ké bi pha hily do hoat dong cia dat gdy Song Tién.
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Hoat dong tan kién tao biéu hién thong qua su bién ddi dong chay cua Song Tién quan
sat dugc ¢ nhicu khu vyc khac nhau, khu vyc thanh pho Vinh Long (Hinh 3) 1a mét vi dy
twong ddi 1 rang. Tai ddy dong song dang chay theo hudng déng nam bi d6i dong dot ngot
1én hudng dong béc sau d6 quay lai hudng dong nam, hién tuong bdi tu khong theo quy luat
bén 16 bén boi, x0i 16 bo song xay ra rit manh, mic du bo séng da dugce ke, Van tiép tuc bi
ntt v& qua nhiéu nim (Hinh 3b, 3c). Khao sat thuc té da xac dinh sy giao cét giita hai dut
gdy 1a dut gy c6 phuong dong bic-tdy nam cit dut giy phuong tay béc - dong nam tao nén
mot déi sat 16, phd hity bo rdt manh mic du bo da duoc ké chéc chan.

+ Di thuong dia hoa

Két qua nghién ctru trudc day [23] vé di thuong khi radon (Rn), thuy ngan (Hg) trong
khu vic nghién ctru cho thdy sy xut hién ctia 08 d6i di thuong khi radon da khang dinh biéu
hién hoat dong hién dai cua cac dut gay (Hinh 1).

3.2. Moi quan hé giita chuyén dong kién tao hién dai va sat 16 bo song

Cho dén nay nhiéu cong trinh nghién ctru da phan tich va xac dinh nguyén nhan ngoai
sinh va nhan sinh dan dén céc hién tuong x6i 16 bd song, bo bién trong khu vuc Tay Nam Bo
[11-13, 21, 27]. Tuy nhién con mot yéu t6 dong vai tro quan trong trong viéc phat trién cac
hién tuong x6i 16, bién doi dong chay trong khu vuc dong chay Song Tién va Séng Hau la
chuyén dong kién tao hién dai cta vo trai dét, dic biét 1a cac dut giy hoat dong lai chua duoc
nghién ctru ddy du. Hoat dong kién tao hién dai da dwoc nhiéu nha khoa hoc trén thé giéi
nghién ctru va danh gia 1a c6 anh hudng to 16n dén hinh thai cua cac dong chay, cac dit gay
hoat dong lam cho két cau ctia bo va tinh chat co ly cua dat da ciu thanh nén bo soéng yéu di,
d6 gan két cuia cac tap tram tich ciing giam xudng, do d6 bd séng cang dé bi x6i 16 [15-19].

Cha giai
Chiu dal trurgt sat lor (m)

¢ 1.283

® >253.710
@® >710-135
@ 13502500
@ 26004585
= Duwut gay

1 Song, suds va kénh rach

Hinh 4. So d6 tuong quan gitra vi tri va quy md cac diém x6i 10 trong ving nghién ctru voi cac dit
gay hoat dong cho thay hau hét cac diém x6i 16 manh thudng xdy ra & vi tri giao nhau cua cac dat
gay hodc cac vi tri dut gay hoat dong manh.
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Khu vyc dong chay Soéng Tién va Séng Hau c6 cc hoat dong kién tao dién ra kha manh
m& v6i bdn dut giy hoat dong chinh 1a dat giy Song Tién, dit gy Séng Hau, dit giy Vinh
Hung - Chg Lach - Thanh Phu va dirt gdy Hon Pét - Cai Dau - Vinh Hung, cung voi d6 1a
nhiéu cac dut giy nho khac va cac diém sut kién tao (Hinh 1b). Theo két qua thong ké tir nam
1966 dén 2015, qua trinh truot sat 16 va bdi tu d4t bo song Tién, song Hau va cac kénh rach
dién bién rat phuc tap va xuét hién rat nhiéu diém truot sat 16 manh tai nhiéu vj tri ndm trong
ving nghién ctru. Két qua cua qua trinh truot sat 16 cling dan dén hinh thanh nén céc vi tri
bdi tu doc hai bén bo séng. Rat nhiéu vi tri x6i 16 bd song di duoc ghi nhan nhu luu vice
Séng Tién qua Sa Péc, Pong Thap bi sat 16 v6i chidu dai 10390 m, con luu vie Séng Hau
sat &' manh nhat & An Luong, My Lwong, An Giang voi chiéu dai 1a 6413 m [7]. Trong giai
doan tir 1966-1990, hién tuong sat 16 dién ra manh mé nhét tai Long Piic, Tra Vinh v6i chidu
dai 406 m, téng chiéu dai sat 16 trong giai doan nay 13 1840 m. Giai Poan tir 1990 dén 2015
da ghi nhan hang trdim diém sat 16 doc theo bo Song Tién va Song Hau trong d6 nhimng khu
vuc sat 16 manh nhu Chg Méi, An Giang, An Luong-My Luong, Phtt Hoa, Tan Chau hay
Long Xuyén. Tong chidu dai sat 16 hon 10000 m (Hinh 4).

Trong giai doan tir 2015 dén nay, s6 liéu théng ké cho thay hién twong sat 16 bo song
van dién ra hét strc nghiém trong véi chiéu dai sat 16 trung binh khoang 542 m/diém. Hién
tuong trugt sat 10 dién ra & hau hét cac tinh trong ving nghién ctru. Theo s liéu cia B6 Nong
nghiép va Phat trién nong thon, cé nhitng vi tri trugt sat 16 c6 thé kéo dai téi 4565 m
(https://satlov2.vndss.com/). Trong hai dot diéu tra thyc dia nam 2022 va nam 2023, cac tac
gia thay nguy co truot sat 16 van tiép tuc xay ra ké ca tai nhitng vi tri bo séng c6 cac cong
trinh ke béi vi cac bo ké ¢6 xuat hién nhiéu vét nirt va ¢6 du hiéu lan rong ra (Hinh 3).

Hinh 5. (a) Diém sat lo tai khu vuc Viing Liém, Vinh Long, nim trén dit giy hoat dong Vinh Hung-
Chg Lach-Thach Phu; (b) Biém sat 16 tai khu vuc gan Thanh pho Can Tho trong khu vuc chiu anh
hudng cuia Bt gdy Song Hau.

Két qua khao sat thuc dia va so d6 mo hinh héa vi tri cac diém sat 16 véi cac dut gay
hoat dong trong khu vuc dong chay Séng Tién va Séng Hau (Hinh 4) cho thdy, hau hét cac
diém sat 16 manh trong khu vuc nghién ctru déu phan b6 doc cac doi dit gay kién tao hoat
dong. Cac doan song bi x6i 16 manh thudng phan bd & nhitng diém giao nhau cua cac dit
gay (Hinh 2, 3, 4, 5) hoac céc vi tri sut kién tao (Hinh 1b, Hinh 4).

Tai thanh phd Vinh Long, noi duoc danh gia 13 vi tri dt gdy Song Tién dang hoat dong
manh va dong thoi cling 13 noi giao nhau gira dut giy Song Tién va dit giy Vinh Hung -
Cho Lach - Thach Phi hodc cac dut gay nhanh khac (Hinh 1b, Hinh 4), hién tugng x6i 16 bo
dién ra rat manh mé véi nhitng doan x6i 16 dai trén 1000 m (Hinh 4), nhitng doan bd song da
duoc ké chéc chin ciing nhanh chong bi hu hong do cac hoat dong kién tao hién dai gy nén



Tap chi Khi tiwong Thaiy van 2024, 763, 92-101; doi:10.36335/VNJHM.2024(763).92-101 99

(Hlnh 3). Ngoai ra, doc theo dirt gy Vinh Hung - Cho Lach - Thach Phu ciing xudt hién cac
diém x6i 16 manh, chiéu dai sat 1o trén 1000m ciing gip & nhiéu vi tri nhu Dtc My, Long
Puec...Cac diém sat 16 manh ciing dién ra doc theo dirt giy hoat dong Hon Pit - Cai Dau -
Vinh Hung va dut giy Song Hau nhu khu vuc Hong Ngu, Dong Thap, Chau Péc An Giang
hay xung quanh thanh phé Can Tho (Hinh 3, 4, 5).

4. Két ludn

Khu vyc dong chay Soéng Tién va Séng Hau dang chiu tdc dong manh mé& bdi cac hoat
dong kién tao hién dai voi mot loat cac biéu hién dic trung nhu sy xuat hién cua cac dit giy
hoat dong (dut gdy Song Tién, dut giy Séng Hau, dut gdy Vinh Hung - Chg Lach - Thanh
Phu, dut gay Hon Dit - Cai Dau - Vinh Hung ...), sy xuat hién cua cac tran dong dat, xuét 16
cac giéng nude khoang nong hay di thuong vé khi radon, thuy ngan. Céc hoat dong kién tao
hién dai nay da tac dong va lam nghi€ém trong hon qua trinh sat 16, s61 mon doc theo bo cua
hai con song 16n 1a Song Tién va Song Hau. Hién tuong sat 1¢, s6i mon dién ra manh mé& &
phﬁn giao cua cac dat gay hoat dong hoac doc theo cac vi tri ma dut gy hoat dong manh mé
nhu tai Chau Pdc hodc thanh phd Vinh Long....

Trong nghién clru nay ching t61 khong loat trir nguyén nhan gay sat 16, x61 mon doc bo
song do cac nguyén nhan nhan sinh nhu khai thac cat song, sy thiéu hut tram tich do xay
dung cac dap thay dién ¢ thugng ngué)n hodc do tac dong cua qua trinh bién doi khi hau. Tuy
nhién, ching t6i c¢6 thé khang dinh riang, van dong kién tao hién dai ciing dong vai tro quan
trong trong viéc xuét hién cac diém sat 10, x6i mon doc theo dong chay cua Song Tién va
Song Hau.

DPong gop cua tac gia: Xay dung y twong nghién ciu: B.V.H., T.T.H; Thu thap, st 1y s6
liéu: N.T.K.C,,P.V.B,, V.AD, T.Q.T,, B.T.T.H.; Viét ban thao bai bao: B.V.H., T.T.H.M,;
Chinh stra bai bao: N.T.K.C., T.T.H.M.

Loi cam on: Nghién ctru ndy duoc tai trg boi Bo Gido duc va Pao tao cho dé tai ma sd
CT.2022.01.MDA.01.

Loi cam doan: Tap thé tac gia cam doan bai bao ndy 13 cong trinh nghién ctru cta tap thé
tac gia, chua dugc cong bd ¢ dau, khong dugc sao chép tir nhitng nghién ciu trude day;
khong ¢6 su tranh chap loi ich trong nhom tac gia.

Tai li€éu tham khao

1. Encyclopedia of Coastal Science. Springer, Chapter 1. Tectonics and neotectonics.
2005. doi:10.1007/1-4020-3880-1. ISBN 978-1-4020-1903-6.

2. Hancock, P.L.; Williams, G.D. Neotectonics. J. Geo. Soci., 1986, 143, 325-326. doi:
10.1144/gsjgs.143.2.0323.

3. Wu, Z.; Hu, M. Neotectonics, active tectonics and earthquake geology: terminology,
applications and advances. J. Geo. 2019, 127, 1-15.

4. Stewart, . Neotectonics. Tecto. 2015, 425-428.

National Research Council (NRC). Active tectonics: Impact on society. Study in

Geophysics. The National Academic Press, 1986.

6. Burbank, D.W.; Anderson, R.S. Tectonic geomorphology. Blackwell Science, 2011.

7. Bbhattarai, I.; Gani, N.D.; Xue, L. Geomorphological responses of rivers to active
tectonics along the Siwalik Hills, Midwestern Nepalese Himalaya. J. Mt. Sci. 2021,
18, 1286-1294.

8. Muhammad, R.P.S.; Emi, S.; Nana, S.; Agus, D.H. Assessment of active tectonic
from morphometric properties in Krueng Raya watershed, Aceh Besar, Indonesia.
Eng. Let. 2022, 30, 30320.

9. Lu,P.;Shang, Y. Active tectonic revealed by river profiles along the Puqu fault. Wat.
2015, 7, 1628-1648.

o



Tap chi Khi twong Thiiy vin 2024, 763, 92-101; doi:10.36335/VNJHM.2024(763).92-101 100

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

Wassmann, R.; Hien, N.X.; Hoanh, C.T.; Tuong, T.P. Sea level rise affecting the
viethamese Mekong Delta: water elevation in the flood season and implications for
rice production. Clim. Cha. 2004, 66, 89-107.

Park, E. Sand mining in the Mekong Delta: Extent and compounded impacts. Sci. To.
Envi. 2024, 924, 171620. https://doi.org/10.1016/j.scitotenv.2024.171620.

Kondolf, G.M.; Rubin. Z.K.; Minear, J.T. Dams on the Mekong: cumulative
sediment starvation. Water Resour. Res. 2014, 50, 5158-5169.

Minh, D.; Van Trung, L.; Toan, T. Mapping ground subsidence phenomena in Ho
Chi Minh City through the radar interferometry technique using ALOS PALSAR
data. Rem. Sens. 2015, 7, 8543-8562.

Anthony, E.J.; Brunier, G.; Besset, M.; Goichot, M.; Dussouillez, P.; Nguyen, V.L.
Linking rapid erosion of the Mekong River delta to human activities. Sci. Rep. 2015,
5, 14745. https://doi.org/10.1038/srep14745.

Kirby, E.; vaf Whipple, K.X. Expression of active tectonics in erosional landscapes.
Jr. Stru. Geo. 2012, 44, 54-75.

Mentes, G.; Theilen-Willige, B.; Papp, G.; Sikhegyi, F.; Ujvari, G. Investigation of
the relationship between subsurface structures and mass movements of the high loess
bank along the River Danube in Hungary. J. Geo. 2009, 47, 130-141.

Sarma, J.N.; Acharjee, S. Bank erosion of the Brahmaputra River and Neotectonic
activity around Rohmoria Assam, India. Com. Geo. 2012, 99, 33-38.

Archana, S.; Bijoylakshmi, G.; Devojit, B.; Neelratan, S. Assessment of active
tectonics in the Siwalik basin around the Subansiri river, NE India. IOP Conf. Ser.:
Earth Environ. Sci. 2022, 1032, 012043.

Perucca, L.P.; Rothis, M.; Vargas, H.N. Morphotectonic and neotectonic control on
river pattern in the Sierra de la Cantera priedmount, central Precordillera, province
of San Juan, Argentina. Geomor. 2014, 204, 673-682. doi:
10.1016/j.geomorph.2013.09.014.

Dhali, M.K.; Chakrabarty, P. An introspect of neotectonic response on channel bars
morphodynamic of the rivers in Darjeeling Himalayan piedmont zone, India. Geo.
Eco. Lands 2022, 1-20. https://doi.org/10.1080/24749508.2022.2158558.

Clark, P.U.; Shakun, J.D.; Marcott, S.A.; Mix, A.C.; Eby, M. Consequences of
twenty-first-century policy for multi-millennial climate and sea-level change. Nat.
Cli. Change 2016, 6, 360-369.

Tam, N.b; Tuyét, D. Dia chat bé ta Viét Nam (Thuyét minh ban dd dia chat Bé tu
Viét Nam, ty 1¢ 1:500.000. Luu trit Trung tdm thong tin luu trit dia chét. Téng cuc
Dia chat va Khoang san Viét Nam, 1994,

Vinh, D.V. va cs. Bo co diéu tra danh gia dia dong luc hién dai dé hoan thién kich
ban bién d6i khi hau va dé xut cac giai phap thich mg & dong bang séng Ciru Long.
Trung tim luu trit dia chat. 2016.

Linh, B.V. Lich st phat trién kién tao Kainozoi lanh thd nam Trung B§ va mbi lién
quan véi dong dét. Luan an tién sy dia chét. Thu vién Khoa hoc Téng hop Tp. Ho
Chi Minh, 2010, tr. 186.

Xuyén, N.b. bia chét kién tao va cac vung phat sinh dong d4t manh trén lanh thd
Vi¢t Nam. Vién Vat Iy Dia cau, Vién Khoa hoc cong nghé Viét Nam, Bo Khoa hoc
cong nghé Viét Nam, 2004.

Triéu, C.D.; Long, P.H.; Linh, B.V.; Diing, L.V.; Trong, C.D. Dia dong luc hién dai
1anh thé Viét Nam. Nha xuét ban khoa hoc tu nhién va cong ngh¢, 2013.

Hai, T.T.; Chi, N.T.K.; Hau, B.V.; Binh, N.V.; Thao, N.T.; Hien, H.T.; Nam, N.X;
Do, H.N.T. Neotectonic activities and its significance to river-course evolution:
implication for the Cai river catchment, Ninh Thuan province, South-Central
Vietnam. Lec. Not. Civ. Eng. 2020, 108, 1-17.


https://doi.org/10.1016/j.scitotenv.2024.171620

Tap chi Khi twong Thiiy vin 2024, 763, 92-101; doi:10.36335/VNJHM.2024(763).92-101 101

Active tectonic activities in the Tien and Hau River flow areas,
relationship with river bank erosion
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Abstract: This article study the activity of active tectonics in the Tien River and Hau River
basin based on direct signs such as displacement of young sediments, earthquakes, radon,
mercury gas release, or indirect signs such as sudden changes in flow, the appearance of
hot springs, etc. Research results show that tectonic activity in the area is strong with four
main active faults, the Song Tien fault, Song Hau fault, Vinh Hung - Cho Lach - Thanh
Phu fault and Hon Dat - Cai Dau - Vinh Hung fault. The activity of these faults aggravates
river bank erosion in the area, especially at the intersections of the faults. This shows that
in addition to human factors such as river sand exploitation, the lack of sediment due to the
construction of hydroelectric dams upstream or due to the impact of climate change, active
tectonic activities also has a great impact causing geological hazard such as flow changes
and river bank erosion in the Tien and Hau River areas.

Keywords: Active tectonic; Riverbank erosion; Tien river; Hau river.
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