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Tém tit: Muc tiéu cla nghién ctru nay nham st dung chi s6 chuén hoa strc khoe thuc vat
(Standardized Vegetation Health Index—SVHI) dé danh gia bién dong han néng nghiép nam tai
khu vuc Tay Nguyén. Dir liéu MODIS da thoi gian giai doan 2001-2020 dé dwoc st dung dé
tinh toan nhiét d6 bé mat va chi sé chuan hoa khac biét thuc vat, hai thong s6 dau vao cia chi
s6 kho han da ap dung. Bén canh d6, chi s6 chuan héa luong mua (SPI) tai 5 tram khi twong
cling duoc tinh toan dé danh gia do tin cdy cta chi s6 SVHI. Pong thoi, tiép can hdi quy
khong gian da duoc ap dung dé danh gia bién dong kh6 han ndm tai lanh thd nghién ctru theo
khong gian va thoi gian. Két qua nghién ctru chi ra rang hé s6 twong quan gitra SVHI va SPI
tai 5 tram quan trac déu trén muc trung binh tai d¢ tin cdy 95% (r > 0,5, p < 0,05). Ngoai ra,
cap d6 kho han cuc doan da xay ra tai lanh thd nghién ctu vao nam 2005 va 2016, dong nhat
v6i nam dién ra El Nifio. Hon nita, dién bién cua kho han ¢6 xu thé tang tai dat ndng nghiép,
trong khi, xu thé giam dugc phat hién tai dat rimg tai tt ca cac tinh. Két qua tir nghién ciru
nay gdp phan cung cap tai liu tham khao hiru ich cho nha quan ly trong viéc dé xuat cac
chién lugc giam thiéu rii ro han han va bao vé rimg.

Tir khoa: SVHI; VHI; VCI; TCI; MODIS; Binh phuong t6i thiéu.

1. it véan dé

Trong nhirng thép ky gan day, han han da gay nhleu thiét hai vé kinh té, anh huong dén
doi song con nguoi va moi trudng sinh thai cia 130 quoc gia trén thé gigi [1-2]. Tac dong
ctia han han da gy thiét hai it nhat 124 ty USD vé kinh té va anh huong téi hon 1,5 ty
ngudi trén toan thé gidi tir nam 1998 dén nam 2017 [3]. Theo bao céo cua Lién hop qubc
nam 2021, nan khan hiém nudc va han han du bao s& gay thiét hai vi quy mé twong duong
voi dai dich COVID-19 véi cac rui ro dang tang nhanh do sy 4m 1én toan cau [4 t]. Trong
linh vyc nong nghiép, tréng trot va chan nudi 1a nhiing nganh bi anh huong néng né nhat do
thién tai lién quan dén bén d6i khi hau va trong s d6, gan 86% hau qua lién quan dén vén
dé kho han [3]. Tai Viét Nam, han han 1a mot loai thién tai pho bién, dung thtr 3 sau bdo va
1ii [5]. Han han anh hudng dén doi séng xa hoi va gdy nhiéu thiét hai vé dan sinh, kinh té va
moi truong. Nhimng nim qua, Nha nude da wu tién thyc hién nhidu giai phap tmg pho han
han nho d6 da giam thiéu dugc thiét hai do han han gay ra [0]. Tuy nhién, tinh trang han
han dién bién ngay cang phuc tap, dac biét, boi tac dong bién d6i khi hau, tinh trang han
han sé& dién ra ngay cang gay git hon [7]. Do do, nghién ctru kh6 han khong chi la van dé
dugc quan tdm ¢ timg qudc gia, khu vuc, va ving lanh tho, ma con & cap do toan cau.

Tap chi Khi twong Thiy van 2022, 733, 1-14; doi:10.36335/VNJHM.2022(733).1-14 http://tapchikttv.vn/
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Chi s6 kho han nhu 12 mot cong cu hiéu qua dé phan anh thyc trang han tai mét lanh
thd cu thé [8]. Trong qua trinh nhén dinh cac loai han, viéc tinh toan chi s6 kho han duoc
vu tién hang dau vi nhitng anh hudng cia loai han nay 1én loai han khac di gay khé khin
cho viéc nhan dinh chinh xac cac loai han theo cach thong thudng [9-10]. Trong nhiéu nim
qua, hang loat cac chi sb kho han di duogc thiét lap dé danh gia bién dong han trén quy md
toan cau va cap do dia phuong [11]. Nam 2016, T6 chire khi tuong thé gidi cong b s tay
chi s6 kho han v6i 42 chi s0 dya trén mot s6 thong sb dau vao cua mo hinh nhu: khi tugng
(23 chi s6); d6 am dat (4 chi s6); vién tham (10 chi s6); tong hop (5 chi s0) [12]. Tuy nhién,
kinh nghiém trén thé gidi cho thay hau nhu khéng c6 mot chi sb nao co wu dlem vuot troi
s0 v6i cac chi sé khac tai mot ving dia Iy ndo d6 [12-13] do su khac biét vé diéu kién tu
nhién cua timg dia phuong. Chang han, chi s6 Palmer (PDSI) di va dang dugc B nong
nghiép My str dung rong rii dé xac dinh sy can thiét va mirc hd trg khan cap cho céc ving
chiu tac dong ciia han han, tuy nhién chi sé nay ciing chi phii hop tét vdi cac ving c6 dién
tich rong 16n voi diéu kién dia hinh, dia mao déng nhat [14]. O céc bang mién Tay nudc
My, v6i dia hinh nuai non va dac diém tiéu khi hau cuc bd phuc tap, phai sir dung thém mot
s6 chi s6 kho han khéc, vi du nhu chi sé cap nudc bé mat (SWSI) dé hd tro [12, 14]. Do dé,
viéc lya chon chi s6 thich hop déong vai trd quan trong trong viéc déanh gid nguy co han &
cap do dia phuong.

Nhiéu nghién ctru vé kho han trén thé gidi di sir dung da dang ngudn anh vé tinh duoc
thu nhan tir cac bd cam bién khac nhau nhu Advanced Very High Resolution Radiometer
(AVHRR) [15], Moderate Resolution Imaging Spectroradiometer (MODIS) [14, 16],
Landsat [17-18], hodc Sentinel [19]. Trong sb d6, anh vé tinh MODIS phéng niam 1999
(Terra) va 2002 (Aqua) di dugc sir dung rat pho bién cho cac nghién ctru vé kho han vi ¢
d6 phan giai thoi gian 16n (2 anh/ngay), 46 phéan giai bt xa cao (12bit), s6 luong kénh phd
16n (36 kénh) [20-21], va do phan giai khong gian da dang tir 250m dén 1km. Bén canh do,
¢ nhitng vung nhiét doi, d§ che phu tir cdc ddm may da tao nén mat thach thirc 16n cho céac
cam bién quang pho trong qua trinh thu nhan anh nhung véi chu ki lap cao (1 ngay), cac gia
trj trung binh caia MODIS da giam thiéu duoc tac dong nay [18, 22]. Trong hai thap ki qua,
hang loat cac chi s6 kho han phé bién duge phat trién tir dit liéu vé tinh MODIS [10] bao
gdm chi sb bdc thoat hoi (ET/PET) [23], chi s6 chudn héa thyc vat (SVI) [24-25], hodc chi
s6 chuan hoa khéc biét nhiét d6 (NDTT) [26]. Hau hét cac chi sé nay déu sir dung cac thong
s6 don dé danh gia kho han ma bo qua viéc két hop giita cac thong sd khac dé phan anh
toan dién cac dic diém 16p phu bé mat cua mot dia phuong. Trong khi, nhiéu nghién curu da
ching minh r?mg viéc dé xuét hodc danh gia bién dong han han nén dugc dua trén cac chi
s6 tong hop va ¢ nhiéu thong s6 dau vao, dé phan anh toan dién cac dic trung vé kho han
[13]. Do d6, mot chi sé tong hop tir anh vé tinh MODIS, tir viéc ké thira nhimng uu diém va
nham cai thién nhitng khuyét diém cua cac chi s trudc, da duoc ap dung dé danh gia bién
dong han nong nghiép tai khu vuc nghién cuu.

Tay Nguyén duoc nhan dinh 13 ving trong diém cay ca phé cua Viét Nam (chiém 85%
dién tich va 90% san lugng) va dugc danh gia nhu “la phoi xanh” cta qudc gia vdi tong
dién tich c6 rimg gan 2,6 triéu ha, chiém 17,5% dién tich c6 rimg ca nuéc nam 2019 [27].
Tuy nhién, d6 che phu ring da giam dang ké (hon 20%) giai doan 1990-2019, tir 60%
xudng dudi 40% [28— 29]. Su giam thiéu 16p phu thue vat da dan dén sy gia ting dong chay
tran trén bé mit, han ché qué trinh tham thau nu6c mua, lam giam thiéu lwong nuéc ngam
dugc tich trir ¢é cung tng nude tudi cho cay tréng [28]. Do do, vao mua kho, han han dién
ra nghiém trong, gy anh hudng ning né 1én cay lau nam (chu yéu 1a cdy ca phé) va mot
phan nho dién tich lta va hoa mau. Vi vdy, tim quan trong cta viéc theo ddi kho han & khu
vuc Tay Nguyén di duoc khing dinh tai mot vai nghién ciru [5, 30, 31]. Cac nghién ctru
true day da sir dung cac chi s don bién dé danh gia han khi tugng va phan ving kho han
[31-33]. Nhitng nghién ctru gn day nhat [11, 33] da thiét 1ap chi sé chuin hoa khac biét
kho han (Normal Different Drought Index—NDDI) tir viéc két hop giita chi sé chuan hoa
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khac biét thuc vat (NDVI) va chi sb chudn hoa khac biét nude (NDWI), thu nhan tir anh vé
tinh Landsat, dé danh gia han thang 3, giai doan 1989-2017. Trén thuc té, kho han duoc wu
tién danh gia theo mua (vi du: 3,6,12,24 thang) hon la st dung dt li€u 1 thang duy nhat
nham giam thiéu kha nang anh huong ciia cac yéu té tic dong [34-35]. Bén canh do, chu ki
lap cua anh vé tinh Landsat 1a 16 ngiy, ngudi ding chi thu nhan duoc nhidu nhit 2
canh/thang, nén dung luong miu nay khong phan anh mét cach day du thuc trang kho han
cho toan ving. Thém vao d6, viéc ap dung thanh cong hay khong thanh cong mét chi sb
han nao d6 con phy thudc vao co s& dit liéu quan tric san c6 [36]. Vi vdy, viéc phat trién va
ap dung mot chi sb kho han téng hop phu hop s& c6 y nghia thyc tién ddi voi viée danh gia,
xac dinh kha ning han han va dé ra giai phap ing pho thién tai cho khu vuc Tay Nguyén.

2. Dir liéu va Phuong phap nghién ciru

2.1. Tong quan lanh tho nghién ciru

Tay Nguyén (107°12 - 108°59°37” kinh d6 Pong 11°12°00” - 15°27'15” vi d¢ Bic) véi
dién tich 54.641 km?, chiém 1/6 dién tich ctia ca nudc, 1a mot trong bay ving néng nghiép
cua Vi¢t Nam (Hinh 1). Tay Nguyén la vung cao nguyén c6 tinh phan bac do cao rd rét
(500—1.000—1.500 m), dugc bao boc vé phia Pong boi nhing diy nai va khdi ndi cao
(chinh 1a Truong Son Nam). Pac diém khi hau Tay Nguyén thudc vung khi hau nhiét déi,
gi6 mua, am, mang tinh chét can xich dao v6i hai mua rd rét. Mua kho bit dau tir thang XI
va két thiic vao thang IV nam sau, v6i dac tinh nong, thiéu nuéc tram trong; mua mua bét
dau tir thang V va két thiic vao tuan cudi thang X, 90% lugng mua nim tap trung vao mua
mua. Nhiét do trung binh nim khoang 20°C, diéu hoa quanh nam, bién do nhiét ngay va
dém chénh 1&ch cao (> 5,5°C).
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Hinh 1. Vi tri ldnh thd nghién ciru.

2.2. Dir liéu nghién ciru

Trong nghién ciru nay, dit liéu quan sat Trai DAt tir cac san pham cua anh v¢ tinh
MODIS, chu ki lap 1 ngay, giai doan 2001-2020 da dugc sir dung (Bang 1). Nguén anh
duoc lay tor Land Processes Distributed Active Archive Center (LP DAAC) cho ca hai cam
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bién Terra (budi sang) va Aqua (budi chiéu). Thoi gian thu nhan anh cta hai cam bién tai
khu vyc nghién ctru dao dong tir 10 gid 30 phut dén 11 gi0 30 phut sang cho dau thu Terra
va tir 13 gio 30 phat dén 14 gi0 30 phut chiéu cho cam bién Aqua [37]. T4t ca cac canh anh
déu duoc x Iy trén nén tang dién toan dam médy Google Earth Engine
(https://earthengine.google.com/). Sau do, cac gia tri trung binh nam, gia tri 16n nhét, va gia
tri nho nhat cho cac chi s quang phd (LST va NDVI) tuong tng cho giai doan 2001 —
2020 da dugc thu nhan tai d phan giai khong gian 1 km.

Bang 1. Dit liéu MODIS duogc sir dung trong nghién ctru.

Dit liéu M ta Sén phim D¢ phan gidi Do phan gidi
khong gian thoi gian
LST Nhiét d6 bé mit MODI1A1 1000 m | ngly
MYDI1Al
NDVI Chi sé chuén khoa khéc biét MODO09GA 1000 m | ngdy
thuc vt MYDO09GA (resampling)

Céc gia tri LST MOD11A1 va MYDI1A1 duoc truy xuat bang thuat toan cira so phan
tach trong diéu kién bau troi quang ding (v6i do tin cdy trén 95% tai do cao dia hinh <
2000m hoic > 66 % tai d6 cao dia hinh > 2000m va trén hd) [38]. Chi tiét tham khao tai:
https://Ipdaac.usgs.gov/products/mod11alv006/. Dong thoi, gia tri birc xa ctia kénh do (R)
va can do (NIR) tir cac san pham MODO09GA va MYDO09GA di duoc sir dung dé tinh toan
chi s6 NDVI [39], theo cong thirc (1):

NIR+ R M

Bén canh do, dir li¢u khi tugng tai 5 tram khi tuong cua khu vuc Tay Nguyén ciing

dugc st dung dé tinh toan cac chi s6 chuan héa lwong mua (SPI) nham danh gia do tin cay

ctia chi s6 kho han tir vé tinh. Dit liéu nay dugc tong hop tir Nién giam thong ké giai doan

2001-2020 cuta cac tinh thudc khu vuc Tay Nguyén tai cac tram Pleiku, Kon Tum, Buén
Mé Thuét, bak Nong, va ba Lat (Hinh 1).

2.3. Chi 6 khé han

Trong nghién ctru ndy, chi sé chuan hoéa sirc khoe thuc vat da dugc phat trién ¢ dang
bién ngau nhién c6 phan phdi chuan Z~N (0,1) duoc bién ddi tir xac suat tich lity, dwa theo
chi s6 chuan hoa lugng mua (SPI) cia McKee (1993) [40], theo cong thirc (2):

VHI .— VHI
SVHI = ————— ()
) O var o .

Trong d6 VHI 1a chi s6 strc khoe thuc vat (Vegetation Health Index); VHI va © var lan
luot 14 gia tri trung binh va do léch chuan ciia VHI trong giai doan nghién ctru.

Chi s6 stc khoe thuc vat (VHI) 1an dau tién duoc dé xuat boi Kogan (1995) [7] dé
nhan dinh han néng nghiép tai lanh thd Hoa Ky, trén co s& téng hop chi sb diéu kién nhiét
dd (Temperature Condition Index) va chi s6 diéu kién thuc vat (Vegetation Condition
Index) tir anh v¢ tinh AVHRR véi dd phan giai khong gian 4km, theo cong thuc (3). Tuy
nhién, trong nghién ctru nay, véi do phan giai khong gian 1km cua anh vé tinh MODIS, két
qua nghién ctru ¢6 thé phan anh tot hon thyc trang kho han & cap do ving.

VHI =a* VCI + (1-a) * TCI, 3)

Trong d6, VCI 14 chi s6 diéu kién thuc vat; TCI 1a chi s6 diéu kién nhiét d6 bé mat; i 1a
niam twong ng; a 1a trong sd khac biét giita V'CI va TCI, gia tri nay phu thudc vao mdi
quan hé gitta nhiét do va do am va dugc xac dinh dua trén sy tuong quan gitta NDVI va
LST.
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Chi s6 VCI va chi s6 TCI lan lugt dugce tinh toan theo cong thirc (4) va (5):

VC][,Z Vi,mean_ Vmin (4)
max " min
TCI = Tma.\‘_ Ti.mcun (5)
l
-T .
max min

Trong 46, Viax, Vmin, V& Tmax, Tmin lan luot 1a cac gia tri 16n nhét va gia tri nho nhat
tuong ng ctia chi sé thuc vat va nhiét do bé mat (LST) giai doan 2001-2020; Viean, Trean
la gia tri trung binh timg ndm cua NDVI va LST trong giai doan nghién ctru; i 1a ndm tuong
ung.

Mic du chi s VHI ¢6 nhiéu vu diém trong viéc danh gia thuc trang han nong nghiép,
nhung céc gid tri trung binh theo thoi gian duoc tinh toan voi ngudng gid tri tir 0 dén 100 s&
c6 sai s6 va khong co phan bd chuan xéc suat [42-43]. Do do, su chuyén doi tir gia tri
thudng sang gia tri chuan hoa ciia cac thong sé dau vao nham ting cudng phan phdi chuan
va giam thiéu d6 léch chuan cua dit liéu [44]. Pong thoi, qua trinh chuan hoa dir liéu cua
mot chudi sd liéu (bién doc 1ap) theo phan ph01 gamma (do la tong ciia mot sb bién doc lap
theo phan phéi mii) s& gop phan giam sai s6 tuyét d6i theo thoi gian va tuan theo phan bo
chuan trong qua trinh danh gia cac bién dong moi trudng [44], cling nhu tao thuén loi trong
viéc danh gia do tin cay cta dit liéu vi chi s6 chuan hoa lugng mua SPI, cong thire (5):

P-P

SPI= (6)

Op

Trong d6, P; 1a lwong mwa nam tht i; P 1a lugng mua trung binh trong giai doan nghién
clru; va o, la d6 1éch chuan ctia mwa nam.

Su phan chia cac cip d6 han ciia SPI va SVHI duoc trinh bay trong Bang 2, tham khao
tai [40-41]. Gia trj cua chi s6 SVHI thudc tap hop sb thuc va dao dong tir (—oo, +0) cho
cac gia tri tr 4m wdt dén kho han. Gia tri SVHI dudi 0 dwoc xem 13 ngudng giéi han cua
kho han, trong khi cac khu vuce ¢6 gia tri SVHI 16n hon 0 dugc coi 1a am udt. Trong nghién
clru ndy, cac ngudng gia tri cho phan cip do 4m cua hai chi s SPI va SVHI da dugc gop lai
nham giam bot sy gdy nhiu thong tin cho viéc nhan dinh cic cip d6 han tai khu vuc
nghién ctlru.

Bang 2. Ngudng chi tiéu cac cp do han theo SPI va SVHI tai Ty Nguyén.

Ciap do SPI SVHI Mo ta
DO SP1> -1 SVHI > 0 Am uét
D1 -1,5 <SPI< -1 -1 <SVHI<0 Han nhe
D2 -2 <SPI<-1,5 —2<SVHI<-1 Han vira
D3 SPI<-2 SVHI <-2 Han ndng va cuc doan

2.4. Phan tich bién dong

Trong nghién ciru nay, hé sé goc a phuong trinh xu thé (y = ax + b), dya trén phuwong
phap binh phuong tdi thiéu (OLS), di dugc sir dung dé danh gia bién dong cua cac chi sO
kho han theo khong gian va thoi gian. Phuong phdp binh phuong t6i thiéu (OLS) 1a mot
thuat toan duoc st dung dé ude luong mbi turong quan gilra cac bién khac nhau. Phuong
phap nay da dugc sir dung rong rii trong nhiéu nghién ctru vé thong ké khong gian—thoi
gian cho cac van dé lién quan dén han, man [36, 45]. Chudi dit liéu cta chi s6 SVHI tir anh
MODIS giai doan 2001-2020 da dugc dua vao st dung nhu bién phu thudc va thoi gian
cho c gian doan tinh dugc xem 1a bién doc 1ap [45]. Cong thic tinh hé sé goc cta phuong
trinh xu thé dugc thé hién tai phuong trinh (7):
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n n 1
niEISIix = ;S]ixgyi 7
n n 2
niz::l SI2— [IZI 51,.]

Trong d6, a thé hién su thay ddi cua gia tri cua cac chi s6; n 13 thoi doan tinh tir 2001—
2020 (20 nam); S7 thé hién gia tri ciia cac chi s6 khé han SVHI nhu bién phu thudc, Yi 1a s6
luong nam twong tng nhu bién doc 1ap, i—th 1a gia tri nim twong Ung cla ca hai bién. Gia
tri SVHI cang dan vé —oo thi murc do kho han s& cang tré nén nghiém trong. Vi vay, SVHI
va hé s6 goc a 1a hai dai luong ti 1& nghich. Tirc 13 gid tri a tién dan vé 0 co nghia rang
khong c6 bién dong theo thoi gian ciia bién; gia tri @ 16n hon 0 phan anh xu thé giam muc
d6 han theo dya vao chi s6 SVHI, va gia tri @ nho hon 0 thé hién xu thé gia ting cia kho
han. Do do, dé cung cap cai nhin truc quan cho qua trinh thé hién xu thé kho han trén hinh
ve, gia tri (1) da dugc nhan thém vao két qua cudi cung cua hé sb gbc. Bén canh do, gia tri
a trong phuong trinh xu thé dugc kiém dinh y nghia thong ké bang t—test voi gia tri p <
0,05.

3. Két qua va Thao luin

3.1. B¢ tin cdy cua chi 56 chudn héa sikc khée thuc vt (SVHI)

Phuong trinh (2)~(5) d4 dugc st dung dé tinh chi s6 SVHI va danh gia dién bién kho
han thong qua chi s nay tai TAy Nguyén cho giai doan 2001-2020. Trong nghién ctru nay,
hé sé o = 0,7 ciia phuong trinh (2) da duoc xac dinh dua trén qua trinh phan tich tuong
quan gifta chi s6 chuan héa khéc biét thuc vat (NDVI) va nhiét d6 bé mit (LST). H¢ sO nay
tuong tu v6i hé sd trong cong thirc nguyén thuy [41] dé tim ra dya trén moi lién hé gitra
NDVI va LST. Pong thoi, d6 tin cdy cia chi s6 SVHI tai Tay Nguyén dugc kiém dinh
thong qua viéc danh gia twong quan véi chi s6 chuan hoa luong mua (SPI) — dugc tinh toan
tir s6 liéu cta tram khi tuong mat dat, theo cong thue (6), duoc thé hién tai Hinh 2. Chi s6
SPI da duogc ap dung rong rii trong rat nhiéu nghién ciru vé han khi tuong trén thé gisi va
dugc ap dung tai 1anh thd nghién ciru vao ndam 2019 [31] nham tim hiéu dac diém va danh
gid han khi tuong tai Ty Nguyén. Tuy nhién, nhiéu nghién ctru dé chira rang su phu thudc
hoan toan vao s liéu mua ciia chi s SPI ¢6 thé din dén sy sai léch vé két qua wdc luong
khi dy bao kho han trong thoi gian dai (trén 24 thang) [46-48]. Bén canh do, khi ap dung
chi s6 SPI & cac chudi thoi gian ngin (1, 2, hodc 3 thang) cho cic ving ¢ luong mua theo
mua thap, c6 thé dan su sai 1éch vé két qua do su chénh 16n giita gia tri am (SPI > 0) va han
(SPI<0)[14, 49].

Trong cong thirc nguyén thiy, [41] dd sir dung NDVI dé phan anh nhiét d6 khong khi
va lugng mua tai mot khu vuc nhat dinh, con LST phéan anh sy thiéu hut nudc qua qua trinh
bbc hoi boi nhiét d6 cao ciing nhu thé hién cac thong tin vé d6 4m cua dat. Bén canh do,
mot s6 nghién ctru [36. 50] dé chimg minh rang sw phan anh nhiét d¢ khong khi, lugng mua
va bdc hoi dugc thé hién qua mbi quan hé rat chét ché gilia chi s6 thyuc vat va nhiét do be
mat. Dong thoi, mot vai nghién ctru chi ra rang nhiét d6 bé mat 13 mot trong nhirng nhan td
chinh tham gia vao cac qua trinh vat Iy cia bé mat dat nhu can bang nudc, ning luong va
COz [5]. Bén canh do, trong nghién ctru ndy, qua trinh chudn hoéa dir liéu di khong lam mét
di ban chit vat 1y ctia cac théng sé dau vao cho md hinh [51-52]. Vi vay, SVHI ¢6 thé cung
cap nhitng thong tin hitu ich cho qua trinh gidm sat han nong nghiép tai mot dia phuong boi
su phan anh dugc kha ning thiéu hut hay du thira nudc cia nd trong qua trinh san xuat
néng nghiép.

Két qua da thé hién mbi trong quan tir mirc trung binh dén rat chat giita 2 chi s6 kho
han (SPI va SVHI) (r > 0,5) tai 5 tram khi tuwong v61 mirc ¥ nghia thong ké 95% (p < 0,05)
(Hinh 2). Trén thyc té, mic du nhiéu chi s6 kho han da dugc phat trién trén thé gidi, nhung
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khong phai chi s6 nao ciing ¢ thé ap dung cho tat cac cac vung [12]. Pic biét, do lanh thd
Viét Nam trai dai trén nhiéu vi do nén c6 su khac biét vé diéu kién khi hau (phan hoa Bic
Nam), dia hinh va cac yéu té ciing c¢6 su phan hoa theo ving, mién. Hau hét cac chi s kho
han ndng nghiép da phat trién déu dugc xay dung tir cac thong sé don 1¢ hodc so sanh sy
khac biét gitra lugng mua va sy thoat hoi nude trong thoi gian dai, vé co ban khong thé dai
dién cho cac su thiéu nuéc trong mot thoi gian nhét dinh [53-54]. Bén canh d6, sy han ché
vé sb lugng cac tram quan tric cling tao nén mot thach thirc cho viéc danh gia kho han theo
khéng gian & cdp do pixel. Hon nita, vi dia hinh cao nguyén tuong dbi bang phang va co
tinh phan bac nén khi hiu s& co su phan hoa theo do cao. Diéu nay din dén bién dong han
khong chi phu thudc vao diéu kién 16p phu sir dung dat, ma con phu thude vao cac yéu td
khi hau [36]. Do dé, viéc xac dinh chi s6 kho han phu hop cho khu vuc can duge dua trén
cac tiép can da bién va thong qua tmg dung dit liéu vién tham va ky thuat dia khong gian
[44].

21 a. Kon Tum . . .| b. Pleiku * " r
-
2 o
- [
0 7
. y=0.6733x + 0.0063 = . v =0.4430x - 0.1103
=054 & =033
g ** 21 .
-2 -1 0 SVHI 1 2 -2 -1 0 SVHI 1 2
. n . - 2 - . ®
c. Buén Mé Ihgot . d.bak Noéng
1 * 1 .
- 0 - f:
5| e y=0.7420x- 0.0559 wie 2
-
-1 . r=0,65 ; v = 0.4924x + 0.0232
- wp—
N r=0,81
L L]
-1 0 SVHI 1 2 -4 -2 0 svar 2
.| e balat o .
= 0 - *
="
2 - v =0.8792x - 0.0691
A & r=2053

-1.0 -0.5 0.0 0.5 1.0 SVHI

Hinh 2. Méi quan hé gitta SVHI va SPI tai cic tram khi twong khu vic Tay Nguyén giai doan
2001-2020 (p < 0,05).

3.2. Dién bién khé han tai Tay Nguyén giai doan 2001-2020

Bién dong cac cép d6 han theo chi s6 chuin hoa sttc khoe thuc vat dugc thé hién tai
Hinh 3 va dién tich bi tdc dong phén theo cac cép d6 han duoc thé hién tai Hinh 4. Trén co
so dién bién theo khong gian va thoi gian cua chi s6 SVHI, han ning va cuc ning anh
hudng nghiém trong nhat dén khu vuc Tay Nguyén vao nim 2005 va 2016. Bén canh do,
cuc dai cua han nang va cuc doan da cach nhau 10 hodc 11 ndm (Hinh 4). Nhitng nam kho
han anh huéng nghiém trong va chu ki ldp cua noé déu trung voi chu ki hoat dong cua EI
Nifio. Diéu nay ciing dugc phat hién trong cac nghién ctru tuong ty vé kho han cia [11, 31]
tai khu vyc nay. Hon nita, nhiéu nim qua, do nhiéu dién tich rimg da bi tan pha nén viée
giit nuwéc tu nhién bi anh huong nghiém trong. Ké ca rimg dau ngudn, hay 1a ving 15i cia
mot sé canh rimg ciing da bi cac d6i twong khai thac trai phép, nén trén thuc té do che phu
clia rimg suy giam dang ké. Bén canh d6, nudc cac dong song va dung tich trir ciia cac hd
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chtra nudc tai khu vyc Tay Nguyén nhitng nam qua déu ¢ murc thip, ké ca trong mua mua.
Do @6, tinh hinh kho han dién ra & khu vuc nay c6 xu hudng nghi€m trong hon, dac biét
trong mua kho [55-56].

Hinh 3. Bién dong céc cép d6 han theo chi s6 SVHI giai doan 2000-2020.

km?2
25,000 -
[ ] [ ]
20,000 -
* * *
15.000 - RE=0.4214
[ ]
10,000 - 5
e "'nk_ =_:
I S ;
5,000 4. - N
Y * & Y, “'h.,,_‘_ .
¢ A Ri=04524. 0T
.I T T‘.‘ .I .I T ;‘ '.Ir T e 1
RO I
@@”ﬁﬁﬁﬁ@ﬁﬁ@@@@@@@@@@ $
+ D2 ¢ D3 ----Xuthéhannang - Xu thé han cwec ndng

Hinh 4. Dién tich bi anh huong bdi han nang va cuc doan tai Tay Nguyén giai doan 2001-2020.
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Hinh 5. Xu thé bién dong kho6 han phan theo tinh, thanh phé (a) va theo 16p thyc phii (b).

Xu thé bién dong ctia kho han dwa vao chi sé SVHI phan theo tinh, thanh phé va 16p
phu bé miat dugc trinh bay tai Hinh 5. Kho han c6 xu hudng tang tai tat ca céac tinh thudc
Tay Nguyén, dién hinh tao Pak Lak. Bén canh d6, nhiing thay ddi ctia SVHI con duoc danh
gia theo cac loai 16p phu sir dung dat. Xu thé han gia ting rd rét nhat xung quanh loai hinh
dat nong nghiép va dat khac va co xu thé giam tai cac 16p phu ring. Dac biét, 16p phi rimg
nguyén sinh déng vai tro rét quan trong trong viéc diéu tiét tinh hinh han va lam giam nguy
co xay ra kho han. Vi véy, bién dong cac mirc d6 kho han ¢ Tay Nguyén chi yéu xay ra
trén dt nong nghiép. Pong thoi, bién dong nay co lién quan chit ché dén ti 1& che phu
rung.

4. Két luan

Nghién ciru da tinh toan va lap ban do bién d6i khong gian cua kho han dua trén chi sb
chuan hoa strc khoe thuc vat (SVHI) sir dung cac san pham cta anh vé tinh MODIS ngay.
Tiép can nay danh gia cac cap d6 kho han trong khu vie nghién ctru, rong hon la st dung
nhiéu hon mot tham sb dau vao. Hiéu qua cua chi sé da duoc kiém ching thong qua danh
gia tuong quan voi chi sO chuan hoa luong mua SPI (r > 0,5). Diéu nay gop phan xem xét
rang SVHI dong vai tro quan trong trong vi¢c theo doi cac su kién kho han, so véi céac chi
s6 kho han dd dugc ap dung khac trong khu vuc nghién ctru. Két qua phén tich ciing cho
thdy han han c6 xu thé gia ting tai tat ca cac tinh, tip trung chi yéu & 16p phu dat nong
nghiép va cac loai dat khac dt rimg.

Trong nghién ctru ndy, phan tich chi tiét vé cac xu thé khong gian ciia chi s6 kho han ¢
d6 phén giai khong gian 1km da ching minh lgi thé cta viéc st dung SVHI trong dénh gia
han han. Viéc sir dung anh MODIS trong danh gia xu thé han c6 ¥ nghia khoa hoc va ap
dung thuc tién, khi phéan bd tram quan tric mua chua du day (5 tram trén khu vuc Tay
Nguyén) va d¢ chinh xac cta sb liéu mua cling la van dé con nhiéu tranh luan. Hon nita,
viéc thur nghiém chi s6 SVHI dé danh gia cac diéu kién khé han, dua trén viéc xac thuc tai
mdi tram khi tuong va céc loai st dung dét, 1a kha dung. Vi vy, nghién ctru ndy gop phan
cung cap tai liéu cho chinh quyén dia phuong trong cong tac chuan bi cic ké hoach nhim
giam thiéu tac dong tiéu cuc ctia kho han cho Tay Nguyén.

Mic du nghién ciru di chi ra nhimg loi thé cua chi s6 SVHI trong danh gia bién dong
khong gian—thoi gian cta han nong nghiép theo nim tai Tdy Nguyén. Tuy nhién, xu thé
bién dong han theo mua (1,3, va 6 thang) s& cung cap t6t hon cac thong tin cho viéc thanh
lap hé thong canh bao han. Bén canh d6, viéc danh gia twong quan khong gian giita bién
dong han mua, co cAu mua vy, va sy thay ddi sir dung dét can duogc thuc hién dé dé xuét
cac giai phap tmg phé véi khd han. Do d6, nhitng han ché ciia nghién ctru nay sé la bé
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phong cho cac nghién ctru trong tuwong laik hi ap dung chi s6 SVHI dé danh gia kho han
cho céac khu vuc c6 diéu kién dia ly tuong tu.
bong gop cua tac gia: Xay dung y tuong nghién cou: T.V.T.; Lya chon phuong phap

nghién ctru: T.V.T., N.T.H.; Thu thap, phan tich, xir Iy s6 liéu: C T.X., P.V.T,, D.M,; Viét
ban thao bai bao: T. V T,; Chmh sua bai bao: N.T.H.
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Examininging Drought Intensity in Central Highlands during
the 2001-2020 period using Daily MODIS Time—Series Imagery
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Abstract: The purpose of this study was to examine the pattern of annual drought
variation using the standardized vegetation health index (SVHI) in the central highlands,
Vietnam. The time—series imagery of daily MODIS products during the 2001-2020 period
were used to compute land surface temperature and normalized difference vegetation
index that are two primary parameters of the applied drought index. Besides, the
standardized precipitation index (SPI), derived from 5 meteorological stations, was
applied to validate the SVHI. Furthermore, the spatial regression approach was used to
analyze the spatiotemporal variation of annual drought intensity in the study area. The
results showed that the correlation coefficient between SVHI and SPI upon 5 stations was
found out at average level above with the significance of 95% (r > 0,5, p < 0,05).
Additionally, the severe drought category seriously influenced in 2005 and 2006 and these
years were concurrent with El Nifio event. Moreover, an increasing trend in drought
patterns focused on agricultural land, while a decreasing trend was explored at forest land
upon whole provinces. The results from this study enables providing a useful reference to
local governments for proposing strategies of reducing drought risk and forest protection.

Keywords: SVHI; VHI; VCI; TCI; MODIS; OLS.
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Tém tit: Ky Anh 13 huyén cé diéu kién khi tugng kha phuc tap, luon phai ddi mat voi khi
hau khic nghiét, 1ii lut trong mua mua, han han kéo dai trong mua kho, gio Tay Nam kho
nong khoc liét gay anh “hudng rat 16n dén san xuat néng nghiép (SXNN). Trén co s cac sd
lidu khi twong va cac s6 liéu SXNN ¢ Ky Anh, ap dung cac phuong phép thong ké trong khi
héu (KH), khi hiu ndng nghiép (KHNN), bai bao da danh gia mot cach c6 hé thong cac diéu
kién KH, KHNN & Ky Anh bao gom diéu kién 4nh sang véi tong sb gio ning trong nam 1a
1716 gio. Nhiét do trung binh nam tir 24-25°C. Bién d¢ nhiét d6 cac thang dat 4,4-7,1°C,
bién d6 nhiét d6 nim khoang 5,0-6,0°C. Tong nhiét nim dao dong tir 8.000—8.500°C. Lugng
mua & Ky Anh phd bién 13 2600-3000 mm, nhung luong mua phan bd khong déu trong
nam. Luong mua tich lay dau mua, cudi mua, xac suat 2-3 tuan kho uét di thé hién quy
luat kha rd rang vé sy phan bd mua trong nam. Nhiing két _qua nay la co s¢ khoa hoc quan
trong phuc vu quy hoach SXNN, chuyén dbi co cdu cay trong, giam thiéu tac hai cta thién
tai & Ky Anh.

Tir khéa: Khi hau (KH); Khi hau néng nghi¢p (KHNN).

1. Mé diu

Noéng nghiép c6 quan hé qua lai va phirc tap dbi voi cac didu kién ty nhién, trong do cac
yéu t6 khi hau 1a nhimng yéu to tac dong manh m& nhat dén san xuat nong nghiép. Piéu kién
khi hau dugc xac dinh cho trong trot 1a: anh sang, nhiét 49, nudc va khong khi. o6 1a nhitng
yéu t6 khong thé thiéu va khong thay thé cho nhau dugc d6i voi sy sdng nodi chung, sy sinh
truong, phat trién va hinh thanh ning sut, cdy trong noi riéng. Khi hau khong nhiing anh
huong 16n dén sy phan bd dia 1y cta cdy trong ma con anh hudng dén nhip diéu song, trinh
tu phat trién trong cac giai doan sinh truong phat trién, chat luong, ning suat va san lugng
cay trong [1-3].

Anh huong cua khi hau va thoi tiét d6i v6i nong nghiép rat 16 né thé hién muén mau,
mudn vé thuan loi bat hoa déu c6 nhu Dacutraep dd néi “Trong thién nhién tit ca déu dep dg,
ngay ca mot s6 nhén t6 bt loi, ké thu clia san xut ndng nghiép nhu gid 16n, mua to, han han,
gi6 kho nong, bio... so di 1a dang s¢ véi chiing ta vi chung ta chwa hiéu biét va khdng ché
n6. N6 khong hung dir chi can chung ta nghién ctru biét dwoc cach phong chdng thi luc d6
nd s€ co loi cho chung ta” [4]. Hay Misurin, nha lam vuon ngudi Nga ciling da tiung noi
“Chung ta khong thé chd doi sy ban on cua thién nhién ma phai biét dau tranh véi thién
nhién, d6 la nhiém vy cua chung ta” [5]. Cac nha néng nghiép va sinh hoc phai biét sir dung
hiru hiéu tai nguyén khi hau dé nang cao hiéu qua san xuat ndng nghiép va phong chéng thién
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tai. D6 1a con duong ré tién nhit thu duogc loi nhuén cao nht, déng thoi cling bao dam dugce
mai trudng sinh thai [6]. Dé 1am duoc nhitng viéc néu trén cac nha ndng 1am nghiép va sinh
thai hoc can phai nam bat duoc ban chat vat 1y ciia cac qua trinh va hién tuong xay ra trong
khi quyén nhat 13 16p khi quyén sat dét va tac dong ctia chiing dén cac d6i tugng va qua trinh
san xudt néng nghiép.

Di tir 1au nhidu nude trén thé gidi da sir dung cac chi tiéu KH, KHNN dé danh gia cac
diéu kién va tai nguyén KH, KHNN cho ca nudc va pham vi timg ving lanh thd. C6 thé ké
dén mot s6 nudc sau: Sau chién tranh thé gidi thir 2 mot loat cac nude Dong Au ma dic biét
1a Lién X6 cii da st dung cac s6 liéu tai cac tram quan tric khi twong, khi tugng nong nghlep
dé danh gi4 va phan ving tai nguyén KH, KHNN cua nu6¢e minh. Thép nién 80 cua thé ky
20 nhiéu nudc khac nhu Trung Quoc Uc, An bo, Y, Israel, Mexico, Viét Nam cac nudc
Chau Phi...cling da st dung cdc s6 liéu quan trac va ap dung cac phuong phap thong ké dé
danh gia cac diéu kién khi twong nong nghiép va phan ving KHNN cho ca lanh thd va timg
khu vuc thudc pham vi 1anh thd & mdi nude [3, 7-10].

Nhing nghién ciru truée ddy trong dicu kién bién doi khi hau (BDKH) chua thuc su
manh 1iét, cac diéu kién KH, KHNN va hién tuong thién tai con theo quy luét tuong ddi rod
rang, dé nam bat va danh gid. Ngay nay, dudi tac dong cia BPKH dan dén cac diéu kién KH,
KHNN dién bién phirc tap, cac hién tuong thoi tiét bat thudng cang gia ting vé tan suat, do
16n va do bién dong. Vi vay, mot sé két qua nghién ctru va dénh gia trude day da khong con
phu hop, céc chi tiéu KH, KHNN ciing dé c6 nhiing bién dong nhét dinh, nhét 13 cac tiéu chi
thién tai va cac hién tuong thoi tiét cuc doan Do d6, hudng nghién ctru khi hau tng dung
nham khai thac sir dung hop 1y tai nguyén thién nhién ngdy mot tré nén cap thiét. Nghién ctru
cac diéu kién KH, KHNN va thé hién su phén hoa cac diéu kién d6 trén co sé khoa hoc phuc
vu quy hoach, khai thac tai nguyén thién nhién, sir dung lanh thd mot cach hop 1y dang ngay
cang co tinh thoi sy cao nhit 14 trong bdi canh BDKH hién nay. Day 1a mot bude cu thé hoa
cac két qua nghién ciru vao thyc tién.

2. Phwong phap nghién ciru
2.1. Gioi thiéu khu vuc nghién ciru

Ky Anh la huyén co nhiéu loi the phat trién trong trot, viing co tiém ning dat dai rong
16n v6i nhiéu loai dat cing v6i nguodn tai nguyén KHNN da dang va phong pha (Hinh 1).
Tuy nhién, viing nay con gip khong it kho khin vé nhiéu mat, cy thé nhu: dia hinh dbi nai
phtrc tap dan dén diéu kién khi twong thuy van dién bién phirc tap thay doi 16n trén pham vi
hep, dat doc chiém dién tich 16n. Pac biét, ving nay ludn phai d6i mat voi diéu kién khi hau
khac nghiét, 1 lut trong muia mua, han han kéo dai nhiéu thang trong mua kho, gié Tay Nam
kho nong gay anh hudng rat 1on dén san xuat nong 1am nghiép [3, 9]. Do d6, tbc do phat trién
nganh trong trot con cham, chua twong ximg véi tiém ning cua timg dia phuong. Viée danh
gia mot cach coé hé théng cac diéu kién khi khi hau, KHNN phuc vu quy hoach va phat trién
nganh trdng trot, chuyén ddi co céu cdy trong phul hop, giam thiéu tac dong cua thién tai &
trong SXNN ¢ Ky Anh 1a rat can thiét.
2.2. 86 liéu thu thap nghién ciiu

Nghién ciru sir dung s lidu khi tugng ngdy cta 5 tram khi twong co ban dai dién cho
khu vyc huyén Ky Anh bao gdm céc tram: Ky Anh, Ha Tinh, Hrong Khé, Tuyén Ho4 va Ba
Don thoi ky 1961-2020. S6 liéu Nién giam thong ké cua tinh Ha Tinh va cac bao co co lién
quan dén SXNN nhu: co cau thoi vy, dién tich gieo trong, ning suit, san lwong, tinh hinh
thién tai [11-12].
2.3. Phuong phdp danh gia diéu kién khi hdu, khi hdu néng nghiép

Yéu cau cua cay trong ve di€u kién khi hau & mot giai doan sinh truéng nao do co the
duoc xac dinh mot cach dinh lugng thong qua cac chi so6 KHNN 6 tirng khu vuc cu thé.



Tap chi Khi tuwong Thity van 2022, 733, 15-28; doi:10.36335/VNJHM.2022(733).15-28 17

N
w%—'-‘f L]
SR ?.- S
Cé.m-Xuyén}-’f s
) v g f ( Cha giai
[moing Cinu’rc"c; wh Tinh L8
{ cdmson { QuéclLs
* Cdm Thanh ! t ‘—i & Hé song
Y AT Ranh gitri
[cam My ~ “
- e s Jr -
b 5 o~
“Jm“‘“ Ky Thugng N
~ %
Kim Hoa
i Ky San
B | i~ | ] J Cn'?bym
*I\uye n Hoa T IS TSI { ; /
oy Y Mgumea s .~ A Quiing Phiy /
e ——-
Ty 1250000

Hinh 1. Khu vuc nghién ctru.

D& xéc dinh cac chi s6 KHNN c6 thé sir dung nhiéu phuong phép khéc nhau, duéi dy
la mot s6 phuong phap thuong dugc ap dung rong rai trong nghién ciru KHNN [13-16]:
+ Trung binh s6 hoc X:

= Zl 1% (1

Trong d6 xi 1a dai luong khi hau X ¢ cac quan trac ngay/thang 1a {xi, 1=1..n}.

+ Bién d6 nhiét d6 ngay 1a hiéu gitra gia tri 16n nhét va gia tri nhé nhat trong ngay. Ky
hiéu bién do 1a QA, ta c6: QA = Xmax — Xmin.

+ Téng tich nhiét 6 hang nam:

Tong tich nhiét = Y-, x; )

Trong do6 xi 1a nhiét 3§ khong khi ngay {xi, i=1..n}, n 1a 46 dai trong vu BDong Xuan (tu
thang 12-6), vu Mua (tir 7-10) va tong ndm (365 ngay).
+ Ngay bat dau va ket thuc nhiét dd qua 20°C va 25°C (nx) dugc xac dinh theo cong thurc.

T,k

n, = ngay 15 thang i + = D; 3)

_Tl+1

Trong d6 i, i+1 14 hai thang két tiép, trong d6 nhiét d¢ trung binh cia thang i (T}) cao
hon (thap hon) va thang i+1 (Ti+1) thap hon (cao hon) mic k, va D; 12 s6 ngay trong thang
i. Trong d6 k = 20°C va 25°C.

+ Tinh tudn kho tudn wot:

Xac sudt 2 va 3 tudn kho lién tuc;

Xac suat tuan khé P (k) = F(k)/n

Xac suat tuan wdt khi c6 tudn wdt trude do: P (kk) = F(k)/F(kk)

Xac suat tuan udt: P (w) = F(w)/n

Xac suat tuan w6t khi c6 tuan w6t trude do: P (ww) = F(w)/F(w)

Xac suat cua hai tuan kho lién tuc: P(kll) = P(k) x P(kk)

Xéc suét cia hai tuan kho lién tyc: P(wll) P(w) x P(ww)

Trong do F(k) la sO tuan udt; F(kk) 1a 6 tun w6t khi co tuan uét trude do; F(w) 1a s6
tudn wot; F(ww) 1a sb tudn w6t khi c6 tudn uét trude do.

+ Xéc dinh suat bao dam cho tinh toan luong mua tich lity
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Trong khi hau C!é tinh xac sué'l"c ma dai lugng khi hau X nhén gia tri trong mét khoang (aj,
b;) nao d6 khi da biet ham phan bo F(x):

P(aj=X<bj) = F(bj) - F(a) “4)

P(X>x) = 1 - F(x) = D(x) (5)

Trong khi hau ®(x) dugce goi la suét bao dam, tic 1a xac suit dé X nhan gia tri vuot qua
X.

Trén co s& cac phuong phap néu trén, cho dén nay da c6 nhiéu chi s6 KHNN khac nhau
dugc Iya chon trong danh gia va khai thac tai nguyén KHNN. Nhiing chi s6 nay duoc phan
thanh 5 nhém chinh sau: i) Nhom chi sé vé tai nguyén birc xa va anh sang; ii) Nhom chi s6
vé dleu kién song qua dong cua cay trong, iii) Nhom chi sb ve tai nguyén nhiét; iv) Nhom
chi s6 vé tai nguyén &m; v) Nhom chi s6 v€ hién twong thoi tiét bat loi.

Ttr nhitng chi s6 KHNN nay s¢ la co s¢ trong viéc danh gia mét cach co hé théng cac
dleu kién KHNN anh hudng dén qué trinh sinh truong, phat trién va hinh thanh ning suét cay
trong dbi voi timg mua, timg ving cy thé.

3. Két qua va thao luin

3.1. Bdc diém chung khi hdu huyén Ky Anh

Pic diém khi hau noi bat & day 1a mua mua léch vé mua dong (dén gitia mua dong).
Trong thoi ky gio mua mua ha ¢ day co nhiéu dot gi6 tay kho nong rat khic nghiét. Mirc do
khé néng ¢ day gan chat voi co ché ciia gi6 mua tdy nam. Thoi ky ¢ gio Lao 1a thoi ky kho
va nong birc nhat trong nam. Thang 7 14 thang thinh hanh nhét ctia gié mua tiy nam tr¢ thanh
thang nong nhat va kho nhat trong nim ¢ ving nay. Nhiing dot gié Lao manh, kho néng kéo
dai (c6 khi téi 20-30 ngay) thuong 1am cho séng sudi, ho kho can, dong rudng nit né; cay
c¢di, hoa mau,.. kho chay; strc khoé con ngudi bi anh hudng rat dang ké. Nhiét do cao nhit co
thé dat trén 42°C. O ving nay luong mua tir ddu mua dén thang 6, thang 7 chang nhiing
khong tang 1én theo quy luat chung, ma tham chi lai bi giam xuéng, tao nén hién tugng han
cuc bo rat didc trung. Mua & ddy bat ddu tang tir thang 8 va dat cuc dai vao thang 10 voi luong
mua gip 34 lan cic thang khac. Thoi ky dau mua dong & day ciing 1a thoi ky do am dat gia
tri cao nhit trong nam. Nguoc véi tinh hinh khé han trong thang 6, thang 7, lwong mua théang
9 va thang 10 lai vuot troi, chiém t&i 40-50% lugng mua ca nam. Tinh hinh mua 16n d6 kéo
theo nan Iii lut nghiém trong & Ky Anh. Nhiét d6 trung binh cac thang cao diém trong mua
dong chua vuot qua gioi han 20°C, do khong khi lanh va front cyc d6i cling anh hudng dang
ké dén ving nay. Anh hudng cua bio & Ky Anh rat 16n. Bio & day hoat dong phd bién vao
thang 9. Bdo thuong dem lai mua to, gié 1on. Cudng d6 mua bdo c6 thé dat tdi 300400
mm/ngay va toc do gio bio co thé vuot qua 40 m/s [9, 17-18].

C6 thé n6i ving Ky Anh 1a ving c6 diéu kién khi hau tuong ddi khac nghiét: mua dong
van con kha lanh, mua ha nhiéu néng, noéng birc va kho han; mua 16n tap trung vao mua mua
bao, gy ra lii lut anh hudng rat nghiém trong dén san xudt va doi sdng cta nhan dan. Trong
nhiing truong hop gié mua dong béc rat manh tran vé nhiét d6 ¢ day bi ha thap dang ké va
ciing co thé xay ra suong muoi. Hinh 2 1a bién trinh ndm mot s6 yéu t khi hau ¢ Ky Anh da
chirng minh mot s6 nhéan dinh chung vé dic diém khi hau & Ky Anh.

3.2. Piéu kién KHNN & huyén Ky Anh
3.2.1. Piéu kién anh sang d6i véi SXNN
Déi vai cay trong, diéu kién anh sang c6 ¥y nghia rat quan trong. Cay trong thong qua

quang hop dé chuyén doi thanh ning luong hoa hoc nham tao ra ning sut. Picu kién anh
sang thuong duoc danh gia thong qua sé gio ning [19]. Tir két qua tinh toan & Bang 1 nhan



Tap chi Khi twong Thuy van 2022, 733, 15-28; doi:10.36335/VNJHM.2022(733).15-28

19

thay so gio nang & huyén Ky Anh kh4 cao—cao nhat so véi cac khu vuc khac & Ha Tinh.
Téng s gid nang trong nam ¢ huyén Ky Anh 13 1716 gio.
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Hinh 2. Bién trinh ciia mot sé yéu t6 khi hau & huyén Ky Anh.

Thang co s6 gio nang cao nhat 1a thang V, VI, VII dao dong tir 220 dén 242 gio/thang,
thang co it ning nhat 1a thang XII, I, IT dao dong tir 6079 gio/thang. Nhu vay s6 gid nang
phan bd trong ndm rat khong dong déu, vu dong xuan thuong thleu anh sang, trong khi d6 vu
he thu lai qua du thira. Vi vay, viéc bb tri mat d va loai cay trong thich hop trong tung thoi
ky rat c6 y nghia trong viéc tang nang suét cay trong... Pay clng 1a can clr t6t dé danh gia
kha ning khai thac ngudn ning luong nay trong linh vuc san xuat mudi dbi v4i huyén ven
bién Ky Anh néi riéng va tinh Ha Tinh noi chung.

Bang 1. S6 gio ning trung binh thang & Ky Anh va cac viing lan can (gio).

Thang Niam
Tram
1 11 I v v VI VII VI IX X XI XII
Kim
654 508 73,5 1329 202,1 1723 199,8 149,1 140,1 1163 829 75,1 1460
Cuong
HaTinh 76,9 51,1 759 1364 219,3 207,7 230,7 190,5 158,8 1358 958 81,6 1661
Huong
68,6 50,1 81,0 1323 184,1 184,7 2124 1673 1253 103,7 724 62,4 1444
Khé
Ky Anh 78,7 60,1 94,5 1525 226,5 221,7 241,5 1957 162,7 125,7 80,6 753 1716
Tuyén
754 62,8 110,3 147,8 201,9 2003 221,3 181,6 126,33 1083 739 63,1 1573
Hoa
Babdn 99,5 751 111,7 1649 2292 2186 2412 201,7 166,55 1377 959 882 1830
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3.2.2. Piéu kién nhiét d6 doi véi SXNN

Nhiét d6 1a mot trong nhitng yéu té méi trudng ¢ anh hudng phirc tap dén doi sdng cay
trong. Khi séng trong diéu kién moi trudng c6 nhiét do thich hop cay trong sé& sinh trudng va
phat trién t6t va néu nguoc lai thi moi qua trinh sdng s& bi han ché. Pbi véi viée bd tri co cau
cdy trong, xac dinh kha ning co thé trong dugc miy vu trong mot ndm thi cac chi tidu bién
trinh ndm cua nhiét do, téng nhiét d§ tung vu va ca nam la rat quan trong. Déng thoi cling
can biét bién do nhiét d6 ngay dém dé thay duoc kha ning tich luy chat kho va mic do ho
hap ciia cay trong. Ngoai ra chi tiéu ngay bit dau va két thiic cia cic ngudng nhiét do ciing
rat can thiét dé bo tri co cau cay trong hop 1y ¢ timg ving cu thé [1, 20-22].

a) Nhiét do khong khi trung binh

Tir két qua tinh toan Bang 2 cho thdy nhiét d6 trung binh nim & khu vuc huyén Ky Anh
kha cao khoang 24.2°C, thang lanh nhat 1a thang I (17,9°C), thang néng nhat 14 thang VI va
VII (29,5-30.0°C).

Bang 2. Nhiét d khong khi trung binh thang va nam ¢ Ky Anh va khu vuc lan can.

Thang
Tram I I I v \% vi vl vl  IX X XI XII Nim
Ha Tinh 17,6 182 208 243 27,7 294 29,6 28,7 268 243 214 18,7 240
Huong Khé 17,6 184 212 249 27,6 28,8 292 280 260 238 209 183 237
Ky Anh 17,9 185 20,9 246 28,0 29,7 299 289 269 245 21,6 188 242
Tuyén Hoa 18,0 19,0 21,6 250 27,7 29,1 293 282 262 238 21,0 185 240
Ba Ddn 18,7 192 21,7 247 27,8 296 29,7 289 27,0 248 220 194 245

b) Bién do ngay dém cua nhiét do khong khi

Bién d6 ngay dém ctia nhiét 6 1a chénh léch gitta nhiét do cao nhit va thép nhat trong
ngay duoc xem nhu 1a mot chi tiéu dé phan loai khi hau. D6i voi SXNN bién d6 nhiét do
ngay dém ciia khong khi c¢6 tac dung rat 16n dbi v6i qua trinh sinh trudng, phat trién cua cay
trong, ddc biét trong qua trinh quang hop ban ngay va ho hap ban dém dé tich luy vat chat.
Do d6, dbi véi timg ving thi thoi gian ¢ bién d ngay 16n chinh 1a thoi gian thich hop va
thuan loi ddi véi qua trinh ra hoa, tao qua va lam hat (ci) cua nhiéu loai cay tréng [3-4, 14].

Bang 3 cho thdy & Ky Anh gi6 tiy kho nong nhiéu thi bién d6 ngay dém thip vao mua
doéng va cao hon vao mua he. Cu thé nhu sau: & khu vuc nay co6 bién d9 nhiét d khéng cao
vao cac thang mua h¢ khoang tir 6.0-7.0°C, cac thang mua dong khoang tir 4.4-5.0°C.

Bang 3. Bién d¢ cua nhiét d¢ khong khi ¢ huyén Ky Anh va cac khu vuc lan cén.

Thang
Tram
I I I v \Y% VI vl vl IX X XI XII  Niam
Ha Tinh 49 44 5,1 6,3 7,5 7,6 8,1 73 6,4 5,6 5,3 5,1 6,1
Huong Kheé 6,2 5,9 6,9 8,7 9,5 9,2 9,7 8,7 7,7 6,6 6,3 6,1 7,6
Ky Anh 4,8 4,4 5,1 6,4 7,1 6,7 6,9 6,7 6,0 5,5 52 49 5,8

TuyénHoa 61 60 76 91 96 85 87 85 77 65 61 58 715

H

¢) Nhiét do toz thap tuyét doz trung binh nam

Hang nam vé mua dong rat nhidu noi thugc vung nii cao ¢ huyén Ky Anh nhiét d6
thuong xudng thap ti muc c6 hai cho ciy trong. Nhimng loai c@y 1au nam khong nhiing can
diéu kién nhiét do thich hop trong mua sinh truong ma con can diéu kién séng qua mua dong
mdt cach an toan. Do d6, khi nghién ciru bd tri cdy trong, nhét 1a nhitng cay lau ndm thi khong
nhiing can phai dya vao nhiing diéu kién KHNN ma con phai ddc biét chii y dén diéu kién
song qua mua dong cua cay trong [3,22-23].
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Tir bang 4 thdy rang nhiét d6 t6i thap tuyét d6i nim & Ky Anh 1a 6.9°C, khu vuc xung
quanh huyén Ky Anh tir 0,7°C (Kim Cuong), 2,6°C (Huong Khe) dén 6,8°C & Ha Tinh va
5,0°C 6 Tuyén Hoa. Nhu vy huyén Ky Anh 1a noi ¢6 nhiét do t6i thap tuyét (101 kha cao so
voi khu vyc xung quanh, déy 1a diéu kién thuan lgi dé phat trién cac loai cay trong c6 ngudn
gbc nhiét doi.

Béng 4. Nhiét d6 t6i thap tuyét doi & huyén Ky Anh va cac khu vuyc 1an can.

Thang Tmin

Tram
1 11 I v \Y% VI vili vl X X XI XII Nam

Kim Cuong 0,7 51 43 10,6 144 17,0 208 204 172 12,1 7,2 2,3 0,7

Ha Tinh 73 80 82 133 173 195 220 223 170 151 113 68 68
Huong Khé 26 67 76 118 160 190 204 204 172 135 66 29 26
Ky Anh 75 81 74 132 148 199 222 221 173 152 112 69 69
Tuyén Hoa 54 78 72 124 163 193 214 216 1701 139 103 50 50
Ba Dén 79 91 78 134 181 204 217 213 180 160 123 7.6 76

d) Ngay bat dau, két thiic nhiét dé qua 20°C, 25°C

Ngay bat dau va két thuc mua dong lanh (ngay bat dau va két thic nhiét do 20°C)

Thoi ky ¢ nhiét do xudng dudi 20°C 1a miia dong va 1a thoi ky sinh truong ciia cac cy
tréng xtr lanh nhu khoai tay, rau, dau dd co ngu(‘?)n géc on doi[1, 12, 24]. Pé xac dinh thoi
vu t6i wu cho céc cdy trong nay bai viét da tinh toan duoc ngay bat dau va két thiic nhiét do
qua 20°C g véi cac suat bao dam khac nhau. Két qua tinh todn duoc trinh bay trong Bang
5.

Bang 5. Suit bao dam ngay bit dau, ngay két thuc c6 nhiét 6 qua 20°C tram Ky Anh

Suiit bio dam

(%)

Ngay bt ddu 9/XT 16/XT 20/XI 24/X1 27/XI  30/XI 03/XII 12/XII 13/XIT 23/XIT  30/X1II
Ngay kétthac  O1/I1 12/ 281 1041 12/ 13/ 141 16/l 20/I1 2811  03/IV

5 10 20 30 40 50 60 70 80 90 95

Ngay bat dau va két thuc muia nong (ngay bat ddu va két thuc nhiét 6 25°C)

Thoi ky ¢6 nhiét do khong khi trung binh trén 25°C (mua nong): Co'y nghia trong viéc
xac dinh va b tri dé cay trong trang voi thoi ky ra hoa-lam qua t6t nhat cho cac cdy lwong
thuc, thuc pham, (thdi ky trd cho lia, phun ru trd cd ciia ngd, ra hoa—lam qua ciia dau tuong,
ra hoa—lam qua cua lac...) [1, 14, 22]. Ngay bat dau va két thic nhiét d6 qua 25°C ung véi
céc suat bao dam khac nhau duogc trinh bay trong Bang 6.

Bang 6. Suit bao dam ngay bit dau, ngay két thiic c6 nhiét d6 qua 25 °C tram Ky Anh.

Suét bao dam

(%)
Ngay bit dau 271 311ur - 71V 121V 16/IV  19/IV  21/IV  23/IV 24/IV  26/IV  28/IV
Ngay két thuc 28/IX  0l/X 4/X 5/X 6/X &X 1/X  13/X  16/X 20X 24/X

10 20 30 40 50 60 70 80 90 95

e) Tich nhiét

Tich nhiét 1a don vi biéu hién thoi gian can thiét thyc vat hoan thanh mot giai doan hay
ca mot vong doi sinh trudng va phat trién. ‘Thong qua tich nhiét ndgm ¢ mot vung nao do co
thé blet duogc kha nang gieo trong duoc may vu cho cay hang nam [4, 14, 25]. Két qua tinh
toan tong nhiét nim va tong nhiét theo vu duoc trinh bay trong Bang 7. Tich nhiét & huyén
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Ky Anh va cic ving 14n can cho ca nim va ting vu 1a kha phong phii, co ban dap tng vé
tong nhiét cho hau hét cac cay trong vung nhiét doi.

Bang 7. Tich nhiét theo vu va ndm & Ky Anh va cac vung lan can (°C).

Pia diém  Vu Péng xuin (XII-V) Vu Hé thu (VI-X) Ca nam
Ha Tinh 4048,6 4246,6 8295,2
Huong Khé 4074,5 4155,0 8229,5
Ky Anh 4095,0 4280,3 83753
Tuyén Hoa 4129,8 4179,3 8309,1
Ba Don 4170,2 42834 8453,6

3.2.3. Piéu kién am ddi vi SXNN

a) Mua

Mua la nguon nuée dén quan trong cho cay trong noéi riéng va sy song no6i chung, 1a
thanh phan cha yéu trong can can nudc trén bé mit va trang thai am trén dong ruong. Trong
bao cao nay diéu kién nudc ddi véi cay trong duoc danh gia theo mdt s6 dac trung vé mua
(ngudn nudc dén). Tir Bang 8 nhan thay tong luong mua trung binh nhidu nim ¢ Ky Anh
khoang 2800 mm, day 12 noi c6 lugng mua 16n nhat trong tinh Ha Tinh. Theo tiéu chi vé mua
mua duoc str dung rong rii hién nay ¢ nudc ta: mia mua bao gdm nhiing thang co lugng
mua tir 100 mm trd 1én, thi & Ky Anh mua mua chinh tir thang VIII dén hét thang XII, chua
ké mot mia mua phy vao tiét Tiéu Man khoang thang V, thang VI. Mua nhiéu nht vao 3
thang: VIII, IX, X. Vao thang VII do anh hudng cua gio6 tay kho nong nén lugng mua giam
dudi 100mm (thang VII: 97.8 mm) mua mua bi gian doan tam thoi.

Béng 8. Luong mua trung binh thang, nam ¢ huyén Ky Anh va cac vung lan can (mm).

Tram 1 11 I v A% \%! vl VIII IX X XI XII Niam
Ha Tinh 99,9 674 562 71,6 138,6 1353 130,3 2189 502,1 716,2 344,1 163,3 26533
Huong

44,7 45,1 63,0 97,7 2092 1708 147,5 2629 5032 5629 2029 71,4 23797
Khé
Ky Anh 107,1 70,8 61,2 62,5 1529 121,6 97,8 246,5 5551 763,0 399,1 199,5 2837,
Tuyén

52,5 41,7 48,8 70,6 151,8 146,33 1357 221,6 4933 666,6 2152 834 23322
Hoa
Ba Don 50,2 51,0 434 558 1033 982 747 1592 4284 621,8 271,0 100,5 20014

Nhu véy, & huyén Ky Anh lugng mua phan b khong déu. Trong suét thoi gian tur thang
11 dén thang IV (3 thang) lugng mua rat nho chi chlem khoang 16-20% tong luong mua nam.
Pic diém nay giy nhirng khé khin cho san xuat néu khong c6 cac cong trinh thuy loi.

b) Kha nang dam bdo nuwoc cho SXNN

Tong luong mua trung binh nhiéu ndm & Ky Anh va cac huyén 1an can pho bién tir 2000—
2900 mm. Trong d6 vu hé thu (tir thang V dén thang X) pho bién 1382—1829 mm, chiém 63—
71 % so véi tong lwong mua nim. Vy Dong xuan tir thang I dén thang V, lugng mua phd
bién tir 304460 mm, chiém ty 1& tir 19-22% so v&i téng lugng mura nim (Bang 9).
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Bang 9. Phan bé lwgng mua trung binh ndm, mua vu (mm).

Tur thang VI-X (vu Hé Thu) T thang I-V (vu Pong Xuéin)
Dia diém Téng lwgng  Téng lwgng mua So véi lwgng Téng lwgng mua So véi lwgng
mua nam vu Hé Thu mua nam (%) vu Pong Xuén mua nam (%)

Ha Tinh 2653,3 1702,8 23 433,7 64
Huong Khé 2379,7 1647,3 22 459,7 69
Ky Anh 2887,6 1829,7 22 4422 63
Tuyén Hoa 23322 1663,5 19 365,4 71
Ba Don 2001,4 1382,3 20 303,7 69

Tuy c6 lugng mua doi dao nhu vy, nhung trén thuc t¢ SXNN hang nim van bi thiéu
nudc, ¢6 nam tinh hinh thiéu nudc trd nén nghiém trong, vi luong mua phan bb khong déu,
luong trir nude khong bao dam, quan 1y, diéu tiét va sir dung nude c6 lac chua hop 1y. Nhiing
thang mua it nhu thang II, I11, IV va cac thang vao giita mua hé do thoi tiét gio Tay kho nong
kéo dai thuong gap han thiéu nude cho tudi tiéu, c6 nim xay ra han, tham chi han nghiém
trong cay trong bi thiéu 4m nhat 1a cdy trong can.

c) Panh gia luwong mua tich luy dau mua va cuoi mua
bé xac dinh co cau thoi vu cho céc cay trong can trong cho vao nudc mua ngoai yéu to
nhiét d§ con phai xac dinh tong lugng mua tich luy dau mua va cuéi mua [ 1, 3, 14].

Bing 10. Suit bao dam (P%) lwong mura tich luy trude va sau cac ngudng & Ky Anh.

%) Tich luy truée Tich luy truéc Tich liiy sau Tich liiy sau  Tich liy sau
75 mm 200mm 500 mm 300 mm 100 mm
20 09/1 01/111 17/X1 02/X11 16/X11
40 16/1 08/111 12/X1 24/X1 09/X11
60 23/1 17/111 04/X1 27/X 03/X11
80 30/1 30/111 22/X 05/X1 24/X1
95 09/11 28/IV 29/1X 25/X 14/X1

Thoi diém tich luy duge luong mua 75 mm ké tir 1/1 13 thoi diém bét dau gieo trong cay
mau vu déng xuan va 200 mm 1a thoi diém du nudc dé gieo trong lua dong xudn. Biét thoi
diém luong mua tich luy sau mdc (thoi diém con tiép tuc mua) 500 mm, 300 mm, 100 mm
dén thoi diém ngay 31/XII dé biét dugc kha ning gieo cay vu laa nude thir hai hodc mot vu
mau ngin ngay [12, 14].

Tir phén tich trén ta c6 thé biét duoc thoi diém bat dau va két thuc mua mua va biét duoc
dén thoi diém nao trong nim con muwa bao nhiéu nita dé co thé sip xép duge muia vu phi hop
cho ting loai ciy trong. Qua két qua tinh lwong mura luy tich trudc va sau cac ngudng ta thiy
ctr 5 nam thi c6 4 nam (sudt bao dam 80%) tir cudi thang I hodc dau thang II va dau thang
III, & hau hét cac noi & Ky Anh di lity tich dugc 75 mm mua va tir cubi thang IIT dén cudi
thang V di liiy tich dugc 200 mm mua. Tuong ty ta thay cr 10 ndm c¢6 8 ndm tir dau thang
X dén cudi thang X con mua it nhét 13 500 mm va tir gita thang X, déu thang XI con mura it
nhét 1a 300 mm va tir ddu thang XI dén cubi thang XI thang con mura it nhat 100 mm (Béng
10).

d) Xac sudt tuan khé, tuan wét

Trong vung khi hau nhiét déi gié mua ngay trong nhiing thang mua mua ciing thuong
xuét hién cac dot kho han, gay can tré cho SXNN, vi vay mdt dac trung can dugc quan tdm
1a xac suat 2 va 3 tudn kho (tuan kho 1a tudn ¢ lugng mua < 30 mm) lién tuc dé co bién phap
tudi tiéu hodc bd tri mua vu nham tan dung, hodc né tranh dugc cac tuan kho [5, 14]. O Ky



Tap chi Khi tuwong Thity van 2022, 733, 15-28; doi:10.36335/VNJHM.2022(733).15-28 24

Anh x4c sut xuat hién 2, 3 tuan kho lién tuc chu yéu xuét hién trong mua it mua tir thang |
nam trude dén thang IV ndm sau. Tuong tu nhu vy tuan udt 1a tuan c6 lwong mwa > 30 mm,
tudn wdt lién tuc tily timg noi ma c6 thé xay ra sém hay mudn. Pay chinh 14 tinh chét riéng
biét vé dién bién ciia mua & Ky Anh, can phai dugc dic biét luu ¥ trong san xuit vu he thu
va vu mua. Vao mua mua: cac thang diu mia mua (V, VI, VII) do hoat dong cua gi6 tay kho
néng nén xac suat 3 tuan uot lién tuc thap, nhung vao thang cudi mua mua (IX, X, XI) xac
suét 3 tudn uét lién tuc ludn cao do hoat dong manh cua cac hé théng gdy mua lon kéo dai
nhu bao, ATND, dai hoi ty nhiét doi,... (Bang 11).

Béng 11. Tan suét tuan kho, tuan uét tai Ky Anh va khu vuc l1an cin (%).

Théang I 1 I v
Tuén 1 2 3 1 2 3 1 2 3 1 2 3
2Tk 244 256 349 314 579 718 71,0 822 548 786 73,9 621
3Tk 112 160 196 244 496 626 643 60,6 487 693 580 497
2Pu 459 140 233 20,1 11,0 41 140 0,8 5,1 1,7 5,4 4.2
3Pu 14,5 73 106 8,6 2,7 3,1 1,3 0,2 0,7 0,6 1,1 2,3

Théang \Y% VI Vil VI

Tuén 1 2 3 1 2 3 1 2 3 1 2 3
2Tk 52,1 29,1 303 30,6 42,7 482 674 666 62,0 425 47,1 223
3Tk 260 190 173 200 30,5 399 552 538 436 319 283 122
2Pu 194 146 40,1 248 125 163 4,7 3,7 68 222 165 471
3Pu 6,7 109 214 8,9 6,2 4,1 0,9 1,1 3.8 99 124 338
Théang IX X X1 XII

Tuin 1 2 3 1 2 3 1 2 3 1 2 3
2Tk 190 256 8,1 163 127 12,8 253 78 22,7 259 209 298
3Tk 190 12,8 5,7 8,9 6,3 9,9 9,5 48 141 11,1 128 174
2Pu 468 66,1 786 698 672 642 536 703 502 449 233 307
3Pu 416 62,1 71,5 610 579 509 47,6 562 388 204 140 242

Ghi chii: 2Tk: hai tuan khé, 3Tk: ba tuan khé; 2Pu: hai tudn wét, 3Pu: ba tuan wdt.

e) D6 am twong doi

Hang nim ¢ Ky Anh c6 d6 4m khong khi kha cao, ngay trong nhiing thang kho han nhét
ctia miia h¢, d6 4m trung binh thang van thuong trén 70%.

Thoi ky c6 d6 4m cao nhat & Ky Anh thuong xay ra vao nhimg thang cubi mua

d6ng khi khéi khong khi cyc d6i luc dia tran vé qua duong bién va khéi khong khi nhiét
d6i bién Pong luan phién hoat dong gay ra mua phin, d6 4m khong khi rat 16n d6 1a thoi ky
nhiéu mua phiin gié bic vao thang 2, thang 3. Thoi ky c¢6 d6 am khong khi thip nhit 13 théang
6, 7 ng véi thoi ky gi6 Tay kho néng hoat dong manh mé nhat.

Két qua tinh toan & bang 12 cho théy Po am khong khi trung binh ndm tinh chung cho
ca huyén Ky Anh khoang 84%, phan b tuong d6i dong déu & cac vung va co su bién dong
16n gitra cac thang mua cudi mua dong vadau mua he, thang c6 d6 am thap nhat 13 thang VI
va VII (71-73%), d¢ a am cao nhét la thang [, II tir 90-92%.

Bang 12. D6 4m khong khi trung binh thang, nim & Ky Anh va cac ving 1an cén.

Théang
Tram Nam
1 I I v A% \% Vil VI IX X XI XII

Vinh 89,1 90,8 90,3 88,1 81,3 750 736 80,0 854 869 858 860 844
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Théang
Tram Nam
1 I I v A% \% Vil VI IX X XI XII
Huong Khé 89,4 90,3 89,0 85,8 80,8 77,1 748 814 85,9 88,4 88,0 88,0 84,9
Ky Anh 90,4 91,8 903 87,5 803 734 71,3 773 85,3 87,6 87,1 88,0 84,3
Ha Tinh 90,0 91,8 90,7 874 81,0 757 73,6 794 85,5 87,6 874 875 84,8
Tuyén Hoa 90,1 90,1 882 84,8 80,3 751 734 798 87,1 89,8 894 894 85,0
Ba Pdn 88,2 89,6 889 87,1 8l6 750 730 778 85,0 87,1 86,6 86,9 84,0

3.3. Thién tai va cdc hién tuong thoi tiét cuc doan déi véi SXNN

3.3.1. Bo va ap thip nhiét d6i

Theo s6 liéu quan tric, thong thudng mua mua béo ¢ Ky Anh tir thang 9 dén thang 11.
Tuy nhién trong nhiing ndm gan déy, xu huéng bao co sy thay doi. Cy thé, khoang thoi gian
c¢6 kha ning xay ra bio trong nam dugc mé rong hon, c6 thé tir thang 8 dén thang 12. S6 con
bdo d6 bo vao Ky Anh thudng it hon, nhung sirc tan pha ctia n thuong kha manh.

O Ky Anh binh quan mdi nam tir 1 dén 1,6 con. Bio & day thuong xuét hién tir thang IX
dén thang XI, gay nhiéu hau qua xau dén san xuit va doi sdng ctia nhan dan trong ving. Do
anh hudng cta bio thuong gdy ra mua 16n, & Ky Anh binh quan 1 con bdo hoic ap thap nhiét
d6i c6 thé mua tir 100200 mm, c6 noi 400-500 mm vi vay dé gay 1ii lut 16n. Mot s6 nam
gan day, Ky Anh nam trong ving tim mot s6 con bio. Tc d6 gié dat téi trén cip 12 (trén
32,7 m/s). Hau hét cac con bdo do b vao déu co lwong mua 16n tir 200-500 mm trén dién
rong, gay thiét hai 1é6n cho SXNN va thuy san.

3.3.2. Gi6 Tay kho néng (GTKN)

Gi6 Téay kho nong: La mot loai hinh ddc biét & Ky Anh noi riéng va khu IV néi chung.
GTKN xuat phat tir ap thap kho néng An—Mién hodc tir vinh Ben—gan qua dai Truong Son
trude khi di vao Ky Anh. Tai day x4y ra hién tugng “phon” nghia 1a hoi nudc duoc gitr lai &
phia tdy Truong Son, khi xudng déng Truong Son thi tré nén kho va ndng, nhung thuong
chi xuét hién tung dot, nhiét do cao nhét 16n hon 35°C, d6 4m thép nhét dudi 55%. Binh quan
sO ngay gi6 Tay kho nong & huyén Ky Anh 1a 30-50 ngay/nam, thuong bat dau tir thang III,
két thuc thang IX cao diém 1a thang VII (Bang 13). Cac dot GTKN thudng duogc két thuc
bang nhing dot mua, dong, mua rao manh do ting ap, anh hudng bao, ap thap nhiét d6i hoic
dai hoi tu nhiét doi.

Gio tay kho néng gay rat nhiéu tac hai cho SXNN. Vao thang III, thang IV lia dang lam
dong, trd bong ma gap GTKN ning suat bi giam st nghiém trong, c6 khi bi mat trang GTKN
lam tang lwong bdc hoi nude trong khong khi, cdy cbi bi mat nude, dé bi chét, rat nguy hai
cho mua mang.

Dé han ché tac hai cia GTKN phai dam bao di nudc tudi trong nhitng ngay ning nong,
gieo trong dung thoi vy, trong cdy gy rimg chin gio, cac kho tang chudng trai phai dung quy
cach, thoang mat, han ché anh huéng cuia GTKN.

Bang 13. S6 ngay gié tiy kho nong & Ky Anh va mét s6 khu vyc 14n can.

Thang
Tram
11 I v v VI VI VIII IX Nim
Vinh 0,3 1,2 7,3 9,9 13,4 6,4 0,7 0,0 39,2
Ha Tinh 0,2 0,7 1,5 7,2 9,4 13,8 6,5 0,0 39,3
Ky Anh 0,0 0,7 2,4 8,4 8,9 12,5 59 0,7 39,5

Tuyén Hoa 0,5 2,3 5,8 11,2 8,4 11,6 6,0 1,6 47.4
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Thang

Tram
11 I v v VI VII VIII IX Niam

Déng Héi 0,0 03 1,2 73 9.9 134 6,4 0,7 39,2

3.3.3. V& han han va xam nhdp min

O bén suon khuét gio, hidu tng phon, do gié tAy—nam vuot qua diy Trudong Son, di giy
ra nhitng dot gi6 ty kho nong kéo dai véi nhiét do cao, do am thap, lam gia tang tinh khac
nghiét ctia han han vén c6 tdc d6 dién bién nhanh tai xd Ky Nam, tac dong manh dén moi
truong sinh thai trong vung, trong do6 dang chu y la tinh trang can kiét nhanh ngudn nude dan
sinh clia ving cao gén nui va thiéu nudc dan sinh cia vung thap ven bién, vi nudc min xam
nhap séu vao ndi dong va vung dan cu. Nudc bién da tién sat vao hang phi lao trudc day
trong cach mép bién 20-30m, min 14n sau vao ndi dong va khu dan cu. Kho han trude day
chi keo dai 2-3 thang, nay t6i 4-5 thang, tham chi tir nam 2004 dén nay, han han trén dat Ky
Nam dién ra 6 thang (tir thang 3-8). Nhing canh dong trong duoc 2 vu lta trude kia, nay chi
cay duoc mot vu voi nang suat thap hoic khong trd dong. Han han kéo dai ciing gay hau qua
nghiém trong d6i véi kinh té vuon: Nang suét cac loai cdy rau mau giam 20-30%; Cay an
qua bi chet ryng qud, nang suat giam 50%, chit luong kém; Pong c6 bi kho tap, dan gia suc
giam 1/3 tong dan; Mot sb gidng cay trong bi thoai hoa, nhu na, khoai mén [11].

3.3.4. Mua 16n, x6i mon, thoai hoa dat

Do Ky Anh ndm ¢ bén suon don gié dong—nam tir bién thdi vao, nén trong thoi ky mua
mua, nhét 12 ba thang 9-11, Ky Anh phai hing chiu nhiéu trin mua véi cuong d6 16n, toi
trén 500 mm/ngay. Luong mua 16n, tdp trung, trong khi dia hinh lai c6 do ddc cao, di dan
dén hién tugng x61 mon, rira trdéi manh. D4t von dd bac mau do khé han, lai bi rua trdi do
mua 1 16n, nén suy thoai nghiém trong. Cac loai cdy trong trong vuon gia dinh c6 biéu hién
khong cho thu hoach, nhu ciy na, trudc kia ving niy trong rat pht hop cho qua kha, nhung
vai nam tré lai ddy, cay na chi c6 hoa ma khong két trai, hodc c¢6 qua nhung lai bi kho quét
do dét bac mau, thiéu dinh dudng, do kho han. Khoai lang bi ha nhiéu hodc khong c6 cu,
chudi dang xanh tot dén muia kho, nong bi lui dan tir ngon xuéng [11]. Bao, lii, mua l6n gay
thiét hai kha ning né cho SXNN va thay san, 1am sut giam chét lugng tuyén dé ngin man.
S6 dién tich bi nhidm min ting dan theo timg nam, dén nay & xa Ky Nam huyén Ky Anh c6
to1 gan 10 ha dién tich dat d3 bi nhi®m min, thanh hoang hoa. G1eng nudc sinh hoat & ving
thép da bi nhiém main thanh nude lo [11].

4. Két luan

Do dia hinh Ky Anh nam trén dai d4t hep ven bién c6 d6 doc 16n, Ky Anh chiu tic dong
ctia nhiéu loai thién tai dan xen ldn nhau, dién hinh 13 han han, xAm nhdp man, mua lon, bdo
lii gy téc hai kép ddi v6i kinh té, xa hoi va dan sinh trong ving. Phan 16n lanh thd huyén Ky
Anh c6 nhi¢t d¢ trung binh nam tir 24-25°C. Mua nong la thoi ky c6 nhiét do tir 24-29°C va
mua lanh 1a thoi ky cé nhiét d6 nho hon 18-21°C. Mua lanh & day khong qua khac nghiét,
tuy nhién ciing c6 thoi ky xay ra cac dot rét hai anh huong dén SXNN.

Bién d6 nhiét d6 cac thang dat 4,4-7,1°C. Bién d6 nhiét d6 nam khoang 5.0-6.0°C nhu
vay & Ky Anh c6 kha ning trong cdy cong nghiép va cdy an qua lau nim c6 bién d¢ sinh thai
rong. Tong nhiét nim dao dong tir 8.000-8.500°C. Véi ngudn nhiét nay phan 16n dién tich
ving thung ling bang phang trong duoc 2 vu la, & ving nui cao chi trong duge 1 vy lua va
1 vu mau.

Nho Péo Ngang don gid dong bac vao cudi mua hé dau mua dong, Ky Anh try thanh
trung tdm mua lon cua Ha Tinh. O Ky Anh luong mua pho bién 1a 26003000 mm du dap
{mg cho nhu cau SXNN ca nam nodi chung. Tuy nhién lugng mua phan bd khong déu trong
nam. Luong mua tich lily dau mua cudi mua, xac suat 2—3 tuan kho udt da thé hién quy luat
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kha rd rang vé sy phan bd mua trong nam ¢ Ky Anh, vi vay khi gieo ,tréng can luu ¥ thira
nudc trong mua mua nhung lai thieu nudc trong mua kho, thdm chi xuat hién 1 lut, han han
gay gat.
Dbong gop cua tac gia: Xay dung y tudng nghién ctru: D.V.K.; Lya chon phuong phap nghién
cuu: D.V.K., P.Q.K.; Viét ban thao bai bao: D.V.K., P.Q.K.; Chinh stra bai bao: D.V.K.,
b.Q.K.

Loi cam on: Nghién ctru nay dugc thuc hién dudi sy hgp tac va tai trg clia td chic CARE
Viét Nam va ICRAF T chirc Nong Lam Thé giéi. Bén canh do, tap thé tac gia tran trong
cam on su gitp do cua, Pai Khi twong Thuy van tinh Ha Tinh, Hoi nong dan, Hoi phu nit
huyén Ky Anh tinh Ha Tinh trong qua trinh khao sat va thuc hién nghién ctru nay.

Loi cam doan: Tép thé tac gia cam doan bai bio nay la cong trinh nghién ctru cta tap thé
tac gia, chua dugc cong bo ¢ dau, khong duogc sao chép tir nhiing nghién ctu trude day;
khong c6 su tranh chap lgi ich trong nhom tac gia.
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Evaluation of climate characteristics and agro—climatic
conditions Ky Anh district, Ha Tinh province

Duong Van Kham'*, Dang Quoc Khanh?

!'Vietnam Institute of Meteorology, Hydrology and Climate Change;
dvkham.kttv@gmail.com
2 Vietnam Meteorological and Hydrological Administration; khanhdangkhtc@gmail.com

Abstract: Ky Anh is a district with complicated meteorological conditions, always facing
a harsh climate, floods in the rainy season, prolonged droughts in the dry season, and fierce
hot and dry southwest winds that greatly affect the country agricultural production. On the
basis of meteorological data and agricultural production data in Ky Anh, applying statistical
methods in climate, agro-climatology, the article has systematically assessed the climatic
conditions climate, agricultural climate in Ky Anh. Includes: light conditions with a total of
1716 hours of sunshine per year. The average annual temperature is from 24-25°C. The
monthly temperature range reaches 4.4-7.1°C, the annual temperature range is about 5.0—
6.0°C. The total annual temperature ranges from 8,000 to 8,500°C. The average rainfall in
Ky Anh is 2600-3000 mm, but the rainfall is unevenly distributed throughout the year. The
cumulative rainfall at the beginning of the season, at the end of the season, the probability
of 2-3 wet and dry weeks has shown quite clear rules about the distribution of rain in the
year. These results are an important scientific basis for agricultural production planning,
crop restructuring, and disaster mitigation in Ky Anh.

Keywords: Climate; Agro—climatology.
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Tém tit: Cac chit dinh dudng trong méi trudng nude bién ving bd c6 vai tro hét stc quan
trong d6i v4i cac hé sinh thai va cac loai sinh vat ving bo nhung sy gia ting ham luong cia
céc chat dinh dudng nay ciing gay tac dong tiéu cuc 1én cac hé sinh thai ké trén. Trong pham
vi ctia nghién ciru nay, ham luong cta cic chat dinh dudng gdbm Amoni, Nitrate va
Phosphate va cac thong s6 hoa 1y co ban trong mdi truong nude bién ving bo tai khu vuc
phia nam Chau tho séng Hong da duoc phan tich va danh gia tai viing ctra song, rimg ngap
man va ving bién ven bo. Két qua nghién ctru cho thy gia tri ham lugng Nitrate c6 sy khac
biét rd rét giita cac khu vuc ldy mau dao dong tir 119+£50,7 pg/L, 192,3+47,5 pg/L dén
454,8+204,1 pg/L twong tng véi ving bién ven bo, ring ngdp man va cira song. Két qua
tuong ty ciing duoc quan sat thiy voi Amoni voi ham luong tuong Ung la 835,3+246.,4
ug/L, 405,7+£126,7 ng/L, va 295,6+£73,2 ug/L tuong ing v4i vung cira séng, riing ngap man
va ving bién ven bo. Cac chét dinh dudng nhu Amoni va Nitrate da vuot qua gi61 han cho
phép theo QCVN 10-MT:2015/BTNMT va tiéu chuan moi truong ASEAN ddi v6i moi
truong nude bién ven bd cho myc dich nudi trong thuy san va bao ton thity sinh. Nghién
ctru cling chi ra vai tro cua rimg ngdp man trong viéc hép thu cac chat dinh dudng dugc van
chuyén tir luc dia ra ving ven bién va can tiép tuc thuc hién cac nghién ctru lién tuc trong
thoi gian téi nham 1am 18 van dé nay.

Tir khoa: Rung ngap min; Cira séong; Ving bo; Dinh dudng; Chau thd song Hong.

1. Mé dau

Vung bo la noi tép trung nhiéu hoat dong kinh té quan trong nhur cong nghiép, cang bién,
nudi trong thity san (NTTS), du lich,... nhung ciing 1a noi tlep nhan cac ngudn 6 nhiém tir dat
lién, c6 nguy co cao ve o nhiém moéi truong va mic d ton thuong tir bién doi khi hau [1].
Mot trong nhitng ngudn giy 6 nhiém van chuyén tir dat lién ra ving ctra séng, ven bién 1a
cac chat dinh dudng nhu N, P, Si ¢ thé gay ra tac dong dén moi truong bién ven bo nhu phi
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dudng, hinh thanh ving méi truong chét (hypoxia), tac dong truc tiép dén cac hé sinh thai
(HST) va da dang sinh hoc [2-4]. Cac nguén 6 nhiém cac chat dinh dudng anh huong dén
moi trudng bién bao gom: cic nha may, khu d6 thi d6 thi, san Xudt néng nghiép, chat thai
sinh hoat, nudi trong thuy san ven bién. Sy gia ting ham luong Phospho c6 nguén gbc tir luc
dia co thé gy ra suy giam chat luong méi trudng nudc, tram tich va da dang sinh hoc trong
khu vyc rirng ngdp man tai Brazil va AnDo[2, 5, 6]. Tuy nhién, sy gia tang nong do cac chat
dinh dudng ciing thé hién tac dong tich cyc nhu 1am gia ting va phét trién ciia hé sinh thai
rung ngdp man [7], ndng cao tdc do sinh truong, sinh khéi caa riung ngap man theo thoi gian
[8]. Céc chat dinh dudng nay ciing co vai trd quan trong ddi véi su phat trién cuia 4c loai thuc
vat phu du, gop phéan duy tri ludi thirc an tai cac HST ven bién.

Nhu véy, c6 thé nhan thdy cac ngudn dinh dudng tir luc dia c6 cac vai trd khac nhau d6i
v6i cac hé sinh thai bién nhu rimg ngap min, ving nudc cira song va cac bai tridu ven bién.
Nghién ctru vé tai luong chét dinh dudng tai séng Héng cho théy cac hoat dong tudi ti€u
n6ng nghiép va that thoat tir moi trudng dt 1a nguyén nhan chinh dan dén gia ting ham luong
N, P trong ngudn nudc song Hong [9]. Cac nghién ctru gan day ciing chi ra ham luong chét
dinh dudng N, P, Si trong nudc song Hong da dan dén diém gidi han xay ra pht dudng trong
giai doan hién nay [10]. Vi vay, vi€c nghién ctru va danh gia dugc vai tro va tac dong ctia cac
chat dinh dudng tai khu vuc chau thd song Hong hién nay ciing 1a van dé can dugc quan tim
nham bao vé cac HST va da dang sinh hoc trong thoi gian t6i. Trong pham vi ciia nghién ciru
nay, ham luong cac chat dinh dudng gom Amoni, Nitrate, Phosphate va cac thong s6 hoa 1y
trong moi trudng nude bién dugc thu thap va phan tich tai khu vyuc clra song, rimg ngap man
va ven bo nham danh gia duge muc d6 tich liy cac chét dinh dudng va nguy co anh hudng
dén mai trudng va cac hé sinh thai trong khu vuc phia nam chau thd song Hong.
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Hinh 1. Khu vuc nghién ciru va diém 14y mau tai khu vyc phia Nam chau thé séng Hong.
2. Phuwong phap nghién ciru

2.1. Khu vuc nghién curu

Nghién ctu dugce thuc hién tai khu vuc ven bién nim phia Nam chau thd song H6ng
(thudc khu dy trit sinh quyén cura song Hong), gidi han bdi khu vyc ctra song Pay va cira



Tap chi Khi tuwong Thity van 2022, 733, 29-38; doi:10.36335/VNJHM.2022(733).29-38 31

song Ninh Co. Day la khu vyc tép trung nhiéu hoat dong phat trién kinh té xa hoi ven bién
nhu nudi trong va danh bat thay hai san, nong nghiép nhung it phat trlen hoat dong céng
nghiép, cang bién. Tuy nhién, khu vuc ndy con chiu anh hudng bai ngudn chit thai tir luu
vuc song Nhué—Pay duoc van chuyén tir cira song Déy ra ving bién khu vuc chau thé Song
Hong. Khu vuc ndy con tap trung cac hé sinh thai dit ngap nudc quan trong nhu rimg ngap
min, ving nudc cira séong, bai triéu ven bién,.. cd vai trd quan trong ddi v6i duy tri sinh ké
ctia cong dong dia phuong va cung cAp ngudn loi thiry hai san gia tri. So d6 khu virc nghién
ctru duoc thé hién trong Hinh 1.

2.2. Khao sat thuc dia va Zcfy mau

Cac mau nude bién ven bd duoc thu thap va khao sat tai 03 khu vuc cira song, rirng ngap
man va ven bo tai khu vuc phia. Mau nude bién ven bo tﬁng mat dugce thu thap 01 lan khi
triéu cao vao thang 01/2020 bao gom 05 mau nudc tai ving bién ven bo, 14 miu nudc tai cac
khu vuc ring ngép man va 10 mau nudc tai cira song (Hinh 1). Vi tri léy mau duoc thue hién
kéo dai tir khu vuc cira song Ninh Co dén cira song Day thuoc khu vuc phia Nam chau tho
song Hong. Mau nudce thu thap duge chira trong chai nhwa PE nguyén sinh, bao quan ngay
trong thung da va van chuyén vé phong thi nghiém truéc khi tién hanh phan tich thanh phan
cac chét dinh dudng. Cac thong s6 hién truong duoc tién hanh do dac truc tiép tai hién truong
sau khi thu thap mau.

2.3. Phuong phdp xdc dinh thanh phan chat dinh dudng trong méi trieong nwée bién

2.3.1. Phuong phap xéac dinh cac thong sb hoa Iy moi trudng

Céc thong s6 hoa Iy mdi trudng nude bién ven bo bao gom pH, TDS, Eh, Do mubi duoc
do dac truc tiép tai hién truong bﬁng hé théng do nhanh da chi tiéu Horiba WQC 30 véi cac
dién cuc k¥ thuét s6 300-PH2 cho pH, 300-C2 cho do mudi va TDS, dién cuc thiy tinh 9300-
10D cho gia tri thé oxy hoa khir Eh. Sai sb ctia thiét bi trong qué trinh do dac hién trudng la
khong qua 0,5% ddi v6i dién cuc ki thuat s va 0,1 mV dbi voi dién cyc thay tinh.

2.3.2. Phuong phap phan tich Amoni, Nitrate va Phosphat trong méi trudng nudc bién

Ham lugng Amoni, Nitrate va Phosphat trong méi truong nude bién duge phan tich bang
hé thong phan tich tu dong dong lién tuc CFA Skalar SAN++ (Skalar Analytical BV, Breda,
The Netherlands) tai Phong thi nghiém trong diém Dia méi truong va Ung phé Bién doi Khi
hau, Khoa Pia chit, Truong Pai hoc Khoa hoc Ty nhién. Trudce khi tién hanh phan tich, miu
nude dugc loc qua gidy loc dinh luong nham loai bo cac vat chét lo limg ¢ kich thudc 16n
hon 10 um. Mau nudc bién ven bo sau khi loc dugc giir trong thung da va duoc phan tich
ngay trong ngdy loc mau.

Qua trinh phan tich tu dong Amoni (NH4—N) duoc dua trén phan tng Berthelot, trong
d6 Amoni dugc clo héa thanh monocloramin va duge cho phan (g v6i phenol. Trong qua
trinh phan tmg, Natri nitroprusside va Natri hypoclorit dugc sir dung 1a chat xtc tac cho phan
mg. San phdm phan @ng tao thanh phuce chat mau xanh lyc va duge do dac bang dau do
quang hoc vé6i budc song 630 nm. Ddi v6i mau co ham lugng Amoni du kién cao hon 500
png/L s& duoc pha lodng it nhét 2 1an trudc khi tién hanh phan tich. Nguyén 1y cua phén tich
Nitrate (NO3—N) trong moi truong nudc bién st dung phuong phap khir Cadimi; mau phan
tich dugc tu dong dwa cung dung dich dém pH 8,2 qué cot chira cadimi phu dong dé khur
Nitrate trong nudc bién thanh Nitrite. Nitrite sau phan ing duoc xac dinh bang cach diazo
hoéa vai Sulfanilamide va két hop véi N—(1-naphthyl) Ethylene diamine dihydrochloride dé
tao thanh mau hong va duoc do & bude song 540nm. Ham lugng Phosphat (PO4—P) trong
nude bién dugc xac dinh bang phan tng gitra Amoni heptamolybdate va Kali antimony (IIT)
oxide tartrate trong moi truong axit vira v6i dung dich chita phosphate dé tao phirc Amoni-
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Phospho-Molybdate. Phttc chat nay trong qua trinh khir c6 may xanh lam dam khi phan tng
vo1 L (+)-Ascorbic axit va dugc do ¢ budc song 880nm. Cac modul phan ung va lay mau
dugc van hanh ty dong théng qua hé thong CFA SAN++ va phan mém diéu khién
FlowAccess V3 cua hang Skalar [11].

2.3.4. Kiém soét chat luong phén tich

Trong qua trinh thuc hién phan tich, viéc kiém soat chat lugng phan tich dugc thuc hién
theo huéng dan ciia hang Skalar va thyc hién phan tich mau lip trong qua trinh phan tich
[11]. Cac hoa chat chuan phuc vu phan tich dugc sir dung xdy dung duong chuan va kiém tra
chat lugng phan tich bao gdm Natri nitrate (Merck 106537), Amoni Clorua (Merck 101145)
va Kali Dihydro phosphate (Merck104873). Gi6i han phat hién ctia phép phan tich c6 thé dat
dugc d6i voi Nitrate va Amonium 14 5 pg/l va Phosphate 12 2 pg/l. Sau 10 mau phan tich,
mot miu chét chuan dugc lap lai nham hiéu chinh su bién déi tin hiéu (néu co) cla dau do
trong qua trinh phan tich. Viéc hiéu chuan két qua phén tich nay duoc thuc hién tu dong trong
phan mém FlowAccesss V3. Cac mau ldp ciia chat chuan va mau phén tich dugc danh gia
nham dam bao mirc d6 sai khac giita cic lan phan tich khong quéa 5%, gia tri R ciia dudng
chuén phan tich trong khoang 0,99 dén 0,999.

2.4. Phuong phdp xir Iy 56 liéu

Két qua phan tich mau dugc xir Iy bang phan mém FlowAccess V3 va xuat dit liéu phan
tich ra Microsoft Excel. Két qua phén tich dugc xir 1y thong ké bang phan mém SPSS va cac
biéu do dugc thuc hién bang phan mém Sigmaplot. Nham danh gia su khac biét vé cac thong
s6 héa Iy moi trudng va ham luong cac chat dinh dudng giita cac khu vyce viing bién ven b,
ctra song va rung ngap man, phép thong ké phan tich phuong sai (ANOVA) va phén tich
tuong quan dugc thyuc hién bang phan mém SPSS. Sy khac biét co y nghia thong ké giita cac
khu vuc 1dy mau dugc ghi nhan néu gia tri p < 0,05.

3. Két qua va Thao luin

3.1. Bdc diém cdc thong sé héa Iy méi truong miede tai khu viee nghién civu

Dic diém cac thong s6 hoa ly méi truong nudce bién tai khu vuc nghién ciru gdm pH, Eh,
TDS va d6 mudi (Sal) dugce thé hién trong Hinh 2. Két qua nghién ciru cho thaiy gia tri pH
dao dong tir 7,5 dén 8,6 va khong thay co gia tri khac biét gitra cac khu vyc lay mau. Gia tri
pH trung binh (£SD) ctia timg khu vuc 1a 8,3+0,1, 8,3+0,1 dén 8,140,3 véi mau nudc bién
ven b0, cua song va rung ngap man (Hinh 2). Tuong tu nhu pH, gia tri Eh cling khéng cho
théy su khac biét gitta cac khu vuc léy mau véi khoang dao dong tr 121,9 dén 1892 mV, gia
tri trung binh tuong tng 1a 143,1£15,4 mV, 149,4+244 mV, va 150,3£16,4 mV cho mau
nudc bién ven bo, cira séng va rimg ngap man. Gia tri pH va Eh tai khu vuc nghién ctru co
murc do twong quan nghich trung binh (Bang 1). T két qua gia tri pH va Eh cho thdy khu
vuc nghién clru nam trong nhoém moi truong kiém yéu —oxy héa yéu (7,5 < pH <8,5; 100mV
<Eh < 150mV) va moi truong kiém yéu — ‘oxy hoa manh (7,5 <pH < 8,5; Eh > 150mV).

Dic diém d6 mubdi dao dong tir 11,7 dén 29,3 %o va co6 sy khac biét rd rang gitra khu vuc
clra s6ng va rimg ngdp man voi nude bién ven bo (ANOVA, F = 4,237, p < 0,05). Gia tri
trung binh (£SD) ciia d6 mubi twong tng 13 22,4+2,5%o, 22,4+4,1%o va 26,8+1,8%o0 cho khu
vuc rimg ngip man, clra song va nude bién ven bo (Hinh 2). Xu thé tuong Gmg ciing dién ra
v6i TDS khi ham lwong TDS trong nude bién tai khu vie nghién ciru dao dong tir 11,3 dén
28,2 g/L, gia tri trung binh (£SD) 1a 21,6+2,4, 21,6+4,0 va 25,8+1,7 g/L cho khu vuc ring
ngap man, ctra séng va nude bién ven bd (Hinh 2).

Nhin chung, gia tri ¢ mudi va TDS thé hién xu thé phu hop véi nude bién tai cac ving
clra song va rimg ngdp man voi gia tri 6 mudi bién thién 16n va c6 lién quan tryc tiép dén
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nguén nudc ngot tur luc dia chay ra bién. Pic diém cac thong s6 moi truong tai khu vuc
nghién ctru déu co gia tri twong dwong véi cac khu vuc cira song khac tai Viét Nam va khong
thé hién cac diu hiéu bat thuong vé dic diém moi truong [12-13]. Tuy nhién, dac diém cac
thong s6 vé moi trudng nude bién ven bo va cira song c6 su bién dong theo mua [13-14] nén
viéc tién hanh cac nghién ciru tiép theo nham danh gia bién dong dic diém moi truong theo
thoi gian tai khu vic nay 14 rat can thiét trong cic nghién citu tiép theo.
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Hinh 2. Bic diém cac thong s hoa Iy méi trudng nude bién ving bo khu vye nghién ciru.
Ghi chii: CS: Cira séng; NBVB: Nude bién ven bo; RNM: Rirng ngdp mdn

Bing 1. H¢ s6 tuong quan giita cac thong sb hoa 1y méi truong va ham lugng cac chit dinh dudng
trong mdi trudng nudc bién.

pH Eh TDS Pomudi POs+~P NO:-N  NH+N
pH -0.455"
Eh -0.455"
TDS 0.999"  -0.475"  -0.399*  -0.370°
Do mudi 0.999* -0.473"  -0.390°
PO,-P 04757 -0.473" 0.485™  0.499*
NO;-N -0.399°  -0.390°  0.485* 0.953*
NH,~N -0.370" 0.499™  0.953"

* Heé sb tuong quan véi gia tri p < 0,05; ** HE s6 tuong quan vai gia tri p < 0,001

3.2. Ddc diém phdn bé cdc chat dinh dudng trong méi trieong nude bién ving bo khu viec
nghién cuu

Két qua nghién ctru cho thay gid tri ham lugng NO3—N trong méi truong nudc bién ving
b tai khu vic nghién ctru dao dong tir 80 dén 853,1 pg/L véi gia tri trung binh (+SD) 1a
270,2+184,6 pg/L. Gia tri trung binh ham lugng NO3-N trong madi trudng nude bién ven bd
tuong tng 12 119+50,7 pg/L, 192,3+47,5 pg/L dén 454,8+204,1 pg/L voi ving bién ven b,
rimg ngap man va ctra song (Hinh 3). Két qua phén tich ciing cho thiy gia tri NO3-N c¢6 su
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khéc biét c6 y nghia thong ké giita cac khu vuc (ANOVA, F = 16.945, p < 0,001) va thé hién
xu hudng giam dan tir ctra song téi rung ngdp man va nude bién ven bo.
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Hinh 3. Dic diém phan bé ham lugng NO;—N va NH,~N trong moi trudng nudc bién ving bo tai
cac khu vuc nghién ctru.

Ham lugng NH4—N trong méi truong nude bién ven bo tai khu vue nghién ctru ciing cd
su dao dong manh tir 220,1 dén 1325,1 pg/L vé6i gia tri trung binh (£SD) 1a 534,8+280,2
ng/L. Ham lugng NH4—N thé hién xu hudng tuong tu nhu Nitrate véi sy giam rd rét tir clra
song ra moi truong nudc bién ven bor (ANOVA, F =23,814, p <0,001), vdi gia tri trung binh
tuong tng 1a 295,6+73.2 pg/L, 405,7+126,7 ug/L va 835,3+246,4 pg/L cho nudc bién ven
bo, rimg ngdp man va ctra song. Ham lugng PO4—P khong c6 su khac biét qua 16n gira cac
khu vye nghién ctru voi khoang dao dong tir 1,6 dén 44,1 pg/L va gia tri trung binh (+SD) la
7,5+9,2 pg/L. Mot s6 diém c6 gia tri PO4 cao hon so v6i mdi trudong xung quanh nam tai khu
vuc clra sOng va rung ngap man, gan céc clra cong trao ddi nudc cia hoat dong NTTS trong
dé. Két qua nghién ctru ciing cho thay ham luong chét dinh dudng c6 su dao dong 16n trong
mdi truong nudc tai khu vuc cira song va mirc 6 dao dong giam dan tai khu vuc rimg ngap
man va nude bién ven bo. Tuy nhién, gid tri ham luong NH4-N va NOs-N trong khu vyc ¢6
dau hiéu ting cao, v6i gia tri ham luong NH4—N déu vuot qua QCVN 10:2015 vé nude bién
ven bo cho ving nudi trong thity san va bao ton thiy sinh dbi voi nude bién ven bo va ring
ngap man, con tai khu vyc cura song thi ham luong Amoni da vuot qué gia tri gioéi han
(GTGH) gay 6 nhiém moéi trudng nude. Pdi v6i Nitrate trong nude bién ven bd, trong QCVN
10-MT:2015/BTNMT khong quy dinh ham luong Nitrate nhung khi d6i sanh véi tiéu chuan
moi truong ASEAN thi ham lugng Nitrate di vuot tir 2-8 14n so voi GTGH (60 pg/L) [15].
Mac du céc loai sinh vat va hé sinh thai c6 ngudng chiu dung ddc tinh véi ham Iugng cac
chat dinh dudng trong moi truong nudc bién kha cao, sy gia ting ham luong cac chat dinh
dudng ciing 1a van dé dang quan tam va xu 1y trong thoi gian t6i [ 16-18]. Ngoai ra, thoi diém
ldy mau nghién ctu duge thye hién trong mua kho voi ham lugng cac chat dinh dudng tai
c4c cira song mién Béc co xu huéng thap hon so voi mua mua [13-14], nén viéc danh gia tac
dong tich 1y va lau dai cua 6 nhiém céc chat dinh dudng 18n cac loai sinh vat ciing rat can
thiét dugc thuc hién trong cac nghién ctru tiép theo.

Két qua danh gia tuong quan cho thiy gia tri ham luong cac chat dinh dudng c¢6 tuong
quan nghich & mirc trung binh d6i véi gia tri TDS va d6 mudi. Ham lwong POs—P ¢6 twong
quan thuan & muc trung binh ddi véi NO3—N va NH4—N, trong d6 NO3—N va NHs—N ¢6 twong
quan thuan rat cao. Su twong quan giita NO3-N va NH4—N trong mi truong bién gin lién
v&i cac ngudn phat sinh chat dinh dudng va qua trinh dia héa ctia Nito trong moi truong nudce
bién va ctra song [ 19]. D6i v6i ham luong POs—P ¢c6 gié tri thap trong moi truoéng b1en nhung
su twong quan thudn gitra PO4—P v6i NO3—-N va NH4—N ¢6 thé lién quan dén ngudn gdc phat
tan cta cac chat dinh dudng tir luc dia ra méi truong [20]. Nhu vay xu huéng ham luong ciia
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cac chat dinh dudng giam déan tir khu vuc cira song ra rimg ngap man va nudc bién ven bo.
Xu hudng phén bo nay phu hop véi qua trinh pha loang va hap thu chat 6 nhiém tai ctra song
va rung ngap man trude khi dugc dua ra moéi truong nudc bién ven bo [21].

Bang 2. So sanh ham lugng cac chét dinh dudng tai khu vuc nghién ctru vi mot s6 khu vuc khac
trong va ngoai nudc.

Khu vue Moi Tai liéu
nghién ciru truong NH.-N (ug/L) NOs-N (ug/L) PO.-P (ng/L) tham khéo
Nam chdu  Rimg ngdp 405,7+126,7 192,3+47,5 8,247,9
tho song man Khu vue
Hong Cira séng 835,3+246,4 454,8+204,1 8,9+12,6 nghién cu’u
Nude bién 295,6+73,2 11950,7 2,8+1,3
. ven bo
Véan Bon Lach triéu 126,8-151,9 80,9-86,5 23,85-24,14 [14]
Hai Phong Cira song
Yé nudc 16,5-571,5 86,7-285.,4 8,81-39,0 [13]
bién ven bo
Nha Trang Nude bién .
(2017) ven bo 21,15+€17,42 32 +0,93 7,64 +4,57 [22]
Ving Tau Nude bién .
(2017) ven bo 16,10 + 5,71 87 +£25 13,47+ 2,87 [22]
Nam Du, 6 bidn 27-136 16-42 5-13 [23]
Kién giang
Can Gio Ctra song 150-300 600-1500 150-320 [24]
Phuket -z \ -
(Thai Lan) Bién ven bo 0-93,15 0-41,3 0-81,30 [25]
Vinh )
Panguil Bién ven bo - 300-900 100-500 [26]
(Phi-lip-pin)
Merbok R
(Malaysia) Ctra song 100-1180 50-210 60-80 [27]
100* 0 200%
GTGH (QCVN 10- (ASEAN) (QCVN 10-
MT:2015/BTNMT) MT:2015/BTNMT)

* QCVN 10-MT:2015/BTNMT déi v6i nude bién ven bd cho nudi trong thity hai sin va bao ton thuy sinh
** Tiéu chuan moi truong ASEAN doi voi nude bién ven bo cho bao ton thuy sinh

Duya trén cac két qua da phan tich ké trén, moi truong nude bién tai khu vuce nghién ciru
da c6 xu hudng gia taing ham luong cac chat dinh dudng va cao hon kha nhiéu so véi cac khu
vuc khac trong va ngoai nudc (Bang 2). So sanh véi khu vuc & mién Bac Viét Nam, gia tri
NOs-N va NH4-N tuong d6i cao so véi cac ving bién va cira song khac nhu dao Van Don
[14], ctra séng CAm va Bach Pang [13], va tuong dwong v6i khu vue Can Gid, thanh phd H)
Chi Minh [24], Vinh Paguil, Phi-lip-pin va ctra song Merbok, Malaysia [26-27]. Gia tri ham
lwong NO3—N va NHs—N trong khu vyre nay ciing cao hon rd rét so véi cac ving bién ven bd
khdc tai Viét Nam nhu Ving Tau, Nha Trang, Kién Giang [22-23] hay Phuket (Thai Lan)
[25]. Nguon phat sinh ciia cac chit dinh dudng nay chi yéu tir cac hoat dong nhén sinh do
con ngudi gy ra nhu néng nghiép, nudi trong thiy san, cong nghiép, chat thai d6 thi,... va
mdt phan nhé do cac qué trinh ty nhién nhu phan hity vét chit hitu co va phat trién cua vi
sinh vat [25, 28]. Do vy, cac ctra song nhu tai khu vuc nghién ctru, khu vuce cira song Bach
Ping, khu vuc Can Gid gan cac khu d6 thi va khu vuc phat trién nong nghiép thuorng thé
hién xu hudng c6 ham luong cac chat dinh dudng cao hon cac ving bién mé khac, dong thoi
da dat t6i nguong GTGH ciia QCVN 10-MT:2015/BTNMT va tiéu chuan mdi truong
ASEAN.

Mot trong nhitng nguyén nhan c6 thé dan dén sy gia ting ham luong cac chét dinh dudng
trong mdi trudng nude bién ven bd khu vire nghién ctru lién quan dén su 6 nhiém méi truong
tai luu vuc song Nhué Pay trong thoi gian qua. Nguyén nhan cia hién tuong nay do dau
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ngudn ciia hé thdng song nay tiép nhan tryc tiép phan 16n nudc thai sinh hoat va nudc thai
cong nghiép tir cac d6 thi, khu dén cu va cac khu-cum cong nghiép tai Ha Noi, Ha Nam, Ninh
Binh, Nam DPinh [12]. Nham giam thiéu ham lugng cac chat dinh dudng nay trong moi truong
nude bién va cira sdng can c6 cac giai phap xu Iy tir nguon phat thai trong lyc dia, xtr ly nuéc
thai NTTS tai cac khu vuc ven bién. Ngoai ra, viéc tlep tuc trong va bao v¢ rung ngdp min
ven bién ciing 1a mot giai phap lam giam tai lugng cac chat dinh dudng thai ra méi truong
bién do chirc ning loc cac chat 6 nhidm va lam cham qué trinh phat tan cac chat 6 nhidém cta
HST nay tai khu vuc cira séng ven bién [19, 21]. Trong nghién ctru nay, gia tri ham luong
cac chat dinh duong thé hién xu hudng giam rd rét tir cira song t6i ring ngap man va nuoc
bién ven b, thé hién rimg ngap mian trong khu vuc nay ciing c6 gia tri doi voi viéc hap thy
va giam thiéu ham luong cac chat dinh dudng trong méi truong. DE lam rd dugc cac qua
trinh ké trén, cac nghién ctru vé bién d6i ham luong chit dinh dudng theo khong gian va thoi
gian la rat can thiét dugc thue hién tai khu vuc nay trong thoi gian toi.

4. Két luan

Két qua nghién ctru cho thdy khu vuc phia nam chau thd song Hong tai thoi diém lay
mAiu di c6 dau hiéu gia ting ham lugng cac chat dinh dudng (Amoni, Nitrate) trong nud6ce
bién ven bd tai cac khu vuc rimg ngp min, ctra sdng va nude bién ven bo. Mot s6 diém tai
khu vuc nay cho thdy gia tri ham luong céc chat dinh dudng (Amoni, Nitrate) da vuot qua
GTGH trong QCVN 10-MT:2015/BTNMT va Tiéu chuin méi truong ASEAN. Tuy nhién,
ham luong céc chét dinh dudng trong nudc bién ven bo tai cac khu vue ¢ rimg ngap min co
gia tri thip hon 13 rét so v6i khu vuc cira séng, thé hién vai tro 12 “mang loc ty nhién” gitp
ling dong va hap thu cac chit 6 nhiém tir luc dia truée khi thai ra méi truong bién. Nhin
chung, khu vuc ving b phia nam Chau tho song Hong da bude dau xay ra hién tuong gia
tang ham lugng cac chat dinh dudng trong méi truong nudc blen ven bo, néu xay ra trong
thoi gian dai s& dan dén nguy co phii dudng va tac dong truc tiép dén hé sinh thai rimg ngap
man, vung nudc ctra song va cac hé sinh thai dét ngép nudc khac trong khu vuc. Vi vay, cac
nghién ctru ¢6 tinh lién tuc theo khong gian va thoi gian 1a rat can thiét dugc thyc hién trong
thoi gian t6i dé 1am rd sy bién dong theo khong gian va thoi gian ciia ham lugng cac chat
dinh dudng trong méi trudng nude bién ven bo.

Péng goép cua tac gia: Xay dung y tuong nghién ctru: L.V.D., P.V.H.; Lya chon phuong
phap nghién ctru: L.V.D., N.T.T.; Xt ly s6 liéu: L.V.D., N.T.T.; Phan tich mau: L.V.D.,
N.D.K., L.V.D.; Liy mau: L.V.D., P.V.H., N.D.K., L.V.D.; Viét ban thao bai bao: L.V.D.,
P.V.H.; Chinh stra bai bdo: L.V.D., N.T.T., P.V.H.

Loi cdm on: Nghién ctru nay duoc thuc hién dudi su tai trg cia dé tai nghién ciru khoa hoc
cép Dai hoc Quéc gia Ha Noi, ma s6 QG19.01. Bén canh do, tap thé tac gia tran trong cam
on su giup d& cta cac co quan dia phuong trong qua trinh khao sat va thuc hién nghién ctru
nay.
Loi cam doan: Tép thé tac gia cam doan bai bio nay 1a cong trinh nghién clru cta tap thé
tac gia, chua dugc cong bd ¢ dau, khong duoc sao chép tir nhimg nghién ciru trude day;
khong c6 su tranh chap 1oi ich trong nhom tac gia.
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Characteristics of selected nutrients in coastal waters from the
southern Red River Delta
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Abstract: Nutrients in coastal waters play essential roles for coastal ecosystems and
organisms, but the increasing concentration of these nutrients also negatively impacts the
environment. The present study collected and analyzed the content of nutrients, including
Ammonium, Nitrate, Phosphate, and physicochemical parameters of coastal waters from
the southern Red River Delta. Results showed that the concentration of Nitrate significantly
decreased from estuaries, mangroves to nearshore waters with an average of 454.8+204.1
ug/L, 192.3+47.5 png/L to 119+50.7 pg/L, respectively. Similar results were observed for
Ammonium concentrations with an average value of 295.6+£73.2 pg/L, 405.7£126.7 ng/L,
to 835.3+246.4 pg/L, for nearshore waters, mangroves, and estuaries, respectively.
According to Vietnam (QCVN 10-MT:2015/BTNMT) and ASEAN environmental
standards for coastal marine environments, the concentration of Ammonium and Nitrate has
exceeded the allowable limit. The study also points to the role of mangroves in absorbing
nutrients transported from the mainland to the coastal area and further investigation is
necessary to clarify this process in the coastal area.

Keywords: Mangroves; Estuary; Coastal zone; Nutrients; Red River Delta.
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Tém tit: Nguén nude mit ngdy cang 6 nhiém do diéu kién tu nhién va cac hoat dong cua
con nguodi. Chinh vi thé, viéc theo ddi, danh giava kiém soat chat luong nguén nudc mat la
nhiém vu quan trong va cp bach trong giai doan hién nay. Nghién ctru di tién hanh thu thap
s liéu chat lugng nudc mat giai doan 2000-2020 va khao sat ngudi dan ¢ cac vung xung
quanh cac nguon thai: (i) khu dan cu (quan Ninh Kleu) (i1) khu c6ng nghiép (quan Binh
Thuy), (iii) khu trong cdy an trai (huyén Phong Dlen) va (iv) khu trong laa (quan O Mbén,
Théi Lai va Co o). Két qua nghién ctru cho thay cac thoi diém 1y mau trong nam khac
biét khong nhiéu va co xu hudng xau hon ¢ thang 12, cu thé pH va nhi¢t d§ khong khac biét
giita cac khu vuc nghién ctru. Chat lugng nudc mat tot nhat & khu vuc trong ciy an trai va
xau nhat ¢ khu vue dan cu. Nguyén nhan gy 6 nhiém nudc mit do c6 nhidu cong ty, khu
cong nghiép chua xir Iy chét thai tt. Cac chat thai dugc thai truc tiép xudng song ngay cang
nhiéu va do str dung qua nhiéu phan bén va thude bao vé thuc vat nén can ¢ bién phap quan
1y va xir 1y tot cac nguon thai trong thoi gian téi.

Tir khéa: Khu dan cu; Khu cong nghiép; Khu tréng lta; Cac ngudn nudc thai.

1. M& dau

O nhiém nuéc mit di va dang 1 vin dé nghiém trong ddi véi Viét Nam noi riéng va thé
giéi n6i chung. Chinh vi thé, trong thoi gian qua di co rat nhidu nghién ctru nham tim hiéu
cac nguyén nhan 1am anh huong dén méi trudng nude mit. Trong d6, nghién ciru vé cac qua
trinh ty nhién va con ngudi lam anh huong dén chat luong nude mit & mién trung Bangladesh
[1], hay danh gia vé chat luong nudc mit & Bic Hy Lap [2], nghién ctru vé su thay doi cua
chat lugng nudc theo mua vu va dia diém & Tho Nhi Ky [3],... Dac biét cac tac gia con
nghién ctru anh huéng cua hoat dong nong nghiép dén chat lugng nude mat [3-7], anh huong
ctia khu cong nghiép dén chat lugng nude mat [8-9] hay do thi hoa 1am anh hudng dén chét
luong nudc mat [ 10]. Tuy nhién, cac nghién ctru nay duogc trién khai trén mot hodc hai hoat
dong 1én chat luong nudc mit ma chua so sanh giira nhiéu tac nhan véi nhau.

Déi voi Viét Nam, moi trudng nudc mat la mot van dé quan tam hang dau cua Chinh
phu Viét Nam, chinh quyen dia phuong va ca dan cu [11-12] vi cudi cuing chét luong nude
mit anh huéng rit 16n dén stc khoe doi séng cua con ngudi [13-14]. Trong d6 bao gém ca
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strc khoe thé chét, 14n strc khoe tinh than. Do tim quan trong cua chat lwong nudc mat [14]
nén quy chuén vé chét luong nude mit da duoc Chinh phu cip nhat thudng xuyén trong thoi
gian qua. QCVN 08-MT:2015/BTNMT (QCVN 08) [15]. Nam 2020, B6 Tai nguyén va Moi
truong da dua ra dy thao bd sung thém mot sé quy dinh vé chat lwong méi trudng nude [16].

Mac du sy quan tdm cua cac bén lién quan, nhung chat luong nude mét hién dang d6i mat
v0i tinh trang 6 nhiém trim trong [14. 17] boi su gia tang dan s6 qua nhanh, sy ting truong
o at ctia nén cong nghiép va sy d6 thi hoa khong kiém soét cua cac thanh phd 16n trong ca
nude [13, 18] va do cac hoat dong nong nghiép gay ra. Su 6 nhiém ngudn nudc mat c6 thé
do nhiéu ngudn khac nhau, trong do, do y thirc cua con nguoi [19], do thién tai va bién d6i
khi hau gy ra [14]. Cac nghién ctru vé yéu té anh hudng dén chit lvong nude mit da duoc
thyc hién [7, 18-21], nhung da phan cac tic gia chi nghién ctru mot hoat dong 1am anh huong
dén chat luong nudc mat nhu anh hudng cia khu cong nghiép, anh hudéng cua dan cu, anh
huong cua tréng laa dén chét luong moi truong nude mat. Chua co nhiéu nghién ctru so sanh
nhiéu yeu td tac dong lam anh huong dén chat luong nudc mat, trong do cu thé 14 tai thanh
phd Céan Tho (TPCT). Trong b6i canh d6, can co cai nhin tong quat Ve dién bién ciia chat
luong nudc mat va ngudn gy 6 nhiém trong mot thoi gian dai qua cac s6 liéu thu thap, quan
trac hang nam, két ‘hop voi sy danh gia thyuc té va cam nhén thyc té vé chat luong ngudn nude
da thay d6i nhu thé nao trong khoang thoi gian 20 nam qua. Nghién ctru di tién hanh thu thap
s6 liéu thr cAp vé chét lugng ngudn nude mit & TPCT giai doan 2000-2020 vé cac chi tiéu
1y hoa ciia nude twong tu nghién ctru ciia [21] va két hop véi phuong phap phong van nong
ho trén dia ban TPCT. Nghién ctru chon dia ban TPCT lam vung nghién ctru vi day la ving
gitra ngudn song Mé Cong va co day du cac hoat dong 1am anh huong dén chat luong ngudn
nude mit nhu trong lha, trdng cdy an trai, cac khu cong nghiép va c6 mat do dan cu tap trung
cao & cac khu vuc trung tim cta thanh phd. Muc tiéu ctia nghién cru nay nham xac dinh xem
cac yéu td nao anh hudng chinh dén chit luong nudc mit va dién bién cia chét lugng nude
mat nhu thé nao trong 20 nim qua tai TPCT.

2. Phuong phap nghién ciru

2.1. Poi twong va khu vue nghién civu

Nghién ctru nay da thyc hién dénh gia va khao sat quan diém cua ngudi dan vé chat
lugng moi truong nude mat tai TPCT ¢ 4 khu vuc c6 cac hoat dong lam anh huong dén chat
luong nguén nude mat nhu: (1) Khu vue dan cu; (2) Khu céng nghiép; (3) Khu vuc trong
cdy an trai va (4) Khu vuc trong lta tai TPCT. Chi tiét vé vi tri quan tric chat luong nudc
dugc thé hién qua Hinh 1.

2.2. Phwong phdp thu thdp so liéu

2.2.1. S6 liéu thir cap

Cac s6 liu thtr cAp vé chat lugng ngudn nudc mit duge thu thap tai Trung tim Quan
trac Tai nguyén va Mai truong — S Tai nguyén va Méi trudng TPCT vé cac chi tidu: nhiét
d6, pH, nhu cau oxy sinh hoa (BODs), nhu cu oxy héa hoc (COD), oxy hoa tan (DO), amoni
(NH4"), téng chét ran lo limg (TSS), nitrit (NO2"), nitrat (NO3~) va PO4*~ trong giai doan 20
nim tir ndm 2000 dén 2020 vao céac thang 3, 6, 9 va 12 hang nam tai 20 dia diém nghién ctru
thudc 4 vung nghién ctru khac nhau (Hinh 1).

2.2.2. S6 liéu so cip

S6 liéu so cap duoc thyc hién béng phuong phap diéu tra nong ho theo biéu cau hoi soan
san va theo phuong phap thuén tién ngau nhién theo 4 vung nghién ctru thudc dia ban TPCT.
Co mau thu thép cho tong khu vuc nghién ciru 1a 145 mau. Céc chi tiéu thu thap vé: khao sat
vé ngudn nude cung cap cho cac muyc dich sir dung nudc, cac bién phap xir 1y trude khi thai
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ra ngudn tiép nhan, danh gid nhan thirc cua ngudi dan vé mai trudong nude, cac nguyén nhan
va giai phap khac phuc.
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Hinh 1. Vi tri cac diém quan tric chat lugng nude tai TPCT giai doan 2000-2020.

2.3. Phuong phdp xir Iy 56 liéu

Str dung phuong phap thong ké mé ta dé mé ta cac thong sé vé chat lwong nudc mat va
cac so liéu khao sat tai viing nghién ctru.

Str dung phuong phap phan tich phuong sai ANOVA va phép thir DUNCAN dé so sanh
chat lvong nudc mat tai cac ving nghién ctru khac nhau (ving san xuét lia, ving trong cay
an trai, vung dan cu, khu cong nghiép).

St dung Quy chuan quéc gia (QCVN 08-MT:2015/BTNMT) vé chat luong nuéc mat
dé so sanh va ddi chiéu vé6i chat lugng nude mit tai TPCT.

St dung phuong phap phén tich twong quan dé xac dinh sy twong quan giira cac chi tiéu
chat lugng nude va theo tién do thoi gian (ndm).

3. Két qua va thao luin
3.1. Két qua nghién ciru chdt lwong nuée mdt tai TPCT giai doan 2000-2020

3.1.1. Két qua chat luong nudc mit theo khu vyre nghién ctru

Két qua phan tich théng ké Bang 1 cho thay, c6 8 chi tiéu c6 sy khac biét y nghia théng
ké vé chat luong gitra 4 khu vuc nghién ciru nhu: DO, BODs, COD, TSS, NH4", Fe, NO>™ va
NO;~ & mirc y nghia thong ké 1%. Cac chi tiéu vé pH, nhiét d6 va POs> khéc biét khong y
nghia & mirc 5%.

Gia tri pH trung binh gitra 4 khu vue nghién ctru trong giai doan 20 nam dat 7,09 va dao
dong tir 7,07 (khu vuc dan cu) dén 7,14 (khu cong nghiép). Nhin chung gia tri pH cia dia
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ban TPCT dat mtc Al theo QCVN 08-MT:2015/BTNMT (Hinh 2), diéu nay cho thiy gia
tr1 pH phu hop cho cac dong vat thuy sinh va cac muc dich sir dung khac.

Nhiét d6 nude trung binh & tit ca cac dia diém dat 27,2°C va sy khac biét khong c6 y
nghia ¢ mirc y nghia théng ké 5% & 4 khu vuc. Do khu vyc nghién ctru hoan toan trong pham
vi TPCT va nén nhiét khong khi trong d6i dong déu nén nhiét d6 nude & cac khu vure nghién
ctru khong khac biét.

Chi tiéu ham lugng oxy hoa tan (DO) c6 sy khac biét gitta bén khu virc nghién ciru ¢
murc ¥ nghia 1%. Trung binh ham lugng oxy hoa tan dat 4,6 mg/L. Khu vuc Khu cong nghiép
c¢6 ham lugng DO cao nhét (4,8 mg/L) va khac biét c6 y nghia so vdi 3 khu vyc con lai. Trong
khi d6, ham lugng DO thip nhit & Khu déan cu (4,4 mg/L). DO cao hon ¢ thé cho thay kha
nang tu lam sach cua cac vung nudc tdt hon. Tuy nhién, gia tri oxy hoa tan do duogc tai khu
vue nghién ctru twong ddi thap, do d6 co thé gay ra sy thiéu hut cho céac thiy sinh vat, cu thé
chi dat cot B1 theo quy chuin QCVN 08-MT:2015/BTNMT, c6 thé phuc vu tudi ti€u hodc
thay loi (Hinh 2). DO & cac ving nudc mit tai Can Tho khong thyc su thich hop ddi véi doi
song thuy sinh [24]. Tir s6 liéu cht lugng nudce cho thiy DO thap 1a do 6 nhidm boi cac chat
hiru co.

Ham luong COD cao nhit & khu dan cu (18,8 mg/L) va khac biét y nghia so véi cac khu
vuc con lai. Trong khi, 3 khu vuc con lai c6 ham luong COD khong khéc biét théng ké, bén
canh d6 khu vuc trdng cdy an trai c6 khuynh huéng c6 ham luong COD thip nhat (12,6
mg/L). Trung binh ham lugng COD cua 4 khu vuc nghién ctru 1a 15,1 mg/L. Xét tong thé,
trung binh ham luong COD ctia tat ca cac khu vuc nghién ciru dat mic B1. Tuy nhién, néu
danh gia theo khu vuec thi chi c6 khu vuc dan cu ¢6 ham lugng COD & murc B1, cac khu vuc
con lai dat mirc A2 theo QCVN 08—-MT:2015/BTNMT (Hinh 2). o) song Hau, COD dao dong
tor 11,68 3,76 —13,54 £ 4,72 mg/L [23] dugc coi 1a giau dinh dudng [25]. Trong nghién ctru
nay, COD chi ra rang cac thily vuc & khu vuc nghién ciru & mic trung binh, cho thdy chat
lwong nudc c6 dau hiéu bi 6 nhiém. Két qua nay phu hop véi nghién ciru vé chat lugng nudce
mit ¢ quan Ninh Kiéu trong hai nam 2018 va 2019 [22].

Ham luong BODs trung binh ctia cac khu vuc nghién ctru dat 9,4 mg/L, gia tri nay dat
mirc Bl cia QCVN 08-MT:2015/BTNMT (Hinh 2). Cu thé, ham lugng BODs dat gia tri nhd
nhat ¢ khu vuc trong cdy an trai (7,8 mg/L). Trong khi d6, ham lwong BODs cao nhit hay
xau nhit ddi véi chat luong nude khu vuce nghién ctru 1a khu dan cu (11,4 mg/L). Qua két
qua BODs cho thay, tai khu dan cu, cac chat 6 nhiém dang d& phan huy sinh hoc nhiéu hon
va chat luong nudc mit thap hon khu vuc trong cdy an tréi.

Céc nghién ctru trude dy cho thay ndong dd6 BODs trong céc thuy vuc o tinh An Giang
:a6,6+1,2-8,2+2,5mg/L [26] va 6 tinh Soc Trang 1a 2,2 —22,4 mg/L [27]. BODs va COD
1a cac thong s cht luong nude co thé chi ra cac chat 6 nhiém hiru co [28] c6 ngudn gbc tir
chan nuoi, bai chon lap, sinh hoat, dich vu va cac hoat dong khac [29].

Xét Vé chi tiéu tong chét ran lo limg trong nudc (TSS), két qua Bang 1 cho thay trung
binh TSS cua 4 khu vyce 1a 39,7 mg/L va dao dong tir 35,6-45,1 mg/L. Trong nghién ctru nay,
téng chat ran lo ltng ddi véi khu vuc trdng ciy an trai 1a cao nhat (45,1 mg/L), khac biét y
nghia so v6i khu déan cu (35,6 mg/L), nhung khong khac biét y nghia so véi khu vuc trong
lta (42,5 mg/L) va khu cong nghi€p (39,8 mg/L). Chi tiéu TSS cua cac khu vuc nghién ctru
déu dat mtrc B1 theo tiéu chudn QCVN 08—-MT:2015/BTNMT (Hinh 2). Tuy nhién, chi tiéu
nay khac nhau phu thugc vao muyc dich st dung nude khac nhau ¢ cac khu vue. Chéng han,
d6i v6i khu vuc trong lta, nguoi dan can co luong phu sa c6 trong nudc dau vao dé cai tao
dat trong mua lii. Bén canh d6, qua trinh xa thai vao ngudn tiép nhan tir khau lam dat, vé sinh
ddng rudng da lam chi tiéu TSS & khu vuc nay cao hon so véi cac khu vuc khac. TSS 1a méi
quan tdm chinh d6i v6i chat lugng nude ¢ Viét Nam néi chung va Pong bang song Ctru Long
noi riéng vi nd dan dén chit lugng nude thip hon va chi phi xir Iy cao hon [23].
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Hinh 2. Biéu dd quan tric chit lugng nudc mit so vai QCVN 08:2015/BTNMT (cot A2).

Ham luong amoni (NH4") trung binh gitta bon khu vyc 1a 0,56 mg/L, dat mic Bl cia
QCVN 08-MT:2015/BTNMT (Hinh 2). Trong d6, gia tri amoni cao nhat & khu vuc dan cu
(1,18 mg/L, vugt mirc B2) va khac biét so voi cdc khu vuc con lai. Ham luong NH4” thap
nhit & khu vue trong cay an trai (0,16 mg/L, dat mic A1) nhung khac biét khong ¥ nghia so
v6i khu vuc trong lua (0,28 mg/L, dat mirc Al). Amoni c6 mat trong moi truong nude cod
ngudn gde tir cac qua trinh chuyén hoa khac nhau nhu nong nghiép, sinh hoat va cong nghiép.
So v6i QCVN 08-MT:2015/BTNMT, chi tiéu amoni ciia khu vuc tréng cdy an trai va khu
vuc trong lua dat mac Al, trong khi khu cong nghiép dat mirc B1 va khu dan cu vuot mirc
B2 1,3 lan (Hinh 2).

Ham lugng sit (Fe) trong nude dao dong tir 0,46-0,7 mg/L va trung binh 1a 0,59 mg/L.
Ham luong sét cao & khu vyc trong la va trong cdy an trai véi 1an luot 13 0,7 mg/L va 0,69
mg/L, cao hon va khéc biét so vdi khu cong nghié¢p va khu dan cu (0,52 va 0,46 mg/L). Theo
QCVN 08-MT:2015/BTNMT thi ham lugng sat khu vue dan cu dat mire Al, cac khu vuc
con lai thugc muc A2 (Hinh 2).

Ham lugng nitrit (NO,") trong nude ciing c6 su khac biét y nghia giita bon khu vuc
nghién ctru. Trung binh ham lugng nitrit 1a 0,55 mg/L va dao dong tir 0,34—,7 mg/L (Bang
1). Tuong ty chi s sit, chi s6 nitrit cling cao & khu vuc trong lua va trong ciy an trai (0,77
mg/L va 0,7 mg/L) va thap ¢ khu vuc dan cu va khu cong nghiép (0,42 mg/L va 0,34 mg/L).
Chi ti€u nay theo quy dinh phai dudi 0,05 mg/L (QCVN 08-MT:2015/BTNMT), do d6 chi
sO nay da vuot khoang 10—15 lan so véi QCVN 08-MT:2015/BTNMT (Hinh 2).

Chi s6 nitrat (NO3") ctia ca 4 khu vuc nghién ciru déu nhé hon mirc chuan A1 cia QCVN
08—MT:2015/BTNMT (Hinh 2). Cy thé, Bang 1 cho thdy, chi s nay trung binh giita bon khu
vuc nghién ctru 1a 0,45 mg/L, thip hon 4,5 1an so v&i quy dinh. Ham luong nitrat thdp nhat



Tap chi Khi twong Thiy van 2022, 733, 39-55; doi:10.36335/VNJHM.2022(733).39-55 44

& khu vyc trong laa va khu vyc trong cy an trai (0,34 mg/L) va cao nhit & khu cong nghiép
(0,61 mg/L).

Xét vé chi tiéu ham luong phosphate (PO4*), két qua Bang 1 cho thiy c6 su khéac biét
khong y nghia gitta 4 khu vuc nghién ctru. Trung binh ham lugng PO+*~ 1a 1,89 mg/L va dao
dong tir 1,17 mg/L (khu dan cu) dén 2,85 mg/L (khu vuc trong cdy an trai). Chi tiéu ndy vuot
gi6i han mire t6i da B2 (3,8 1an) theo QCVN 08-MT:2015/BTNMT (Hinh 2). Ngudn PO4*
c6 thé den tir chét tay rira trong sinh hoat, phan bon trong néng nghiép, nudc thai cong nghiép
san xudt bot giat. Khi ham luong PO43 cao s& lam cho rong réu va tao trong nudc phat trién.

Tom lai, két qua nghién ciru giai doan tir nam 20002020 vé chit luong nude mat ctia
TPCT da cho théy gia tri pH, nhiét do va PO4>~ 1a khong c6 su khac biét gitra cac khu vuc
nghién ctru trén dia ban TPCT. Tuy nhién, cac chi tiéu BODs, COD va TSS, NH4", Fe, NO2>~
va NOs3 ¢6 su khac biét c6 y nghia gitra cac khu vuc. Chét lvong nudc mat ¢ cac khu vuce déu
dat mirc B1 cua QCVN 08-MT:2015/BTNMT. Trong d6, dang luu y, riéng chi tiéu NO2™ va
PO43 vuot gidi han cho phép nhiéu 1an (vuot mirc B2) theo QCVN 08-MT:2015/BTNMT
(Hinh 2). Tir két qua trén cho thdy nude mit tai khu vuc nghién ciru dang c6 déu hiéu bi 6
nhiém hitu co va nguy co xuét hién tinh trang phu dudng hoa. Do do, can phai co nhimg giai
phap cai thién chat luong moi truong som [22]. Chat luong nuéc mat it bi 6 nhiém nhat &
khu vuc trong cdy an trai va bj 6 nhiém nhiéu nhat ¢ khu vuc dan cu.

Bang 1. Céc chi tiéu vé chét luong nude mat tai TPCT theo bdn khu vuc.

Khu pH  Nhiét do DO BODs COD TSS NH4 Fe NO:;~ NOs~ PO4-

vire (00) (mg/L) (mg/L) (mg/L) (mg/l) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
1 7,07 27,2 4,4¢ 11,4* 18,8 35,6° 1,18 046> 042> 0472 1,17
2 7,14 27,2 4,8  8,7b° 14,1°® 39.8® 0,53 0,52° 034> 0,61° 2,12
3 7,08 27,2 4,7 7,8 12,6  451*  0,16°  0,69° 0,70* 0,34> 2,85
4 7,09 27,2 4,5b 9,4° 14,7°  42,5* 0,28b°  0,70°  0,77° 034> 1,74
TB 7,09 27,2 4,6 9,4 15,1 39,7 0,56 0,59 0,55 045 1,89

F 0,095 0,994  0,003** 0,000%* 0,000%* 0,014** 0,000** 0,000** 0,000%** 0,000%* 0,325"

Ghi chii: (1) Khu dén cu; (2) Khu cong nghiép; (3) Khu viee trong cdy an trdi; (4) Khu viee trong lia. ns: khéc biét khong
nghia thong ké & mirc 5%, *: Khdc biét thong ké ¢ mirc y nghia 5%; **: Khdc biét thong ké & mirc ¥ nghia 1%. Trong ciing

mét cét cdc chir theo sau cdc s6 giong nhau thi khdc biét khéng y nghia vé mdt théng ké.

3.1.2. Két qua chat lugng nudc mit theo thoi gian 1y mau trong nam

Dién bién cua chét lugng nudc mit theo thoi gian 1dy mau trong nam dugc thé hién &
Béang 2. Két qua cho théy, chi tiéu vé pH, nhiét d9, sét (Fe), nitrit (NO2") va PO4*~ ¢6 su khac
biét y nghia théng ké trong 4 dot 14y mAu trong ndm. Trong khi cac chi tiéu DO, BODs, COD,
TSS, NHs" va NOs~ lai khong ¢6 su khac biét thong ké & muc 5%. Gid tri pH trung binh ca
nim 13 7,1 va da phan cac thang trong nam déu c6 pH bang 7.1, ngoai trir dot 1y mau thang
3 ¢6 gia tri pH 1a 7,2. Nhin chung, su bién dong gia tri vé pH 1a khong dang ké giira cac dot
14y mau nuéc trong nam & tat ca 20 dia diém nghién ciru. Trung binh nhiét do nuoc la 27,2°C
va dao dong tir 26,8°C (thang 6) dén 27,4°C (thang 3 va 12). Su chénh léch vé nhiét d6 nudc
gitta cac dot 14y mau trong nam chi dao dong t6i da 0,6°C. Ham luong DO khac biét khong
¥ nghia giita cac dot (thang) lay mau trong nam, trung binh 1a 4,6 mg/L va dao dong tir 4,5—
4,7 mg/L. Ham luong BODs va COD c6 khuynh huéng nhu nhau d6i v6i 4 dot 14y méu trong
nam. Tuy sy khac biét khong co y nghia vé mit thong ké, nhung hai chi tiéu nay cé khuynh
hudng cao ¢ thang 12 va thap o thang 9 (Bang 2). Dbi véi chi sd TSS ciing c¢6 su khac biét
khong y nghia & muc 5%, ham luong TSS ¢6 khuynh huéng thap ¢ thang 6 (35,6 mg/L) va
cao nhat & thang 9 (42,2 mg/L). Toém lai, chi tiéu hoa Iy ctiia nudc & 4 thoi diém 1y mau trong
nam khac biét khong nhiéu va cé xu huéng x4u hon & thang 12.
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Két qua nay cho thdy ham luong amoni va nitrat on dinh trong nam, trong 6 ham luong
amoni dat cot B1 cia QCVN 08-MT:2015/BTNMT, ham luong nitrat rat thip va nho hon
quy dinh trong cot Al.

Ham luong sit thip nhat & dot 14y miu nude vao thang 3 véi 0,422 mg/L va cao nhat
vao thang 9 (0,667 mg/L), nhung khac biét khong ¥ nghia voi ham lugng sit trong dot 1dy
mau thang 6 (0,646 mg/L) va thang 12 (0,618 mg/L) vé mat thong ké. Nhin chung, ham luong
sit dao dong tur 0,422-0,667 mg/L va trung binh 1a 0,587 mg/L (Bang 2). Dua theo quy chuan
qudc gia nam 2015, ham lugng st trong thang 3 dat cot A1, tuy nhién cac thang tiép theo thi
ham luong st nim trong nhom A2 caa quy chudn nay.

Trung binh ham luong nitrit trong nam cua cac khu vuc nghién ctru 1a 0,547 mg/L, dao
dong tir 0,377-0,701 mg/L (Bang 2). Ham lwong nitrit cao nhat ¢ dot ldy mau nudc thang 6
(0,701 mg/L), khac biét khong y nghia v6i ham lugng nitrit ¢ thang 9 (0,61 mg/L), nhung
khac biét y nghia so voi cac dot ldy mau nudc con lai trong ndm. Ham lugng nitrit thap nhét
& dot ldy mau nude thang 3 (0,377 mg/L). Nhin vao ham luong nitrit cho thiy, tit ca déu
vuot quy chuan cho phép, nhung khuynh huéng ham luong nitrit cao nhét & thang 6 trong
nim va sau d6 giam dan theo thoi gian 1dy mau tiép theo.

Ham lugng PO4*~ trung binh trong ndm 1a 1,849 mg/L va dao dong tir 0,297-3,105 mg/L.
Ham luong PO4*~ thip nhét vao thang 6 (0,297 mg/L) nhung khac biét khong ¥ nghia so voi
thang 9 (0,461 mg/L). Ham luong PO43 cao nhét vao thang 3 (3,105 mg/L) nhung khac biét
khong y nghia so véi thang 12 (2,948 mg/L). Ham luong PO4*~ ¢6 khuynh hudng tang theo
thoi gian 1dy mau nude trong nam twong tw véi chi tiéu nitrit, nhung khac thoi diém cao nhat
va thap nhat. Thoi diém ham luong PO4>~ thap nhét vao thang 6 va sau d6 ting dan dén cao
nhét vao thang 3 nim sau. Trong khi d¢6 ham lugng nitrit cao nhat vao thang 6 va giam dan
dén thap nhit vao thang 3 nim sau. Két qua nghién ctru ndy cho thiy chét luong nudc mit
c¢6 khuynh hudng bi 6 nhiém nhiéu hon ¢ giai doan cudi nam thé hién qua hai gia tri cua chi
s6 BODs va COD cao do thoi diém d6 ngudn nudc trén cac hé thdng kénh muong bat dau
can.

Bang 2. Chi tiéu chat lugng nudc mit theo 04 dot iy mau trong nam.

Thang pH Nhi¢tdp DO  BODs COD TSS NHs*  Fe NOr NOs;~ POs
(°C) (mg/l) (mg/l) (mgl) (mg/l) (mg/l) (mg/l) (mg/l) (mg/lL) (mg/L)

3 7,2% 27.4* 4,7 9,3 14,8 42,0 0,709 0,422° 0377° 0,433 3,105
6 7,1° 26,8° 4,6 9,5 15,3 35,6 0,576 0,646* 0,701° 0,473 0,297°
9 7,1° 27,22 4,6 8,5 14,2 42,2 0,425 0,667 0,610 0,466 0,461°
12 7,10 27.4% 4,5 10,2 16,2 38,9 0,509 0,618 0,507 0,415 2,948?
TB 7,1 27,2 4,6 9,4 15,1 39,7 0,557 0,587 0,547 0,446 1,849

F  0,006%* 0,001**  0,767™ 0,121™ 0,300™ 0,100™ 0,398" 0,000** 0,000** 0,844" 0001**

Ghi chii: ns: khéc biét khéng y nghia thong ké ¢ mitc 5%; *: Khdc biét thong ké ¢ mikc Y nghia 5%; **: Khdc biét thong ké

& mikc y nghia 1%. Trong ciing mt cot cdc chit theo sau cdc sé giong nhau thi khdc biét khéng Y nghia vé mat thong ké.

3.1.3. Phan tich mdi trong quan gitta céc chi tiéu chit lvong nudc tai TPCT

Nhim xac dinh dugc xu hudng chat lugng nudc theo thoi gian, dong thoi tim su tuong
quan giita cac yéu t6 chit luong nudc, hé s twong quan Pearson dugc sir dung dé phan tich
su tuong quan nay. Két qua phén tich mdi tuong quan giita cac chi tiéu chat lugng nudce trong
vung nghién ctru cho thiy, theo thoi gian (nim) trong giai doan 20 nim tir ndm 2000 dén nam
2020 nong do cac chi tiéu chat luong nude cd xu hudng giam (twong quan 4m) bao gém:
nhiét do, DO, BODs, COD, NH4", Fe, NO>™ va PO4*". Trong khi d6, pH, DO, TSS va NOs~
c6 xu huong ting (twong quan duong) theo thoi gian trong giai doan 20 nam nghién ctru
(Bang 3).

Két qua khao sat trong thoi gian 20 ndm cho thiy chi co gia tri pH ¢o tuong quan 4m véi
cac dot 1y mau trong ndm (r = —0,11), nghia 1a gia tri pH c6 khuynh hudng cao ¢ dot lay
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méu trong thang 3 va giam dan dén dot iy mau trong thang 12. Dbi v6i ham luogng sét thi co
khuynh huéng nguoc lai, ham luong sit ¢ khuynh hudng thap ¢ thang 3 va ting dan ¢ thang
12 vi chiing c6 méi twong quan dwong (r = 0,145). Két qua nay ciing pht hop véi két qua
phan tich ¢ Bang 2.

Chi tiéu pH twong quan 4m véi cac chi tiéu chit lugng nude trong thoi gian 20 ndm gdm:
nhiét do, BODs, NH4", Fe, NO,~ va PO4*". Gia tri pH trong nghién ctru nay chi twong quan
duong véi hai chi tiéu 1a DO (r=0,22) va NO3™ (r=0,15). Trong khi d6, nhiét d6 c6 su twong
quan duong voi cac chi tiéu nhu BODs, COD, NH4*, Fe va PO4*~ va tuong quan m véi cac
chi tiéu nhu pH, TSS va NOs™.

Ham luong oxy hoa tan (DO) twong quan 4m v&i rt nhiéu chi tiéu chat lvong nudce nhu:
BODs, COD, TSS, NH4*, Fe, NO>, nghia la khi 6 chi tiéu nay tang thi ham lugng oxy hoa
tan trong nudc s€ bi giam. Két qua nay ding véi tinh chét cua nude vi khi cac chi tiéu trén
tang, can phai c6 luong oxy de phén huy cac chat nay va lam cho ham lugng oxy bi giam.

Ham luong BODs c¢6 mdi twong quan rat chit v6i ham lugng COD trong nghién ciru ndy
(r=10,934), ching t6 trong nghién ctru nay chung ta c6 the sir dung mot chi tiéu BODs hodc
COD dé danh gia chung cho chat luong nudc. Xét vé tong thé, ham luong BODs c¢6 mdi
twong quan duong voi cac chi tiu COD, NHy4¥, Fe, NO,~, PO4*~ va nhiét do. Ham lugng
BOD:s chi twong quan am voi gia tri pH va ham luong NOs™. Bén canh d6, ham lugng COD
c6 sy twong quan dén tat ca cac chi tiéu phan tich nude, ngoai trir gia tri pH va ham luong
PO4*~. Ham lugng COD ¢6 sy twong quan duong dén cac chi tiéu: nhiét do, BODs, TSS,
NH4", Fe va NOy", twong quan &m v6i DO va NOs™ (Bang 3).

Téng chét ran lo ling trong nudce (TSS) co it moi twong quan voi cac chi tiéu chét lugng
nudce trong nghién ctru nay. Két qua Bang 3 cho thdy ham lugng TSS ¢6 mdi twong quan 4m
v6i ham luong PO4*~ va nhiét d6. Bén canh d6 TSS ¢6 twong quan dwong v&i ham lugng
COD trong nudc. Xét vé cac chi tiéu hoa hoc Bang 3 cho thiy ham lwong NH4* ¢6 mdi twong
quan tuong ddi chit voi chi tiéu BODs (r = 0,488) va COD (r = 0,492). Ham luong sét c6
mdi trong quan dén hau hét cac chi tiéu phan tich nhung tuong quan chat nhét véi chi tiéu
NO;™ (r=0,519) va DO (r =-0,421). Déi voi chi tiéu NO,~, két qua phan tich cho thay co su
twong quan dén hau hét cac chi tiéu. Ngoai sy twong quan chit v6i ham luong sat, chi tiéu
NO>™ con ¢6 su trong quan chat véi cac chi tiéu: DO (r =-0,433) va BODs (r = 0,366). Ham
luong NO3~ ¢6 mdi tuong quan duong chit véi chi tiéu DO (r = 0,31). Trong khi do, chi sd
PO~ c6 mbi tuong quan duong ddi véi 4 chi tiéu sau: nhiét 36, BODs, NH4* va Fe. Su tuong
quan gitta PO4*~ va NH4" 1a cao nhét (r=0,725), ké dén 1a voi nhiét do (r = 0,487).

Bing 3. Két qua phan tich twong quan giira cac yéu to chét lugng nuée thong qua hé sé twong quan
Pearson.

Chititu Nim Thing pH  Nhit DO BODs COD TSS NHs  Fe NO»

dé
Thang -011 1
pH 277 —110™ 1
Nhi¢t dp —.149™ 031 —129" 1
DO .525™ -032 220" —-.053 1
BODs -073" 027 —102" 353" 463" 1
COD —-.024 .034 —.041 208" —420" 934" |
TSS 216" —-.021 087  —174"  —111" .068 197" 1
NH4* 132" -051 —072"  .184™ 287" A488™ 492" —-.087 1
Fe —-612" JA45™ 130" 2007 421 166" 125" -009  .159™ 1
NO:~ —.554" 047 —244™ -010 -433" 366" 289" -079 1217 519™ 1
NOs- 461" -010  .150™ -143" 310" -120" -.104" -062 —061 —-260" —249™
PO -399" —-.002 —.095 487" -080 279" 055 —143" 725" 295% .048

*##: cac yéu t co sy tudng quan & mire ¥ nghia 1%; *: cac yéu t6 ¢6 su twéng quan & mirc y nghi 5%; Khac: khong c6 su
tuong quan & muc y nghia 5%.



Tap chi Khi twong Thiy van 2022, 733, 39-55; doi:10.36335/VNJHM.2022(733).39-55 47
3.2. Két qua khdo sat tinh hinh chdt lwong nguon nwée cia nguoi dan khu viee TPCT

3.2.1. Tinh hinh str dung nu6c cho cac hoat dong ctia nguoi dan dia ban TPCT

a) Tinh hinh sir dung nu6e cho cac hoat dgng theo timg khu vyuc

Nguoi dan co thé st dung da dang cac nguén nude nhu nude may, nuoc song, nudc mua,
nudc ngam va cac nguon nudc da dugce ché bién khac dé phuc vu cho cac muc dich hoat dong
cua minh tuy theo diéu kién thyc té. Két qua nghién ctru cho thay 100% néng dan trong lua
va trong cdy an trai sir dung tryc tiép ngudn nudc song khong qua xir Iy dé cung cip nudc
cho rudng san Xudt cua minh (Hinh 3). Hai hoat dong nong nghiép nay chi sir dung nudc mat
ma khong can to1 ngudn nude ngam do Can Tho nam ven soéng Hau va c6 du nguon nude
ngot dé cung cap cho néng nghiép, khong can khai thac ngudn nudc ngam dé san xuat Tuy
nhién, d01 v6i ngudn nude sinh hoat, két qua nghién ctru cho thiy c6 sy da dang vé viéc lya
chon ngudn nudce str dung. Phan 16n ngudi dan & TPCT hién nay sir dung nudc may cho sinh
hoat (chiém 77,2% trong tong s6 145 ho khao sat). Trong khi do, van con 20,7% nong dan
su dung truc tiép nguén nuoc tur song cho hoat dong sinh hoat cua minh. Ngoai ra, ¢6 2,1%
s6 ho duge khao sat sir dung ngudn nude khac cho sinh hoat, tuy nhién cac dap vién khong
liét ké cu thé ngudn nude khac 1a ngudn nude nao. Do khao sat cac ca nhan nén nghién ctu
khong tap trung vao ngudn nudc sit dung cho cac cong ty, xi nghiép tai khu cong nghiép.
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Hinh 3. Ty 1¢ xtr ly nudc thai phat sinh tu cac hoat dong cuia ngudi dan trén dia ban TPCT.

b) Tinh hinh xtr Iy nudc thai d6i véi cac hoat dong ctia ngudi dan trén dia ban TPCT

Viéc quan 1y ngudn nudce thai cta cac ca nhan, doanh nghiép phy thudc rat 1on vao y
thirc, co so ha tang, diéu kién kinh té cta ho. P4i voi nghién ctru nay, muc tiéu xac dinh xem
nguén nudc sau khi dugc nguoi dan s dung c6 duoc xur ly trudce khi thai ra ngoai hay khong.
Ket qua nghién ctru cho thiy, da phan ngudi dan thai truc tiép ngudn nudc tha1 ra song cho
tat ca cac hoat dong cua minh. Trong do, cao nhét d01 Vo1 cac nguoi dan trong lGa va trong
cdy an trai voi ty 1¢ cac ho thai ngudn nudc thai truc tiép ra song lan luoc 14 97,4% va 97,3%.
Trong khi d6, d6i voi ngudn nude thai sinh hoat ciing da c6 75,5% s6 ho thai tryc tiép ra
song, khong théng qua xur ly trude. Déi voi viée xtr Iy ngudn nude thai trude khi dua ra song
chiém mot tylé rat thap Cu the c6 24,3% nguoi dan xu ly nudce thai sinh hoat trude khi thai
ra song, (101 v6i trong lua va trong cy an trai hau nhu khong c6 xu 1y, chi ¢6 khoang 2,6
2,7% ngudn nudc thai tir hai hoat dong san xuét nay duoc xir ly bang céac hé thong ao lang
trude khi hoa vao ngudn tiép nhan (Hinh 4). Tuong tw nhu ngudn nude su dung, ngudn nudc
thai tai cac cong ty, xi nghiép khong dé cap trong nghién ctru nay.
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Hinh 4. Hi¢n trang x1r ly nudc thai ddi véi cac hoat dong cia nguoi dan dia ban TPCT.

3.2.2. Banh gid nhan thirc cia ngudi dan vé mai trudng nudc

a) Quan dlem clia nguoi dan vé cc hoat dong trong trot, sinh hoat va ché bién ddi véi
chat lugng nguon nudc mat

Nhim tim hiéu cac quan diém cta nguoi dan dbi v6i viée anh hudng ciia ngudn nude
mit thong qua céc hoat dong ciia minh trén dja ban TPCT. Nghién ctru d tién hanh khao sat
¥ kién 145 ho. Két qua khao sat cho thiy da phan ngudi din cho ring cac hoat ddng san xuét
clia cac khu cong nghiép 13 yéu té chinh 1am cho méi truong nudc mat trén dia ban TPCT bi
anh hudng, v6i 131 nguoi da tra 11 (chiém 90,3% sé ho duoc khao sat). Tiép theo lan luot
1a hoat dong tréng lua (71,0%), hoat dong tréng cay an trai (66,7%) va thép nhét & cac hoat
d6ng sinh hoat ctia con ngudi (53,8%). Nhin chung, tit ca déu cho ring cic hoat dong nay
clia con nguoi da 1am anh huéng dén chat lugng ngudn nude mat (> 50%), cu thé dao dong
tir 53,8%-90,3% cho tt ca cac hoat dong (Bang 4).

Bang 4. Nhan xét ciia nguoi dan vé cac hoat dong cia con nguodi lam anh huong moi truong nude

mat.
STT Bién S6 nguoi T 18 (%)
1 Trdng lta anh huong dén méi trudng 103 71,0
2 Trdng cdy an trai anh huong dén moéi truong 96 66,7
3 Khu céng nghiép anh huéng dén moéi truong 131 90,3
4 Céc hoat dong sinh hoat anh hudng dén méi truong 78 53,8

b) Cac ly do lam 6 nhiém moi truong nudc mat

Déi voi san xuét lua, ngudi dan cho rang ¢6 4 1y do chu yéu dan dén 6 nhiém ngudn nude
mat trong qua trinh san xuét nhu viée néng dan su dung qua nhiéu thudc bao vé thuc vat
(BVTV) v6i 44,8% trong tong sd 145 ho dugc khao sat, ké dén 13 viéc bon nhiéu phan hoa
hoc ciing 1am anh huéng dén chat lugng ngudn nude mit (26,2%). Ngoai ra, con hai yéu t6
c6 thé gay anh hudng xdu dén moi truong nuwdc mat trong dja ban TPCT 13 qua trinh xa thai
trong trong lta (13,8%) va viat bira bai cac vat dung néng nghiép nhu vo chai thude, rom ra
v616,9% y k1en (Hinh 5).

D6i v6i trong cay an trai, két qua khao sat Hinh 5 cho thiy c6 4 yeu t6 da anh huong dén
chat luong nude mat twong tu nhu trong lua. Ngudi dan ciing cho rang muc d6 anh hudng
ctua trong cdy an trai d¢én moi truong nudc mit cao nhét do str dung thuéc BVTV (42, 8%) va
thip nhat & virt bira bai cac hoat dong san xuat (7,6%). Tuy nhién, c6 sy khac biét vé viéc
nhan xét yéu t6 phan bon va xa thai ra séng ddi voi hai hoat dong san xuit nay. Doi voi trong
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cdy an trai thi hoat dong xa thai duoc cho 1a c6 anh hudng nhiéu hon so véi viée sir dung
phan bon. Cu thé c6 26,2% ngudi tra 10i cho rang xa thai lam anh hudéng dén ngudn nudc
mat. Trong khi d6, 20,7% nguoi duoc khao st cho rang viéc bon phan lam anh huéng dén
chat luong nude mat (Hinh 5). Két qua nghién ctru nay cho thay, viéc st dung phan bon lam
6 nhiém méi trudng nude & loai hinh san xuét lua cao hon dbi véi trdng cdy an trai.

45
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Hinh 5. Quan diém cua nguoi dan ve cac yeu to anh huong dén ngudn nude do san xuat lua va trong
cdy an trai.

Qua qua trinh khao sat ngudi dan vé cac yéu t6 anh huong dén chét lugng nude mat tai
TPCT do hoat dong & khu cong nghiép gy ra Hinh 6 cho thay, d6i voi khu cong nghiép co
04 yéu t chinh 1am anh huéng gdm: (1) nudc thai truc tiép tir cac khu cong nghiép ra song
chiém ty 1& cao nhat (chiém 55,2%); (2) khéi bui do qua trinh san xuat & khu céng nghiép
gay ra (chiém 52,4%); (3) do cac chét thai rin gdy ra (chiém 32,4%) va (4) do chét thai hoa
hoc gay ra (chiém 13,1%).

D6i v6i cac anh huong cua khu dén cu, két qua khao sat Hinh 6 cho thiy chi c6 hai yeu
t6 1am anh huong dén chat luong ngudn nude mit 1a do khoi bui tir cac phuong tién giao
thong (chiém 11,7%) va do rac thai sinh hoat gdy ra (chiém 9,3%).

Nhin chung, d6i v6i cac yéu té anh hudng do khu cong nghiép va khu dan cu d6i véi
chét lugng moi truong nude mat tai TPCT duge xédc dinh do chét thai trong hoat dong san
xuét va sinh hoat hang ngay.
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Hinh 6. Cac yéu t6 anh huong dén ngudn nuéc mit tir hoat dong cuia cac khu cong nghiép va khu
dan cu.
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¢) Giai phap han ché 6 nhiém méi trudng nudc mit

Nhém han ché 6 nhiém ngudn nudce trong qué trinh san xuit ndng nghiép, cac hoat dong
san xuat & cac khu cong nghiép ciing nhu cac hoat dong sinh hoat hang ngay ctia nguoi dan.
Mot dang cau héi mé duoc dua ra nham thu thap nhiéu thong tin, nhiéu dé xuit cia ngudi
tham gia vao viéc nang cao chat luong ngudn nudc mat trong thoi gian téi. Két qua nghién
ctru Bang 5 cho thay, c6 tong cong 13 giai phap hodc nhoém giai phap dugc dua ra. Trong do,
giai phap dugc nhiéu nguoi tra 101 quan tim nhat 13 giai phap vé viéc xdy dung hé thong xir
1y céc chét thai va dong thoi can kiém soat chit ché cac hoat dong xa thai cua cac khu cong
nghiép, day 1a giai phap co nhiéu ngudi dua ra nhét voi 47 trong 145 nguoi duge khao sat
(chiém ty 1& 32,4%). Tiép theo 1a giai phap vé viéc han ché su dung thuéc BVTV va phén
hoa hoc trong qua trinh san Xudt néng nghiép (trong lta hodc trong cdy an trai) voi 45 ¥ kién
dugc dua ra (chiém ty 18 31,0% s6 nguoi dugc khao sat). Giai phap tht ba trong viéc cai
thién chit luong ngudn nude mat 13 cin nang cao ¥ thirc cho ngudi dan bang cach to chirc
cac hoat dong tuyén truyén vé moi truong, trong truong hop néu can thi nén phat nang nhing
t6 chure va ca nhén vi pham véi 39 dé xuat (chiém ty 1€ 26,9%). Giai phap duoc dé xut thir
tur 1a can xtr Iy rac dang noi quy dinh, khai théng cbng ranh va can tich cue xur Iy cac nguon
nude bi ban (chiém 20,7%). Giai phap thi ndm 1a cac giai phap vé sir dung cic san pham
than thién véi moi trudng nhu sir dung cac san pham tu huty, han ché stir dung boc nilon va
sir dung cac thién dich trong san xudt nong nghiép thay vi sir dung thuéc BVTV (chiém ty 18
14,5%). Giai phap tht sau vé viéc tan dung cac san pham sau thu hoach bang cach trong ndm
rom thay vi ¢t dong dé han ché 6 nhiém moi | truong (chiém ty 1¢ 13,8%). Giai phap thu bay
1a thanh lap cac khu xtr 1y rac tap trung dé d& quan Iy (chiém 13,1%). Giai phap thtr tam 1a
de nghi Chinh quyén dia phuong va cic co quan Trung wong hudng dan cu thé viéc cap cac
quyét dinh thanh lap cac khu cong nghiép, cac cong ty va can kién quyét trong viéc khong
phé duyét cac quyét dinh dbi v&i cac cong ty, co s san xudt lac hau khong dat tiéu chuan
(chiém 11,7%).

Ngoai ra con bon giai phap va nhém giai phap vé viée cai thién chat lwong nguén nudc
mat cho dia ban TPCT nhung voi ty 1¢ de xuat thap hon 10% s6 nguoi dugc khao sat bao
gdm: Giai phap vé du bao cac tac dong xau dén moi truong cua con nguoi nham som dua ra
cac giai phap giup thay d01 quan diém cua nguoi dan (chlem 8,3%); Giai phap vé quy hoach
tong thé ngudn nudc bao gom co s6 ha ting, ddu vao va dau ra (chiém 2,1%) va hai giai phap
c6 ty 1¢ d& xuat 1% 1a nén trdng xen canh céc loai cay trong khac trong vuon cdy an trai va
nén st dung cac hé thong tudi thong minh nham tiét kiém ngudn nude su dung va han ché
dugc 6 nhiém ngudn nudc thai ra méi truong. Két hop gitra thyuc té két qua quan tric trong
20 nam gitra 04 khu vyc hoat dong c6 anh huong dén chat luong nudc mat, viée xdy dung
cac hé thong xu ly nude thai t6t 1a mot giai phap gitp cai thién moi trudng t6t hon trong
tuong lai vi ngudn 6 nhiém hitu co va vo co nhiéu nhit & khu vuc dan cu, noi ma khau xir Iy
nguon thai it dugc quan tdm do cac hoat dong riéng 1¢ cua cac hd gia dinh.

Bang 5. Cac giai phap cai thién chét luong nude mit cho dia ban TPCT.

STT Cic loai gidi phap Tén s6 Ty 18 (%)

1 Xay dyng hé thong xir Iy chat thai va kiém soat chit cac hoat dong cua 47 32,4
cac KCN

2 Han ché sur dung thuéc BVTV va phan hoa hoc 45 31,0
Néng cao y thire nguoi dan, tuyén truyén cho ngudi dén, phat ning cac 39 26,9
t6 chirc va ca nhan vi pham 7

4 Xa rac ding cho, khai thong cong ranh, tich cuc xt Iy nude ban 30 20,7

5 Str dung san phém tu huy, than thi€n mdi truong, han ché boc nilon, str 21 14,5
dung th,ién’dic‘h ) )

6 Han ché dot dong va sir dung rom trong nam 20 13,8

Thanh 1ap cac khu xur 1y rac thai tap trung 19 13,1
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STT Cic loai giai phap Tén sb Ty 18 (%)

8 Nha nude can kién quyet khong phé duyét cac du an sir dung cong nghé 17 11,7
1@0‘ hau trong san xuat

9 Trong nhiéu cdy xanh, st dung xe buyt cong cong, st dung cac phuong 13 9,0
tién giao thong than thién v6i moi truong . .

10 Du bao cac tac dong xau dén mdi truong cua nguoi dan nham thay doi 12 8,3
quan diém i .

11 Quy hoach tong thé nguon nude 3 2,1

12 Xen canh CAT va cay trong khac 1 0,7

13 Str dung hé thdng tudi thong minh 1 0,7

d) Danh gia chat luong nudc mit so v6i qua khir

Két qua khao sat vé danh gia su thay d6i chat luong nudc mit so véi trude kia cho thay,
da phan ngudi duoc khao sat cho rang chét lugng nude mit hién nay xau hon trudc kia (chiém
ty 18 63% trong tong sd ngudi duoc khao sat). Trong khi d6 ¢6 31% ngudi duge khao sat cho
rang chit lugng nudc khong thay d6i so véi cac nam trude. Chi c6 sb it (6% ngudi duoc khao
sat) cho rang chat luong nudc mat hién nay tot hon trude kia (Hinh 7).

®XAuhon ™WKhéngddi = Téthon

Hinh 7. Danh gi4 chit lwong nuéc mat hién nay so véi trude kia.

e) Xac dinh cac nguyén nhan 1am anh hudéng dén ngudn nudc mat

Khi danh gia chung vé cac 1y do lam anh huéng dén chét luong ngudn nudc mit hién
nay so voi trude kia, két qua nghién ctru Bang 6 cho thiy do hién nay xuét hién rat nhiéu
cong ty, xi nghiép va khu cong nghiép, nhung cac don vi nay xu ly chat thai chua duoc t6t
da 1am cho chat luong ngudn nudc ngay cang x4u hon so véi trudc kia voi 46 y kién (chiém
31,7% trong téng s6 ngudi duoc khao sat). Hai Iy do quan trong tiép theo 1am cho chat luong
ngudn nude bi giam so vai trude kia 1a ngudi dan di vt rac thai xudng cac con séng ngly
cang nhiéu (17,2%) va thém mot phan do viée sir dung quéa nhiéu phan bén va thubc BVTV
(11,0%). Ngoai ra, con mét vai yéu t6 khac dugc xac dinh nhu cac rac thai sinh hoat, y thirc
tu gidc cia ngudi dan khong cao, san xuét tham canh tang vu, bién ddi khi hau lam cho 1d it
va nhiém min vao mua kho, dan cu ngay cang dong va sir dung khong hop 1y cac ngudn tai
nguyén nudc.

Bing 6. Céac 1y do 1am chat lugng méi truong nude hién nay giam.

STT Ly do chit lwgng nuéc Tén sb Ty 18 (%)
1 Nhiéu cong ty, xi nghiép, khu cong nghiép xir Iy chat thai chura tot 46 31,7
2 Raéc thai xubng cic con sdng ngay cang nhiéu 25 17,2
3 Str dung qua nhiéu phan hoa hoc, thuéc BVTV 16 11,0
4 Ngudn nude thai sinh hoat 10 6,9
5 Y thtrc nguoi dan 8 5,5
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STT Ly do chit lirgng nuéc Tén s0 Ty 1€ (%)
6 San xuat lua tang vu 7 4.8
7 Khi hau thay dbi, Iii it, nhiém man 6 4,1
8 Dan cu dong 3 2,1
9 St dung khong hop 1y tai nguyén nudc 2 1,4

Nhin chung, két qua danh gia chat lugng nudc mit trong thoi gian 20 nam tir 20002020
cho thiy chét luong nude bi anh nghiém trong boi cac hoat dong ciia khu dén cu va khu cong
nghiép. Tuy nhién, két qua khao sat y kién cta nguoi dan thi c6 khuynh huéng nguoc lai,
ngudi dan cho rang ngudn nudc bi 6 0 nhiém nhiéu nhat do hoat dong cuia khu cong nghiép
(90,3%), ké dén 1a do hoat dong trong lua (71%) va thip nhat & cac hoat dong sinh hoat
(53,8%). Nhung thyuc té két qua quan tric chat luong nudc mit trong 20 nam cho thiy, cac
chit thai do hoat dong sinh hoat cua con nguoi trong dia ban TPCT la nguon gy 0 nhiém
nhiéu nhat, tiép theo 1a cac chit thai tir cac khu cong nghiép. Tom lai, chat luong nudc hién
nay giam hon so voi trude kia ¢ ca két qua quan trac thuc té va két qua khao sat nguoi sinh
song trén dia ban TPCT. Thong qua két qua quan tric va cam nhan cua nguoi dan vé nguyén
nhan gay 6 nhiém, két qua nghién ciru ndy lam sang to mot van dé 1a méi trudng nudc mat
bi anh hudng nghiém trong hon dbi véi cic ngudn nudc thai do sinh hoat ciia con ngudi thai
ra d6i v6i cac chi tiéu BODs va COD, nhung ciam nhan ctia ngudi dan 1a nudc mat bi 6 nhiém
nhleu nhat do cac hoat dong xa thai tir khu cong nghiép. Chinh vi thé, can tang cuong xu ly
ngudn xa thai tir sinh hoat truéc khi hoa vao ngudn tiép nhan 1a cap thiét [22

4. Két luin

Gia tri pH, nhiét do va PO4> khong c6 sy khac biét gitta 4 khu vuc nghién ctru. Tuy
nhién, cac chi tiéu BODs, COD va TSS, NH4", Fe, NO> va NO3™ ¢6 su khac biét c6 y nghia
gitra cac khu vyec. Chét luong nudc mat tot nhat & khu vuc trong cdy an trai va c6 xu huong
Xxau nhat & khu vyc dan cu. Ham lugng amoni (NH4") ¢ khu vuce trong cdy an trai va khu vuc
trong lta dat tiéu chuan vé an toan ddi véi sirc khoe con ngudi, trong khi, khu dan cu va khu
cong nghiép thi cao hon so vdi quy dinh. Ham lugng nitrit (NO;") trong nudc dao dong tur
0,34—,7 mg/L, cao hon khoang 10—15 1an so véi tiéu chuan. Chi sd nitrat (NO3") trung binh
giita 4 khu vyc nghién ctru 1a 0,45 mg/L, thip hon hai 1an so v&i quy dinh. Chi tiéu hoa Iy
ctia nudc ¢ 4 thoi diém 1dy mau trong nam khac biét khong nhiéu va c6 xu hudng xau hon &
thang 12. Ham luwgng amoni va nitrat on dinh trong nam, trong d6 ham lugng amoni dat cot
Bl cua QCVN 08-MT:2015/BTNMT. Ham luong nitrit vuot quy chuan cho phép, nhung
khuynh huéng cao nhét ¢ thang 6 va sau d6 giam dan theo thoi gian.

Két qua khao sat y kién ngudi dan cho thiy chat lwong nudc mit bi anh hudng nhiéu
nhat & khu cong nghiép va cac khu vuc trong lua, tic dong anh hudng it nhat & khu vuc dan
cu. Chat luong nudc mit bi anh huong do hién nay c6 nhiéu cong ty, xi nghiép, khu cong
nghiép xu ly chat thai chua duoc tot. Cac chat thai duoc thai truc tiép xuong song ngay cang
nhiéu va do st dung qua nhiéu phan bén va thuéc BTVT. Két qua cudi cung la chat luong
nude hién nay xau hon trude kia trong ca hai két qua nghién ctru tir s6 liéu thir cap chat luong
nudc va danh gia cua cong dong dan cu. Nghién ciru nay cho thdy ngudn thai tir hoat dong
sinh hoat lam anh hudéng dén chat luong nudc miat nhidu nhat, ké dén tir hoat dong cia cac
khu coéng nghiép, hoat dong trong lta 1a yéu t6 gdy anh hudng tht ba va hoat dong trong cay
an trai it gdy anh huéng nhat. Tuy nhién, nghién ctru nay chi tip trung phan tich céc chi tiéu
hoa 1y nuée, nhung chua phan tich cac yéu t vé ham luong cac kim loai ning gitra cac khu
vuc nghién cuu.

Pong gop cua tac gia: Xay dung y tudng nghién ciru: N.T.T., T.Q.B., H.V.T.M.; Lya chon
phuong phap nghién ciru: N.T.T., T.Q.B., H.V.T.M.; Xir Iy s6 liéu: N.T.T., T.Q.B., Liy méu:
N.T.T., T.Q.B., N.B.T.M.; Viét ban thao bai bdo: N.T.T., T.Q.B., HV.T.M., N.B.T.M,,
N.T.T., B.T.B.L; Chinh sira bai bao: N.T.T., T.Q.B., N.T.T., B.T.B.L., H.V.T.M.
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Loi cam on: Cam on tai Trung tdm Quan tric Tai nguyén va Méi trudng — S& Tai nguyén
va Moi truong TPCT dé cung cdp sb liéu quan tric vé chat lwong mdi trudng nude mit tai
Cén Tho giai doan 2000 dén 2020. Cam on cac dap vién di tham gia vao viéc dua ra nhan
xét vé chit luong méi trudng nude tai Can Tho.

Loi cam doan: Tap thé tic gia cam doan bai béo niy 13 cong trinh nghién ciru cta tap thé
tac gid, chua dugc cong bo ¢ dau, khong dugc sao chép tir nhiing nghién cuu trudc day;
khong c6 su tranh chap 1oi ich trong nhoém tac gia.
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Evaluating the surface water quality affected by activities in Can
Tho City
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Abstract: The surface water is increasingly polluted due to natural hazards and human
activities. Therefore, the monitoring, assessing, and controlling of surface water quality is a
critical responsibility. This study was conducted to collect data on surface water quality
from 2000 to 2020 and individual stakeholders were interviewed in the following affected
areas: (i) residential area (Ninh Kieu district), (ii) industrial zone (Binh Thuy district), (iii)
fruit area (Phong Dien district), and (iv) rice field area (O Mon, Thoi Lai, and Co Do
district). The results show that sampling collection times were slightly different, but the
surface water quality slightly decreased in December, for example, the pH and temperature
had not differed among the 4 study areas. Surface water quality was the best in the fruit area,
whereas it was the worst in the residential area. The surface water quality has decreased as
a result of poor wastewater management by companies, and industrial parks. Stakeholders
discharged the wastes directly into the river, and the fertilizers and pesticides were used
excessively, therefore it is necessary to treat and manage the waste sources in the near future.

Keywords: Residential area; Industrial zone; Rice field area; Wastewater sources.
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25/1/2022

Tém tit: Nghién ctru dua trén cach tiép can & muc do phan tich toan dién cac giai doan
cling nhu cac bén lién quan tham gia trong quy trinh quan 1y rdi ro thién tai. S liéu vé cac
loai thién tai va thiét hai do thién tai giai doan 2014 dén 2019 duoc thu thap tur cac co quan
dia phuong két hop phong van nong ho va can b vé qua trinh chuan bi, tmg pho va phuc
hoi sau thién tai. Phuong phap kiém dinh phi tham sé dugc st dung dé so sanh mirc do thiét
hai do thién tai giita cic mé hinh canh tac. Két qua x4c dinh ba loai thién tai thudng xuyén
xudt hién gom: (1) xdm nhap min, (2) giong 16c, (3) bdo va ap thap nhiét déi. Quy trinh
quan 1y rui ro thién tai c6 su tham gia ctia cac bén lién quan nhu: Ban Chi huy Phong chng
Thién tai va Tim kiém Ctru nan, cac Phong Ban chirc ning va Uy ban Nhan dan Xa. Cac
bién phap da va dang dugc ap dung nhu: thay ddi lich thoi vy, van hanh hé théng cong trinh
thity loi dé img pho va hd tro thiét hai cho ngudi dan. Qua trinh dugc t6 chirc chit ché nhung
c6 thé bi dong trong viéc huy dong nhan lyc, trang thiét bi va ngudn kinh phi hd tro ngudi
dan phyc hoi sau thién tai con han ché.

Tir khéa: My Xuyén; Phuc hoi; Séc Tring; Thién tai; Ung pho.

1. Mé dau

Theo Td chirc Lwong thuc va Nong nghiép ctia Lién hop quoc (FA0) [1], tr nam 2005
den 2015, thién tai da gdy thiét hai cho ndng nghiép cua cac nén kinh té dang phat trién voi
tong thiét hai khoang 96 ti d6 la, bao gdm hu hai va mat tring vé cay trong va vat nuoi. Trong
do, han han la mét trong nhiing nguyén nhan gay khé khan cho san xuat néng nghiép trén
toan thé gidi. Ngoai ra, cac yéu td khac nhu bao, 1i Iut, xAm nhap min ciing gay hau qua
nghiém trong cho san xuat nong nghiép, an ninh luong thyc va sinh ké ciia nguoi dan. Do
d6, nghién ciru danh gia rui ro thién tai da dugc chu trong trong nhirg nam gan day véi nhiéu
cach tiép can khac nhau.

Mot sb nghién ctru da dugc thyc hién nhu danh gia rti ro thién tai do 1t va ngap lut cho
Greater Manchester (Anh Qudc) [2], danh gia rii ro ngap lut co thé xdy ra trong twong lai
dudi tac dong cua nude bién dang cho b bién Ba Lan [3], danh gia cac phuong an thich ing
Vo1 myc nude bién dang va loi ich dbi v6i nong nghiép tai dong bang song Ebro [4]. Tai Viét
Nam, mot s6 nghién ciru vé rui ro thién tai cling da dugc thyc hién nhu danh gia rui ro thién
tai do 1ii Iyt khu vuc Trung Trung bd [5], danh gia rui ro thién tai lién quan dén bién d6i khi
hau dya vao cong déng cho cac x3 ven bién tinh Quang Binh [6], danh gia anh hudng cia st
dung dat dén két qua tinh toan chi s6 d& bi ton thuong do 1ii cho huyén Pién Ban, tinh Quang
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Nam thudc ha du luu vuc song Thu Bon [7]; danh gia rai ro thién tai do 1ii lut song Dinh [&].
Tai dong bang séng Ciru Long (PBSCL) ciing da c6 mot sb nghién ciru vé rui ro thién tai
nhu nghién ctru danh gia mire d6 rui ro 1u lyt tinh An Giang trong truong hop 1u cao va dé
xudt cac bién phap quan ly [9], ing dung phan tich da tiéu chi trong danh gia anh huong cia
bién d6i khi hau ddi v6i san xudt nong nghiép & cac tinh ven bién DPBSCL [10], xdy dung
ban d6 han han ddng bang song Ctru Long trong bdi canh bién d6i khi hau [11]. Nhin chung,
cac nghién ctru nay tap trung vao viée (1) danh gia rii ro trudc thién tai nhim dy bio, xac
dinh rui ro trudce khi thién tai xay ra va (2) danh gia rui ro sau thién tai nham xéac dinh nhiing
thiét hai do thién tai gy ra trong qua khir tir @6 canh bao vé thiét hai c6 thé xay ra trong
tuong lai.

Trong khi d6, Luat phong, chéng thién tai cia Viét Nam [12] nhin manh nguyén tic co
ban trong phong chdng thién tai 1a phong ngira chii dong, ing pho kip thoi, khic phuc khan
treong va hiéu qua. Do véy, bén canh viéc danh gid rui ro trudc va sau thién tai thi viéc quan
Iy dé cha dong tng pho, phuc hdi sau thién tai la can thiét nham giam nhe, han ché tac dong
cta thién tai. Theo do, mot s6 nghién ctru tiép can theo hudng nay clng da dugc thyc hién.
Tuy nhién, da phan cac nghién ctru chii yéu danh gia trén mot nhom déi tuong riéng le, chang
han nhu déanh gia vai tro cta nganh cong an trong cong tac ing pho voi bién doi khi hau,
phong chong thién tai va tim kiém ctru nan [13]; hay nhén dién niém tin tai cong dong dan
cu ven bién trong ng phé véi thién tai [14]. Mot s6 nghién ctru khac thyc hién danh gia
trong qua trinh ing pho [15] hodc trong qua trinh phuc hoi [16]. Trong khi d6, theo [17] quy
trinh quéan 1y thién tai khép kin (Disaster management cycle) dugc mo ta bao gdm ba giai
doan: (1) qué trinh chuan bi (trudc khi thién tai xay ra), qua trinh tmg pho (khi thién tai xay
ra) va (3) qua trinh phyc hoi (sau khi thién tai xay ra). Hién nay, nghién ctru danh gia toan
dién vé su phdi hop, vai trd cia tat ca cac bén lién quan ciing nhu trong tat ca cac giai doan
ctia quy trinh quan 1y rii ro thién tai khép kin van con han ché. Do d6, nghién ctru duogc thuc
hién dua trén cach tiép can & mirc d6 phan tich toan dién cac giai doan cling nhu cac bén lién
quan tham gia trong quy trinh quén 1y rdi ro thién tai, cac muc tiéu cu thé nhu sau: (1) Xac
dinh céc loai thién tai thuong xuyén xay ra tai vung nghién cuu, (2) Panh gia tac dong cua
thién tai d6i véi ving nghién ctru, (3) Xac dinh cac bén lién quan va vai tro cua ting bén
trong cong tac ing pho va phuc hoi sau thién tai, va (4) Panh gia chung vé viéc thuc hién
quan ly rui ro thién tai cua ving nghién ctru. Nghién ctru dya trén viée thu thap cac s6 licu
dién bién thién tai, thiét hai do thién tai, cac van ban phap luat, khung phap i hién hanh két
hop véi cac bao cdo vé ké hoach, hanh dong cta cac cp chinh quyén dia phuong trong viéc
mg pho, phuc hoi sau thién tai. Sau do, str dung cac phuong phap thdng ké co ban nhu thong
ké mo ta, kiém dinh phi tham s6 dé phan tich va xir Iy s6 liéu.

2. Phuwong phap nghién ciru

2.1. Khu vuc nghién curu

Viét Nam 1a mot trong nim nudc chiu anh huéng ning né nhat cua thién tai va bién doi
khi hau (BDKH), déc biét la khu vuc dong béng song Curu Long [18-19]. Soc Trang la mot
tinh ven bién dong bang séng Ctru Long, nam ¢ cubi ngudn song Mekong (Hinh 1) v6i duong
bo bién dai 72 km, c¢6 dia hinh thdp va bang phang, d6 cao trung binh ving ndi dong tir 0,5—
1,0 m so véi muc nude bién [20]. Do vay, theo kich ban bién d6i khi hau va nude bién dang,
Soc Trang 1a mot trong 10 tinh chiu anh hudng ning né nhét, néu muc nude bién dang cao 1
m vao ndm 2100, Soc Trang s€ bi ngdp 45% dién tich ty nhién khi triéu thap va ngap trén
72% dién tich ty nhién khi triéu cao. Nong nghiép va thiy san 1a hai thé manh cua tinh s& bi
anh huong trudc tién, de doa va anh hudng dén cudc song nguoi dén va la thach thire d6i voi
tinh trong thoi gian t6i. Theo d6, My Xuyén 1a mot huyén nam ¢ phia Nam cua tinh Soc
Trang chuyén vé san xuat n6ng nghiép va nudi trong thity san (Hinh 1). Vi vi trf tiép giap
giita viing ven bién va ndi dong nén huyén My Xuyén c6 3 ving sinh thai chinh bao gém
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ving nudce ngot, nude lg va nude min [21], trong timg ving sinh thai c6 nhiéu loai hinh san
xudt khac nhau tao nén su da dang vé san xuat nong nghiép. Tuy nhién, sy da dang d6 dan
dén tinh d& nhay cam véi nhiing thay doi bt thuong ciia tw nhién gay nhiéu khé khan cho
san xuat néng nghiép trong hién tai va tuong lai. Theo [22], tinh Séc¢ Tring nodi chung thudong
bi 4nh hudng boi cac loai hinh thién tai nhu bio, gidng 16, sét, ap thap nhiét d6i, han han,
triéu cuong, xam nhap man; trong do, gidong 16¢, bio, ap thép nhiét d61 va xam nhép man la
céc loai hinh thién tai thuong xuyén xdy ra ciing nhu giy thiét hai nhiéu cho san xuét néng
nghiép va doi séng ciia nguoi dan tai huyén My Xuyén.
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Hinh 1. Bong Bing Séng Ciru Long (a) va Tinh Soc Tring (b).

2.2. Thu thdp 6 liéu nghién ciru

Céc sb lieu vé ché do thuy van, cac loai thién tai thuQng xuyén xay ra tai dia phuong,
thiét hai do thién tai gay ra va cac ké hoach irng pho6, phuc hoi cia dia phuong trong giai doan
2014-2019 duogc thu thap tr Phong Tai nguyén va Moi truong huyén My Xuyén va Dai Khi
tuong Thuy van tinh Séc Trang (Bang 1).

Bang 1. S6 lidu thu thap.

STT S6 liéu thu thap Ngudn cung cip sb lidu

1 S6 con bio, ap thép nhiét d6i, giong, d6 man, nhiét Dai Khi twong Thuy van Tinh Soc Tring
do, luong mua

2 S6 liéu vé thiét hai do thién tai gy ra cho dia phwong Phong Néng nghiép va PTNT
Céc ké hoach tng ph6 va phuc héi thién tai tai dia Ban chi dao phong chéng thién tai va tim
phuong kiém ctru nan

4 Bio céo tong két cong tac phong chdng thién tai va  Phong Néng nghiép va PTNT

tim kiém ctru nan
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Thu thap cac van ban phép lut, khung phap 1y hién hanh nham xac dinh cac bén lién
quan tham gia trong cong tac tmg pho va phuc hoi sau thién tai. Sau d6 tién hanh phong van
truc tiép céc bén lién quan nham xac dinh cu thé vai tro, chirc nang, ké hoach, hanh dong va
tuong tac voi cac bén lién quan khac trong cong tac chuan bi, tmg phé va phuc hoi sau thién
tai. Bén canh do, tién hanh khao sat thuc dia va phéng van ho dan phan bd déu gilia cac loai
hinh san xut chinh ¢ dia phuong (chuyén lia, laa—tom, chuyén tom) tai khu vuc chiu anh
hudng cta cac loai thién tai trong giai doan nghién ctru dua trén bang cau hoi. S6 lwong mau
phong van 60 ho dan vé cac ndi dung cu thé nhu sau:

- Cac loai hinh thién tai thuong xuyén xay ra tai dia phuong trong giai doan nghién
ctru, cong tac chudn bi tmg phé dbi véi ho gia dinh va danh gia cta ho gia dinh vé cong tac
hd trg tng phé ciia chinh quyén dia phuong.

- Chi phi dau tu, loi nhuén, me do thiét, cac giai phap cua gia dinh va cac co quan dia
phuong di 4p dung dé phuc hoi sau khi thién tai xay ra va mirc d6 hai long cua gia dinh vé
cong tac hd tro khic phuc sau thién tai cta dia phuong.

2.3. Phuong phdp xir Iy 56 liéu

2.3.1. Lam sach dir liéu

Lam sach dit liéu budc can thiét trong qua trinh xir 1y dit liéu khao sat dé loai bo nhiing
16i trong qua trinh thyc hién khao sat trudc khi dit liéu duge s dung dé phan tich. Trong qua
trinh nhap va xtr Iy s6 liéu phong vén, sai sot co thé xay ra s& lam anh huong dén két qua cua
cac phan tich chuyén sau. Do d6, cac dit lidu can duge diéu chinh vé dung dinh dang va lam
dir lidu dau vao cho cac phan tich théng ké. Do s6 lwong phiéu phong van khong 16n nén co
thé kiém tra thii cong trong nghién ctru nay. Trong truong hop so lugng mau 16n co thé kiém
tra bang cach tinh tin sudt dé kiém tra nhimg dit liéu bat thuong trong dit liéu thu thap duoc.

2.3.2. M4 hoa va kiém tra dit liéu

Trong cac phan tich thong ké, ma hoa dit liéu duoc ap dung phd bién cho cac 1a chuyén
dir liéu tir dang nay sang dang code. Cac cau tra 101 tir cac cau hdi dinh tinh s€ dugc ma hoa
dé dé dang ap dung 1am du vao cho cac phan tich sau. Vi du nhu cdc mo hinh canh tac va
céc vu s& duge ma hoa thanh cac ma sd riéng. Sau khi dit liéu dugc ma hoa thi co thé duoc
sir dung dé phan tich. Kiém tra dir liéu giup hiéu rd thong diép co6 trong dir liéu. Két qua cua
viéc kiém tra dir liéu dam bao dir liéu ddy du va dap ung cac diéu kién dé phén tich théng ké.

2.3.4. Phan tich thong ké
a. Thong ké mé ta

Phan tich théng ké dugc thuc hién dé phan anh dac tinh ctia cac loai hinh thién tai xay
ra trén dia ban huyén My Xuyén. Phuong phap thong ké mo ta véi cac ham toan hoc nhu tinh
gia tri trung binh (Average), tim gi tri 16n nhat (Max), gia tri nhé nhat (Min) va tinh céc gia
tri phém tram dugc st dung nham xac dinh dién bién cac loai hinh thién tai xay ra.

b. Kiém dinh phi tham s6 Kruskal-Wallis

Kiém dinh phi tham sé Kruskal-Wallis 1a phuong phap phén tich phuong sai st dung
hang ctia cac gia tri quan sat, ding dé so sanh trung binh cua tong the. bay la phuong phap
dugc ap dung trong nhing truong hop dir liéu khong c6 phan phéi chuan, dic biét khi mau
nghién ctu nhd, bat bude phai st dung kiém dinh phi tham s6. Str dung dé kiém dinh su khac
biét vé phan phdi giira ba (hodc nhiéu hon ba) nhém khong cé phuong sai trong duong nhau.
Trong pham vi nghién ctru, phuong phéap kiém dinh phi tham sé Kruskal-Wallis dugc st
dung nham kiém dinh gia thuyét trung binh thiét hai do thién tai gy ra c6 bang nhau giita
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cac mo hinh canh tac (chuyén laa, laa—tom, chuyén tom) véi mirc y nghia 5%. Két qua phan
tich xac dinh muc d¢ thiét hai do thién tai gitia cac loai hinh san xuét khac nhau. Tir d6 cung
cap co s cho ngudi dan va chinh quyén dia phuong trong viéc Gmg pho va dé xuét cac giai
phap (vi du nhu chuyén ddi hé théng canh tac) dé han ché thiét hai do thién tai.

3. Két qua va thao luin

3.1. Cac logi thién tai xay ra tqi viing nghién ciru
3.1.1. Xam nhdp man

Dién bién d6 min 16n nhit theo ngay tai tram Thanh Phu tir nam 2014 dén 2019 (Hinh
2) cho thdy viing nghién ctru bi anh huéng do xAm nhap man tir thang 1 dén thang 6, trong
d6, cao nhat vao giai doan thang 3 dén thang 4. Nhin chung, xAm nhép min c6 xu hudng ting
trong giai doan tir nam 2014 dén nam 2016, dic biét, ndm 2016 1a ndm c6 dd min cao nhat
(13,2 g/1) va thoi gian xam nhdp man lién tuc kéo dai (thoi gian xam nhap man véi d6 man >
2 g/L kéo dai lién tuc tir thang 1 dén thang 5). Giai doan tir nim 2016 dén nim 2019, xam
nhdp man c6 xu hudng giam va thoi gian xdm nhap mén lién tyc (v6i do man > 2 g/L) cling
ngin hon so v&i giai doan trudc. Két qua nay phu hop véi dién bién ning suat lta trung binh
qua cic nam tai ving nghién ctru (Hinh 3). Cu thé, mic du ndm 2016 c6 tong dién tich lta
gieo trong cao nhat nhung lai ¢6 nang suat thap nhat trong giai doan 2014-2019 va tir nam
2017-2019, ning sudt la c6 cai thién hon so v6i nam 2016. Theo [23] tuy ting gidng lha va
giai doan phat trién ma c6 ngudng d6 min anh huéng khac nhau, nhung nhin chung véi do
min tir 2 g/L da co thé gay anh huong dén sy phat trién cta cdy laa nhu lam giam chiéu cao
cy, sb chdi lua, sb hat chic trén bong, khdi luong hat va néu do min vuot qua gid tri nay thi
ning sudt laa s& giam manh. Mic di hoat dong diéu tiét cac cong trinh thily loi ngan man cua
dia phuong c6 thé tranh viéc din nudc mian tudi truc tiép vao ruong lua; tuy nhién, thoi gian
mén kéo dai v6i do man cao (> 2g/L) cd thé gay thiéu nudc tudi. Theo [24] s6 luong chdi va
chleu cao cdy lia co thé bi giam néu thiéu nudc trong qua trinh sinh truéng, dac biét, nang
suét s& giam rd rét néu thiéu nudce trong qua trinh lam dong - trd bong [25]. Do d6, xAm nhap
min dugc xem 12 loai thién tai xdy ra thuong xuyén gdy anh huong dén hoat dong san xuat
va sinh hoat ctia ngudi dan tai khu vuc nghién ctru. Cu thé, trong giai doan 20162018 da co
khoang 2.700 ha mé hinh san xuét lta, lda—t6m bi anh huéng do XNM. Trong d6, phan 16n
bi thiét hai & mirc d6 cao (giam nang suat hon 70%) (Hinh 4).
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Hinh 2. B§ mén theo ngay tai tram Thanh Phu trong giai doan tir nam 2014 dén nam 2019.
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Hinh 3. Ning suét va dién tich lua tai huyén M§ Xuyén trong giai doan tir nim 2014 dén nim 2019.
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Hinh 4. Dién tich Ita thiét hai trong cac hé théng canh tac tir nim 2016-2018.

3.1.2.Giéng 16¢

Trong giai doan tir nim 2014 dén nam 2018 s6 con giong 16c xuat hién trén dia ban
huyén My Xuyén dao dong tur 4 dén 8 dot/nam va nhin chung c6 xu hudng ngay cang gia
tang vé tan suat xuat hién (Hinh 5). Do giong loc xdy ra kho du bao dugc nén gy kho khan
cho hoat dong tmg pho va gy thiét hai ning né hon (chu yéu vé nha ctra) cho cac ho gia
dinh. Cu thé, trong giai doan 2014-2018, gidng 16¢ 1am hu hai nhiéu cin nha cta nguoi dan
dia phuong vai cac mie dd khac nhau; trong do, phﬁn 16 sb can nha bi hu hai & mirc d6 50—
60% (593 can, chiém 33%), s6 can nha bi sdp hoan toan ciing chiém sb luong 16n (513 cian,
chiém 28%) (Hinh 6). Phan 16n cc nha hu hai 1a cac nha tho so (khong kién c¢d) thude cac
cac ho nghéo hoidc can nghéo nén kho khin trong viéc tng phoé va khic phuc.

3.1.3.Béo va ap thap nhiét d6i

Theo ngudi dan va can bo dia phuong, bao va ATND thuong xudt hién nhiéu vao mua
mua (khoang thang 8 dén thang 11), véi cac cap do khac nhau s& gdy muc thiét hai khac
nhau. Nhin chung, s6 con bao va ATND xuat hién trén bién bong va c¢6 anh hudng dén dia
ban huyén tir ndm 2014-2018 c6 xu hudng giam trong khi so dgt ATND c6 xu hudng ting
(Hinh 7). Tuy nhién, sb liéu ghi nhan trong giai doan ngan (5 nim) nén kh6 phan anh chinh
xac xu hudng bién dong.
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Hinh 7. S5 con bdo va ATND xdy ra tai huyén My Xuyén trong giai doan nam 2014-2018.
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Mic du sé con bdo va ATND xay ra tai ving nghién ctru khong nhiéu nhung dugc nguoi
dan va can bo dija phuong xép vao nhom gy anh hudng ning né do khong xuét hién thuong
xuyén theo chu ky ma xuét hién bat thuong, khé du doan. Bén canh d6 bao, va ATND thuong
kém theo mua 16n va gié manh gay anh huong nang né nhu lam giam san lugng nong nghiép,
héng cac cong trinh thuy loi, hu hai nha cira cia nguoi dan, ... Trong nhitng nim gan day, bio
va ATND lam thiét hai trén nhiéu dién tich san xuat néng nghiép tai huyén My Xuyén (Hinh
8).

60 -

®mLta BLua Tom

40 -

30

Dién tich thiét hai (ha)

Nam 2014 Nam 2015 Nam 2016 Nam 2017 Nam 2018

Hinh 8. Théng ké thiét hai do bdo va ATND tir nam 2014-2018.

3.2. Tdc ddng ciia thién tai doi véi cac mé hinh canh tac tai dia phwong

Huyén My Xuyén c6 cac ving sinh thai nude ngot, lg, min voi nhiéu kiéu sir dung dat
da dang, Trong do, tiéu ving nudc ngot duy tri hé thong canh tic chuyén lua (san xuit laa
hai vu/nam), tiéu ving nude lo duy tri hé thng canh tac laa trén nén tom (san xuat mot vu
lia, mdt hodc hai vy tdm/nam) va tiéu vung nudc man duy tri hé théng canh tac chuyén tom
(san xuat hai hodc ba vu tém/niam) [9] (Hinh 9)

TP. SOC TRANG

H. TRAN DE

Chi dan

Dét trong 2 wu lia
Dét trdng rau, mau
Dt trdng cly Idu nim
Dét luan canh tom - léa

CHU DAN

] Téuving ngot | T.BAC LIEV PR
I v ving lo TX. VINH CHAU Dt thity sin hén hap

N ot
TX. VINH CHAU [ Tiéu ving man A 0 25 5 75Mm 7

1080

T. BAC LIEU

Hinh 9. Ban d6 phén ving sinh thai huyén My Xuyén (a) va Ban db st dung dit tai huyén My Xuyén
cap nhat nam 2018 (b).

Két ‘qua khao sat y kién ctia ndng dan cho théy do XNM xay ra hang nam nén dugc xem
1a yéu t6 chinh (chiém 65%) gy anh huong den san xudt nong nghiép tai dia phuong. Két
qua kiém dinh phi tham s6 (Kruskal Wallis) vé mic d6 thiét hai do xAm nhap man gay ra ddi
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v6i ba md hinh canh tac chinh (chuyén lua, lia—tom, chuyén tom) cho théy su ¢o khac biét
(p <0,05), trong d6 md hinh chuyén ltia c6 muc thiét hai cao nhat, mé hinh lta—tom xép tha
hai va mo hinh chuyén tom it bi thiét hai nhét (Bang 2), cu thé:

Pb6i véi md hinh chuyén lua: Ving nghién ciru san xuat hai vu lia/nam, bao gdm vu
d6ng xuan va hé thu. Trong d6, vu dong xuan thudng bat dau tir khoang giita thang 11 kéo
dai dén thang 3 va vu he thu tir khoang giita thang 4 va két thiic trong thang 8. Do d6, vé co
ban c6 thé tranh duoc khoang thoi gian xAm nhap min cao nhat trong nam (thang 3 dén thang
4). Tuy nhién, trong trudong hgp xdm nhap man vai d6 man cao lién tuc, kéo dai (dién hinh
nhu nam 2016) ¢6 thé tac dong dén ca hai vu lta (cudi vu dong xuan va dau vy he thu) lam
giam nang sudt tir 30—70%, mirc thiét hai trung binh 13 2,4 tri¢u déng/ 1000 m*/nim.

D6i voi md hinh laa—tom: Xam nhap man cha yeu gdy thiét hai dén vu la (vu dong xuan
kéo dai tir thang 11 dén thang 3) lam giam nang suét, mirc thiét hai trung binh 1,03 triéu
dong/ 1000 m?/ndm. Ddi véi vu tém, cac van dé gay giam nang suét dugc xac dinh khong bao
gbém xam nhdp mdn ma chu yéu do ky thudt nuoi, chat luong con glong khong dam bao,
ngudn nude 6 nhidm, nang nong tao diéu kién cho mam bénh phat trién.

Dbi v6i mo hinh chuyén tom: Theo kinh nghiém san Xudt ctia ngudi dan,  hién tai xam
nhdp médn chua gay tac dong truc tiép dén viéc viéc nudi tom do do man van nam trong
ngudng phu hop. Cac van de chinh gay thiét hai cho viéc nu6i tém chu yéu do chat luong
con giéng khong dam bao, ngudn nudc bi 6 nhidém, thoi tiét that thuong tao diéu kién cho
mam bénh phat trién.

Bang 2. Xép hang muc d¢ thi€t hai do xam nhap mén vdi cac mo hinh san xudt tai huyén My Xuyén.

MB& hinh canh tac S6 mau Thir hang
Chuyén lua 21 48,52
Laa - tom 21 36,48
Chuyén tom 21 11,00
Tong 63

Bdo, ATND, gidng 16¢ do khong xuat hién thuong xuyén va chi xay ra trong khoang thoi
gian ngan nén chu yéu gay thiét hai vé nha cira, tai san va con nguoi. Dbi v6i san xuat nong
nghiép, bio, ATND, giong 1¢ co thé giy ngd d6 1am giam ning suét (d6i voi cay lua), hu
hai cac thiét b trong ao nudi tom hoac két hop cung cac yéu t6 khac tao diéu kién thuén lgi
cho dich bénh phat trién. Do tiy timg cdp do thién tai, dién tich bi anh hudng va thoi gian
sinh trudéng khac nhau ma mirc do thié€t hai khac nhau nén khong udc luong duoc mic do
thiét hai cu thé d6i vai tirng mo hinh canh tac trén cung mdt don vi dién tich. Tuy nhién, do
chi phi dau tu cao nén cac mé hinh chuyén tom, laa—tom c6 kha ning rui ro cao hon so véi
mo hinh chuyén lua (Bang 3).

Bang 3. Chi phi, loi nhuan d6i v6i cac mé hinh san xuét chinh tai huyén My Xuyén.

Chi phi (tri¢u don Loi nhuén (tri¢u don
Mo hinh canh tac phi ( 2 g
Trung binh stdev Trung binh stdev
Chuyén lta 2,8 0,9 4,0 1,6
Lua—tom 10,9 6,0 354 17,0

Chuyén tom 51,2 10,7 44,4 14,6
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3.3. Cdc bén lién quan tham gia trong cong tdc vmg phd va phuc hoi sau thién tai
3.3.1.Céc bén lién quan

Cong tac to chire thyc hién quan 1y rai ro thién tai tai huyén My Xuyén dugc thé hién
nhu Hinh 10. Theo d6, cac néi dung cong viée chinh bao gém: (1) Xay dung ké hoach ing
pho vdi thién tai trén dia ban huyén; (2) T6 chirc dio tao, tap hun, dién tap ung pho; (3) Tiép
nhan mua sam trang thiét bi phuc vu cho viéc tim kiém ctru nan; va (4) Thuc hién tryc va tim
kiém ctru nan khi thién tai xdy ra.
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Hinh 10. T4 chirc thyc hién tng pho va phuc hdi sau thién tai.

Céc ndi dung cong viéc cu thé nhu sau:

(1) Xay dung ké hoach tmg pho6 véi thién tai trén dia ban huyén

Bao gdm xay dung vin ban (phuong an g pho) va xay dyng hé thdng to chirc luc lugng
tim kiém ctru nan. Puoc thuc hién boi cic bén lién quan bao gém: (1) Ban chi huy quén su
huyén (BCHQS), (2) Ban chi huy phong chong thién tai va tim kiém ctru nan huyén (BCH
PCTT va TKCN) va (3) Céc phong ban chirc nang, x4, thi tran. Trong d6 BCHQS va BCH
PCTT va TKCN giit vai tro chinh, cac phong ban chirc nang, x4, thi trdn 1a don vi phdi hop
thuc hién giup kién toan hé théng to chuc luc lugng tim kiém ctru nan theo yéu clu cua
BCHQS va BCH PCTT va TKCN.
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(2) T6 chirc dao tao, tap huan, dién tap tng pho

BCHQS va BCH PCTT va TKCN tiép nhan tai liéu, gido trinh huan luyén nghiép vu vé
ung pho sy cd thién tai va tim kiém ctru nan tir cép Tinh sau d6 t6 chire tap huén lai cho cac
phong ban chtic ning, x thi tran.

3) Tiép nh4n mua sim trang thiét bi phuc vu tim kiém ctru nan

Pugc thyc hién boi cac bén lién quan bao gdm: (1) BCHQS, (2) BCH PCTT va TKCN,
(3) Uy ban mit tran t6 qudc Viét Nam (UBMTTQVN), Hoi chir thap do, va (4) Phong thuong
binh xa hdi (Phong TBXH). Trong d6, BCHQS va BCH PCTT va TKCN chiu trach nhiém
mua sim trang thiét bi vat tu phuc vu cong tac tim kiém ctru nan; UBMTTQVN, Hoi chit
thap do tiép nhan cac ngudn dau tu va hd trg cta cac to chirc ca nhan; Phong TBXH chiu
trach nhiém h trg trong viéc van dong dong gop cac ngudn hd trg cong tac img pho va phuc
hoi sau thién tai.

(4) Thyc hién tryc va tim kiém ctru nan trong khi thién tai xay ra

Puoc thyc hién boi cac bén lién quan gdm: (1) BCHQS, (2) BCH PCTT va TKCN va
(3) Cac phong ban chtrc ning, xa va thi trin. Trong d0, chiu trach nhiém chinh 1a BCHQS va
BCH PCTT va TKCN, cac bén lién quan khac chiu trach nhiém hd tro thuc hién theo yéu
cau. Cu thé:

Cong an huyén: Dam bao an ninh trt tu, ctru nan, ctru hg, ngan chan va xu 1y kip thoi
nhitng hién tuong gay roi, cudp doat tai san khi co thién tai xay ra.

Phong kinh té va ha tang huyén: Tuyén truyén va huéng dan nguoi dan chang, chbng
nha cira va cach tra an an toan tai cong trinh cong cong kién cb khi co bio, giong 16¢ xay ra
trén dia ban. Kiém tra an toan phuong tién giao thong dudng thuy (dic biét 1a an toan cho
hoc sinh khi di phuong tién qua song). Pam bao giao thong khi thién tai xay ra dé phuc vu
cong tac ctru ho, khic phuc va huy dong cac phuong tién an toan ting ctru khi can thiét.

Dién luc huyén: BDam bao nguf”)n dién phuc vu trong thoi gian thién tai nhu khéc phuc su
c¢b dién nham phuc hoi ngudn dién trong thoi gian nhanh nhat va trang bi may phat dién dé
phuc vu nhitng noi trong yéu khi c6 thién tai xay ra.

Phong van héa va théng tin, dai truyén thanh huyén: Pho bién kién thic vé PCTT nham
nang cao nhan thic va huéng dan k§ nang Gmg phé cac tinh hudng thién tai xay ra. Cap nhat
thong tin tir Dai Khi twong thily vin tinh sau d6 thong béo kip thoi, lién tuc trén dai truyén
thanh huyén va tram truyén thanh x4, thi tran dé nguoi dan chi dong phong, tranh.

Bueu dién va vién théng huyén: Kiém tra an toan hé thong thong tin lién lac trong huyén
nham dam bao thong tin xuyén sudt lién tuc trong miia muwa bio.

Phong Gido duc va Pdo tao huyén: Phdi hop vai phong kinh t& va ha tang huyén va
UBND céc x4, thi trin thuong xuyén kiém tra cac phuong tién tau do dua rudce hoc sinh qua
song trong, ddc biét trong muia mua bio. Theo ddi din bién thién tai va thong bao cho hoc
sinh biét dé c6 y thirc tu phong trach

Phong Tai chinh - Ké hoach huyén: Huéng dan st dung kinh phi dung muc dich va cap
phat kip thoi tién hd trg khic phuyc thién tai.

Phong y té, bénh vién da khoa, trung tam y té dw phong huyén: Tang cudng cong tac tryc
ban c?ip ctru, chuén bj déy du s6 thudc, chuyén mon, phuong tién va thiét bi, lwong thyce ctru
thuwong kip thoi, dam bao cong tac phong ngira va khic phuc hau qua sau thién tai.

UBND xad, thi tran: Xay dung va to chtc thyc hién theo ké hoach PCTT va TKCN véi
phuong cham “4 tai chd” (chi huy tai chd, lue luong tai chd, co s& vat chét tai chd, hau cén
tai cho) Phéi hop véi cac nganh, co quan, t6 chirc di doi dan ra khoi vung nguy h1em khi can
thiét. Xac dinh cac khu vyc thuong xuyén bi anh huong, dbi tuong, s6 luong dan can di doi.
Dong thoi, chuan bi sin sang vé luc lugng, phuong tién, dia diém so tan, di doi dan dén noi
an toan.

Bén canh d6, dbi voi cac loai hinh thién tai xay ra hang nim (dién hinh nhu XNM) cong
tac ung phé duoc thuc hién nhu: (1) Phong NN va PTNT xay dung ké hoach mua vu hang



Tap chi Khi twong Thiy van 2022, 733, 56-72; doi:10.36335/VNJHM.2022(733).56-72 67

nam (dua trén dy bao han man tu cép Tinh) sau d6 théng tin cho UBND Xa phé bién dén
ngudi dan; (2) Tram quan 1y thity nong (QLTN) do d6 man hang ngay, tién hanh déng/mo
cong ngin man va thong bao cho cac bén lién quan khac nhu: Phong NN va PTNT, Dai
truyén thanh dé théng bao kip thoi cho ngudi dan c6 ké hoach bom, trit nudc vao déng rudng.

Nhu véy, nhin chung cong tac t6 chirc tmg phod va phuc hdi sau thién tai tai huyén My
Xuyén chit ché, co6 sy tham gia clia nhiéu bén lién quan voi chtic nang, nhi€ém vu cu thé ¢6
thé hd tro, bd sung cho nhau; trong d6, BCH PCTT va TKCN va BCHQS giit vai trd chinh.
Tuy nhién, vai trd ctia nguoi dan (ho gia dinh) chua dugc dé cao trong cong tac nay. Trong
khi d6, ngudi dan 14 nguoi truc tiép chiu tic dong khi c6 thién tai x4y ra nén ban than ho 1a
d6i tugng can duoc trang bi nhirng kién thirc, k¥ ning va phuong an g phé cu thé déi véi
timg loai thién tai theo cac cap do khac nhau.

3.4. Danh gia cong tac thuc hién quy trinh quan Iy vii vo thién tai

Cong tac chuan bi, img pho va phuc hoi sau thién tai tai dia phuong dugc dénh gia dua
trén nhiing n6i dung trong chu trinh quan li rui ro, thién tai [17]. Theo do, cong tac thuc hién
tai huyén My Xuyén dugc thé hién nhu Bang 4.

Bang 4. Thyc hién tmg ph6 va phuc hdi sau thién tai tai huyén My Xuyén.

STT N§i dung Thuc hién
Phong ngura
1 Cin clr phap 1y Luat phong, chéng thién tai s6 33/2013/QH,

Luat t6 chirc chinh quyén dia phuong ngay 19/6/2016,
Quyét dinh s6 44/2014/QD-TTg ngay 15/8/2014 cta Thu tuéng Chinh
pht quy dinh chi tiét v& cAp do rui ro thién tai,
Nghi dinh 160/2018/ND-CP ngay 29/11/2018 cua Chinh phu quy dinh chi
tiét thi hanh mot s6 diéu Luat Phong, chéng thién tai
Phuong an 102/PA-PCTT, ngay 21/10/2019 cta Ban chi huy PCTT va
TKCN tinh Soc Tring vé Phuong 4n tmg pho thién tai theo cip do rii ro
thién tai d6i vi mot s loai hinh thuong xuyén xuét hién trén dia ban tinh
Séc Trang
Quyét dinh s 2242/QP - UBND ctua UBND huyén M§ Xuyén ban hanh;
Quyét dinh s6 02/QD - BCH ngay 07/8/2018 “Ban hanh Quy ché t5 chirc
va hoat dong cia Ban chi huy Phong, chéng thién tai va Tim kiém ctru
nan huyén My Xuyén”, quyét dinh s6 03/QD - BCH ngay 10/8/2018 “Ban
hanh Quy ché vé cong tac truc PCTT tai Van phong thuong tryc BCH
PCTT&TKCN huyén My Xuyén”, Cong vin sé 04/PCTT ngay 10/8/2018
“v/v phan cong nhiém vu thanh vién BCH PCTT&TKCN huyén” ciia Ban
chi huy PCTT&TKCN huyén ban hanh.

2 Quy hoach str dung @t  C6 ban dd quy hoach st dung dét tai dia phuong theo didu kién riéng tai
ting khu vuc va hang nam co 1ap ké hoach lich thoi vu dya trén dy bao
tinh hinh thién tai tir cap tinh

3 Bién phap ky thuat Xe ctru h9, xe chita chay, tau tim kiém ctru nan, nha bat, phao ciru ho, cua
may, may phat dién va cic trang thiét bi khac

4 Bién phap sinh hoc Tu van cho ngudi din céc giéng cdy trong, vat nuéi chdng chiu véi diéu
kién thoi tiét, khang sau bénh, tiém phong ngira bénh cho vat nudi

5 Chi thi t6 chue UBND huyén chi dao cac Phong ban chirc nang thuc hién theo ting linh
vuc

Khén cép
1 Quan ly BCH PCTT va TKCN
2 Hé théng canh bao Dai phat thanh truyén thanh, bang thong tin x4, ap, loa phat thanh xa, 4p,

loa phat thanh luu dong, khi thién tai co chuyén bién x4u cén b dia
phwong di dén timg ho dan dé thong bao
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STT Noi dung Thuc hién
3 Cac ngu(“)n can thiép BCH PCTT va TKCN, BCH QS, cic Phong ban chirc ndng, xa thi trin
4 K& hoach khén cép Chu yéu thuc hién theo phwong cham “4 tai chd”
5 Téap huén va dao tao C6 t6 chuc tap huén cho can bd cac Phong ban chtrc nédng, x4, thi trdn
6 Chuén bi cho timg ¢4 Chu yéu tuyén truyén thong qua loa, bao dai, bang rol, hop 4p...
nhan
Chuén bi can thiép
1 Canh bao sém Xac dinh cac loai hinh thién tai thudng xuyén xay ra trén dia ban huyén
Theo dbi théng tin tir cdp Tinh
Do d¢ man hang ngay
2 Chuin bj sin sang can BCH PCTT va TKCN huyén x4y dung ké hoach tng pho theo cac cép d6
thiép riii ro tai dia phuong (VD: Phuong an sé 07/PA - BCH ngay 29/10/2018
vé viée ung pho thién tai theo cép d6 10 ro d6i véi mot sb thién tai & dia
phuong);

BCH QS xay dung ké hoach nhén su hd trg ung pho khi thién tai xay ra
Cac Phong ban chtrc nang, xa, thi trin, doan thé... sdn sang hd tro theo
phan céng cia BCH PCTT va TKCN va BCH QS

Can thiép
1 Canh bao, cru hd va Ban chi huy PCTT va TKCN huyén td chirc so tan dan, dam bao an toan
huéng dan cich can dén cu theo 2 hinh thirc so tan tai chd va so tan di dan ra khoi viing bi anh
thiép huong khi ¢ thién tai, xac dinh cac dbi twong dé bi ton thuong dé xay
dung bién phap ung pho kip thoi, ddm bao an toan an ninh trat ty khong
dé xay ra vu viéc lgi dung mua bao trom cép tai san cua nguoi dan. Di doi
nguoi dan dén truong hoc, cac ity ban va cac cong trinh kién cb dam bao
ddy du cho ngudi dan vé dd an, nudc udng va cac nhu cau yém phim
khac.

2 Giam thiéu hu hai Xac dinh cac d6i tuong dé bi ton thuong dé xay dyng bién phép tng pho
kip thoi, theo ddi tuyén truyén nguoi dan ching chéng nha cira, chudng
trai, han ché dén murc thép nhét thiét hai

3 Céc bién phap khan cip  Xac dinh sin nhitng noi tra 4n an toan (VD Trudng hoc, co quan...) dé
c6 thé di doi ngudi dan thude ving nguy hiém dén

Phuc hoi

1 Tai chinh Quy phong chéng thién tai dwa theo Nghi dinh s 94/2014/ND — CP cia
Chinh phu quy dinh vé thanh lap va quan ly Quy phong, chéng thién tai,
Quyét dinh s6 196/QD — UBND ngay 17/10/2018 ciia Chii tich UBND
tinh Séc Trang Ban hanh quy ché t chirc va hoat dong ctia quy phong,
chéng thién tai, Quyét dinh s6 1276/QD- UBND ngay 29/3/2019 phé
duyét K& hoach thu Qu§ Phong, chéng thién tai trén dia ban huyén My
Xuyén nam 2019.

2 Bai hoc kinh nghiém T4 chirc hoi nghi so két, tdng két cong tac PCTT va TKCN

Nhin chung, cong tic chuan bi, img phé tai ving nghién ciru dang dugc thuc hién t6t
trong diéu kién thién tai dién bién ngay cang phtc tap va anh huong dén doi song nguoi dan.
Két qua khao sat cho thay trén 80% ho dan danh gia cong tac dugc thuc hién tot (Hinh 11).
Tuy nhién mét s6 han ché con ton tai nhu: Viéc ing phé va phuc hdi sau thién tai chu yéu
dwa vao nguén lyc huy dong tai cho tir dja phuong (theo phuong cham “4 tai chd”). Viéc huy
dong nay giip phat huy tbi da nguon luc dia phuong, giup cong tac ing pho nhanh chong,
tiét kiém thoi gian dong thoi han ché chi phi diéu dong tir noi khac. Tuy nhién, diéu nay cling
gdy mot sO han ché nhu: (1) S6 lugng trang thiét bi huy dong khong ¢ dap g nhu cau, (2)
Luc luong thanh tién dang ky tham gia cong tac (mg pho tai dia phuong c6 thé khong dam
bao do nhiéu thanh nién di lam an xa (chang han phong trao di cu 1én cac thanh phd 16n 1am
viéc nhu hién nay). Do vdy, cong tac nay c6 thé gap kho khin va khong dam bao ngudn nhan
luc khi can. Bén canh d6, ké hoach tng pho trong cac truong hop khan cap cha yéu dya theo
phuong chim “4 tai chd” bao gom tan dung cic tru s¢ co quan, trudng hoc... lam dia diém
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tra n va san sang di dan dén ving an toan khi gip tinh huéng nguy cap. Do vdy, trong nhiing
tinh hudng khéan cip cong tac tmg pho c6 thé gap khé khin, lung ting do chwa cé phuong an
cu thé. Ngoai ra, cong tac chuan bi cho ting ca nhan mac du da duoc thuc hién béng viéc
tuyén truyén qua dai phat thanh, loa, bang rol, hop ap... nhung van gap mot sd van dé nhu:
(1) S6 luong loa it, (2) Chét lugng loa kém nén nguoi dan nghe khong 13, (3) Mot bd phan
ngudi din chu quan khong dé ¥ dén thong bao cua dia phwong... Bén canh d6, viéc phuc hdi
sau thién tai con gap kho khan do han ché vé kinh phi. Cu thé, mirc hd tro hién tai [a 1 triéu
d6ng/cin nha bi hu hai, do d6, chi mang y nghia dong vién tinh than cho nguoi dan 1a chinh
chir chwa du dé khéc phuc thiét hai.

B RAt tot g(éot O Chua tbt ORAtt6t BTt O Chua tdt

Hinh 11. Danh gia cia nguoi dan vé cong tac tng pho (A) va phuc hdi sau thién tai (B) cta chinh
quyén dia phuong.

4. Két luan

Két qua nghién ctru cho thiy trén dia ban huyén c6 3 loai thién tai thuong xuyén xuit
hién gém: (1) Xam nhap min, (2) giong 16¢, (3) bdo va ATND. Nhin chung, cac loai hinh
thién tai nay c6 xu huong tang. Cu thé XNM tang Ve nong d6 mén va thoi gian XNM (v6i do
mian > 2g/L); giong lc, bdo va ATND ting vé tan xuat xuat hién. Trong cac md hinh san
xuét chinh cta huyén thi mo6 hinh chuyén Iua dugc danh gia chiu thiét hai nang né nhit do
tac dong ctia xdm nhap man so vdi mo hinh lta—tom va chuyén tom. Trong khi d6, mo6 hinh
chuyén tom va lia—tom c6 kha nang rui ro cao hon vdi bao va ATND.

Cong tac t6 chirc tmg pho va phuc hoi sau thién tai tai huyén My Xuyén chat ché, co su
tham gia ctia nhiéu bén lién quan véi cac chirc nang, nhiém vu cu thé c6 thé hd trg, bd sung
cho nhau; trong d6, BCH PCTT va TKCN va BCHQS gitr vai tro chinh. Tuy nhién, vai tro
ctua nguoi dan (hd gia dinh) chua dugc dé cao trong cong tac ndy. Bén canh do, mot sé diém
con han ché nhu: (1) Viéc huy dong ngudn luc tai chd cua dia phuong c6 thé bi dong, khong
dap tng du s6 lwong yéu cau do thanh nién di cu 1én cac thanh phd 16n lam viéc; (2) Chua
¢6 nhiéu phuong an g pho vai cac tinh hudng khac nhau nén c6 kha nang ling tung xu ly
tinh hudng phat sinh; (3) M6t bo phén ngudi dan chu quan khong dé y dén thong bdo cua dia
phuong; va (4) Han ché vé trang thiét bi (loa, dai tuyén truyén) va kinh phi hd trg ngudi dan
phuc héi sau thién tai.

Nghién ctru budc dau khao sat tong quan vé cac loai hinh thién tai chinh, mirc do thiét
hai d6i v6i cac mo hinh san xuit chinh va cOng tac ung pho, phuc hdi sau thién tai tai dia
phuong. Tuy nhién, cac s liéu vé diéu kién tu nhién, cac loai hinh thién tai chua dwgc phan
tich trong khoang thoi gian du dai. Do d6, dé xuat nghién ctru tiép theo thu thap thém cac s6
lidu diéu kién ty nhién trong giai doan dai hon nham danh gia chinh x4c hon xu hudng bién
dong. Bén canh d6, diéu tra kinh t& xa hoi chi tiét hon vé chi phi dau tu, yéu cau ky thuat cia
cac loai hinh san xuét chinh tai dia phuong, chi phi chuyén dbi giita cac mé hinh (néu xay
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ra) nham c6 danh gi chi tiét hd tro chinh quyén va ngudi dan dia phuong trong viéc chuyén
d6i mo hinh phu hgp, han ché tac dong cua thién tai.

bong gop cua tac gia: Xay dung ¥ tuong nghién ciru: N.H.T.; Lya chon phuong phap nghién
01'1'1’1: N.H.T., V.T.P.L., V.Q.T.; Thu thap s6 liéu: V.T.P.L.; Xt 1y so0 li¢u: V.T.P.L., V.Q.T.;
Viet ban thao bai bao: V.T.P.L., V.Q.T.; Chinh stra bai bao: V.T.P.L., V.Q.T., N.H.T.

Loi cam on: Nghién ciru ndy dugc tai trg boi Du an Hop tac Ky thuat “Tang cudng néng lyc
Trudng Dai hoc Can Tho thanh trudng xut sac vé dao tao, nghién ctru khoa hoc va chuyén
giao cong nghé” cta Co quan Hop tac Qudc té Nhat Ban (JICA). Tac gia xin cam on ban
bién tap va hai phan bién da gop ¥ dé bai bao dugc hoan thién hon.

Loi cam doan: Tép thé tac gia cam doan bai bio nay 1a cong trinh nghién ctru cta tap thé
tac gia, chua dugc cong bd ¢ dau, khong duoc sao chép tir nhimg nghién ciru trude day;
khong c6 su tranh chap 1oi ich trong nhom tac gia.
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A study on climate-related disasters risk assessment in My Xuyen
District, Soc Trang Province
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Abstract: The study was conducted to assess the process of coping with and recovering
from climate-related disasters (before, during and after the events) in My Xuyen district,
Soc Trang province, Vietnam. The data on types of climate-related disasters and damages
in the period of 2014 to 2019 was collected from Irrigation Management Station,
Department of Agriculture and Rural Development of My Xuyen district. In addition,
interviews with farmers and local officials on disaster preparedness, response and recovery
have been applied by households and localities. We used a non-parametric test (Kruskal-
Wallis) to compare whether or not the difference in the level of damages caused by climate-
related disasters is different for different types of land uses. The process of response and
recovery after climate-related disasters was discussed in participation workshops with
stakeholders from the Steering Committee for Disaster Prevention and Search and Rescue,
People's Committees of communes, and the related departments. The results show that 3
popular types of climate-related disasters were found in My Xuyen, consisting of (1) saline
intrusion, (2) cyclones, (3) storms and tropical depressions. In general, these types of
climate-related disasters tend to increase from 2014 to 2019. Measures have been applied
to response to climate-related disasters are adjustment of cropping calendar and operating
the system of irrigation works to cope with the salinity intrusion, measure to recover
damages. The government applies an approach of 4-on-the-spot motto in disaster prevention
and mitigation which are on-the-spot command, on-the-spot forces, on-site supplies and on-
site logistics to take advantages of the local resources, organize to save people injured by
storms and tropical depression, organize searching for the missing people. In general, the
local recovery process is well organized with the participation of several stakeholders and
the support of the local people. However, in this process, this study still finds some
difficulties such as limits of equipment, budget, and awareness of local people to proactively
coping with climate-related disasters.

Keywords: Disaster prevention; Saline intrusion; Disaster mitigation; Mekong Delta; Rice
cultivation.
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Tém tit: Bio Darmey la con bao lich su dd bo vao tinh Khanh Hoa va da gay thiét hai rat
16n, dic biét 1a cac xa/phudng ven bién ciia huyén Van Ninh, thi xa Ninh Hoa va thanh phé
Nha Trang. Trong do, song trong bao géy ra thiét hai rat 16n; tuy nhién dia hinh ven bo tinh
Khanh Hoa di tac dong dén su phan b phtrc tap ctia song. Do véy, md phong chi tiét truong
song trong bdo Damrey c6 y nghia rat quan trong trong phong chdng thién tai, lap quy hoach
va thiét ké cac cong trinh khu nuéi tréng thity san cua tinh Khanh Hoa. Dé mo phong truong
song trong bao Damrey, mé hinh Mike 21SW duoc 4p dung thiét 1ap 03 lui tinh 16ng, véi
d6 phan giai chi tiét ludi khu vuc ven bo tinh Khanh Hoa téi 450 m. SO lidu gié tai phan
tich ERA Interim duoc sir dung d¢é mé phong song khu vuc nam Bién Pong, s6 lidu gio cac
tram ven bo va trén bién ¢ khu viuc Nam Trung Bo dugc ndi suy bang phuong phap IDW
cho khu vic ven bo tinh Khanh Hoa. Két qua md phong d6 cao song cho thay, khu vyc vinh
Van Phong tir 0,5-7,0 m, khu vuc vinh Nha Trang tir 0,5-8,0 m, khu vyc vinh Cam Ranh
tr 0,3-6,0 m. Song 16n nhét ven bién tinh Khanh Hoa 14 & cira vinh Van Phong, véi d6 cao
tir 9—10 m.

Tir khéa: M6 hinh Mike 21SW; Bdo Damrey; Song bién Khanh Hoa.

1. Mé diu

Ung dung mé hinh dé nghién ctru phan bd song kha pho bién, dic biét 1a ing dung trong
tinh toan cac thong sd song dé thiét ké cau cang, cong trinh ven bién, tinh toan ning luong
song, du bao va lam dau vao cho cdc mé hinh van chuyén tram tich [1]. M6 hinh tng dung
dé moé phong song dién hinh trén thé giéi nhu WAM, SWAN, STWAVE, WAVEWATCH
11, OVBM, bo m6 hinh Mike (Mike 21SW, Mike 21NSW, Mike 21BW); trong d6 m6 hinh
WAM va WAVEWATCH III (WW3) sir dung dé mo phong song ngoai khoi va dang duoc
ung dung mo phdéng song dai duong; cdic m6 hinh nhu SWAN, TOMAWAC, STWAVE,
Mike 21SW dugc st dung m6 phong séng ven bo va ving nude nong [2-3]. Tuy nhién, dé
md phong séng ven bd can phai sir dung hé thdng ven bd va két ndi voi ddu ra mé hinh séng
dai duong, dién hinh nhu két ndi cia md hinh WAM, WW3 véi SWAN, FEM, OVBM, Mike
21SW [1-2, 4-5].

Céac mo hinh song dai duwong véi ludi tinh tho, phu hop VO’l cac vung nudc sau, nhung
dé mo hinh héa chinh xac khu vuc ven bd va viing nude nong can sir dung luéi tinh min. M6
hinh phd séng thé hé thir ba (SWAN) cho quy mé nho, viing ven bién c6 nudc nong, dao, bii
va gid dia phuong c6 kha ndng mo phong twong tac song, khuc xa va su v song do dia hinh;
tuy nhién, hinh dang cta quang pho thudong khong duoc tot, dic biét 1a chu ky dinh séng cao.
Piéu nay din dén sy phat trién ciia mo hinh song thé hé thir ba méi 1a Mike 21SW ¢é kha
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nang mo phong tét cho ludi tinh min [ 1]. M6 hinh SWAN ¢6 d6 nhay cao hon va Mike 21SW
it nhay hon véi dit liéu gi6, Mike 21SW ting thoi gian tinh toan déng ké khi ting dit liéu gio;
tuy nhién, ting gid vao trong ca hai mo hinh trén déu din dén sy suy giam cua song giam
dang ké [1, 6]. Ca m6 hinh SWAN va Mike 21SW m6 phong duoc nhiéu yéu t6 tac dong dén
song v6i nhiéu cong thire va thong sb; mic du SWAN tinh nhanh hon, nhung mé hinh Mlke
21SW tich hop dugc nhiéu mé dun va mé phong viing nude nong, khu vue cong trinh tot hon
[7]. M&t nghién curu tuong ty dugc thyc hién bdi Sharifi (2012), trong d6 mo6 hinh Mike
21SW so sanh vai WW3 va két qua cho thdy WW3 cho két qua md phong tin cay hon so véi
Mike 21SW ¢ viing nudc sau; trong khi & khu vuc nuéc nong, Mike 21SW cho két qua nhat
quan hon [1]. So sanh md hinh Mike 21SW v&i Mang than kinh nhan tao (ANN) tich hop
v6i thuat toan loc Geno—Kalman cho thiy: Mike 21SW mé phong rat tot chiéu cao séng hiéu
dung, hé sb trong quan va hiéu qua cao hon [&].

Nghién ctru song vinh Nha Trang dwoc nhiéu sy quan tdm hon so véi cac khu vuc khac
ctia tinh Khanh Hoa; tuy nhién, méi chi c6 nghién citru so bd ctia con bdo cép 8 ¢o tén la
FAITH d6 bd vao Nha Trang thang 12 nam 1998 va con bio manh anh hudng gian tiép la
THIRTY va HAIYAN [4]. Hau hét cac nghién ciru tip trung vao phan bd song do gié mua
boéng Bic va Tay Nam trong vinh Nha Trang [4-5, 9], hodc md phong song do gio mua lam
dau vao cho mo hinh van chuyén tram tich va dé xuat giai phap 6n dinh bai bién [10-11].
Nghién ctru phan b séng khu vue vinh Cam Ranh va Van Phong kha it, cht yéu 1a mo phong
song dé 1am dau vao cho mo hinh hai luu ven bd va van chuyén trém tich do gi6 mua hoat
dong manh [12]. Nhu vay, nghién ctru phan bd song chi tiét cho ven bo tinh Khanh Hoa chu
yéu da thyc hién ¢ vinh Nha Trang va dén nay ciing rat it nghién ctru phan b séng do bio
anh huong tryc tiép dén vinh Van Phong, Cam Ranh.

Bao Damrey (bao sb6 12 nam 2017) 1a con bao c6 cuong do lich st dd bd vao tinh Khanh
Hoa va da gay thiét hai rat 16n, ddc biét 1a cac xa/phuong ven bién cua huyén Van Ninh, thi
xa Ninh Hoa, thanh phd Nha Trang. Bio lam cho 34 ngudi chét, 4 nguoi mat tich, 993 nha
bi sdp hoan toan, 97.851 nha hu hong va téc mai, 1.141 tau thuyén bi chim va hu hong ning,
24.320 léng bé bi mét tréng [13]. Ngoai thiét hai do gi6 manh, nhiing con s6 thiét hai rat lon
vé tau thuyén va nudi tréng hai san cho th?iy suc tan pha ctia song bao; do do, s dung do cao
song do bdo Damrey dé bo sung ké hoach phong chdng tmg pho va st dung thiét ké cac cong
trinh ven bién, quy hoach vung nudi trong hai san 14 rat can thiét. Tuy nhién, khu vire ven bo
tinh Khanh Hoa khong ¢6 s6 liéu do song va dén nay chua c6 nghién ctru vé phéan bd song
do bdo Damrey. Méc du da c6 mot s6 nghién ciru vé song khu vuc ven bo tinh Khanh Hoa,
nhung méi chi dé cap dén cac con bdo anh hudng gian tiép va séng do gié mua Pong Bic,
Tay Nam.

Nhu vay, m6 phong chi tiét song ven bd do bio Damrey dé hoan thién phuong 4n phong
chdng thién tai, tinh toan déc trung séng cho thiét ké cong trinh, quy hoach vung nudi trong
hai san, két ndi véi mé hinh thiy thach dong Iuc hoc 1a rat can thiét. Hién nay cé nhiéu mé
hinh dugc sit dung dé nghién ciru phan bd song, véi uu thé vé moé phong song ven bo va
thuén tién trong rng dung, mo6 hinh Mike 21SW dugc lya chon dé mo phong chi tiét song
bao Damrey khu vuc ven bo tinh Khanh Hoa va trong cac vinh Van Phong, Nha Trang, Cam
Ranh. Bé danh gia tic dong cia dja hinh bd bién Khanh Hoa dén phan b séng bdo Damrey,
nghién ctru da sir dung 03 h¢ thdng ludi 10ng; trong d6; mién tinh 16n nhét 1a khu vyc nam
Bién Pong, mién tinh nho hon 1 viing bién tinh Khanh Hoa va mién tinh chi tiét nhat 1a vinh
Van Phong, Nha Trang va Cam Ranh.

2. Phwong phap nghién ciru

2.1. Gi6i thiéu vé khu vuec nghién ciru

Khanh Hoa 1a mét tinh thude duyén hai Nam Trung B cua Viét Nam, phia bac giap véi
tinh Phu Yén, phia nam giap véi tinh Ninh Thuén, phia tay gidp voi tinh Pak Lak va Lam
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Pong, phia dong giap v6i Bién Dong. Puong bd bién kéo dai tir xa Pai Lanh téi cudi vinh
Cam Ranh, d6 dai tinh theo mép nudc khoang 385 km véi nhiéu cira lach, ddm, vinh va c6
khoang 200 ddo. Khanh Hoa c¢6 6 dam va vinh 16n, d6 1a Pai Lanh, vinh Van Phong, Hon
Khoéi, vinh Nha Phu, vinh Nha Trang (Cu Huén) va V1nh Cam Ranh (Hmh 1) [ 14 15]

Thém lyc dia tinh Khanh Hoa rat
hep, dia hinh dbc gan bo; ving thém luc
dia phan anh sy tiép ndi ciia cau tric dia
hinh trén dit lién. Mép thém luc dia tinh
Khanh Hoa phd bién c6 do sau tir 600—
1000 m, dudng bo ¢b c6 d6 siu bién doi
tir 150-200 m, d6 dbc thém lyc dia giam
dan tir phia bac xudng phia nam (Hinh
1). Cac nhanh nui cua day Truong Son
dam ra bién nhu ddy Phudc Ha Son, nai
Hon Kho, ddy Hoang Nguu tao thanh
cac miii Hon Thi, Con Rua, Miii Dong
Ba va hinh thanh nai ngdm dudi bién ma
cac dinh cao cua no6 nhd 1én khoi mat
nudce hinh thanh cac dao nhu Hon Tre,
Hon Miéu Hon Mun. Xen gitra cac bai
dao noi, dao ngam 1a nhitng vung triing
tuong d6i bang phang goi 1a cac dong
bang bién, d6 chinh 1a day cac viing,
vinh nhu Van Phong, Nha Trang va Cam
Ranh [14-15].
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Hinh 1. Ban dd khu vyc nghién ctru.

2.2. Co 56 Iy thuyét mé hinh Mike 21SW

Dé ap dung cho pham vi khong gian nho, phuong trinh chuyén dong co ban thuong duoc
tao thanh cong thac trong hé toa do Pé—céc, trong khi d6 h¢ toa d cuc dugc su dung cho
pham vi khong gian 16n. Pho séng bién doi theo khong gian va thoi gian va 1a mot ham cua
hai tham sb pha s6ng. Hai tham s6 pha song c6 thé 1a véc to s6 ctia song ig, bao gém ca do
16n k va huéng 6. Bén canh d6 cac tham s pha song ciing co thé 1a huéng song 0, hoic 1a
tan sé goc twrong dbi (& = 2xfr), hodc 1a tan sd goc tuyét dbi (o = 2nfa). Cong thirc hudng
song dugc chon la 9 va tan s6 goc tuong db6i 1a 8. Mat d6 hoat dong N(8,0) va mat do ning
lwong E(8,0) c6 mdi quan h¢ N =E/5. Déi voi lan truyen song qua vung co sy bién d6i cham
cua dong va do séu, tan s goc tuong d6i va tan sb goc tuyét ddi c6 mdi quan hé phan tan
tuyén tinh [16]:

§ =Jgk.tan (kd) = w — k.U (1)

Trong d6 g 1a gia tdc trong trudng, d 1 do sdu cla nudc, U 1a véc to van te dong. Bo
16n ctia nhdém vén toc cg, nang luong song cd quan hé véi dong nhu sau [ 16]:

a5 _ 1 2kd  \§
9=~ 2 (1 tom (de)) k )
Pha van tdc ¢ ciia song c6 mdi quan hé voi dong nhu sau: ¢ = 8/k. Pho tan sd duoc gidi
han trong pham vi tin s6 nho nhat (Bmin) va l6n nhét (Smax). Phan phd quyét dinh dugc dinh
doat theo giai phap phuong trinh chuyén dong, sir dung phuong phap s6 cho mat dg hoat
dong song. Méat d nang lugng dugc thé hién nhu sau [16]:
-m
) 3)

E(8,0) = E(Omax,0) (5

6!13{
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Trong d6 m 14 hang s, trong md hinh ndy m = 5. Tan s6 dinh trugc 16n nhat dugc xac
dinh nhu sau:é.y—, = min[6max, max (2.56, 46PM)]. Trong d6: 8,4y 12 tan s tach rdi
16n nhat, dugc sir dung trong quyét dinh mé hinh séng. & 13 tan s6 trung binh twong ddi. SPM
= g/(28u10) 1a tan s dinh Pierson Moskowitz cho phat trién song day du, uio 1a van tdc gio
tai d6 cao 10 m so v6i mat nude bién.

Trong hé toa do Pé—cac theo phuong ngang phuong trinh bao toan séng nhu sau [16]:

ON .
Z4V.(ON) =3 (4)

Trong d6 N(%,5,0,t) 1a mat do hoat dong; t 1a thoi gian, X¥ = (xy) 1 hé toa do Pé—céc, ¥
=(cx,Cy,Cs,c0) 1a van tdc lan truyén cua mdt nhom song trong khong gian 4 chiéu %, 5va 0, S
1a giéi han gbc cho phuong trinh cin bang nang lwong, V 13 4 chiéu hoat dong riéng biét
trong khong gian X, § va 0. Lan truyén song ctia 4 chiéu khong gian ¢6 nhu sau [16]:

(xoy) =2 =27+ T (5)
s _ 95 aﬁ
€= 6d[ + 0.9z d] ko5 (6)
ao 1[86 ad . = oU
o =% =% [5a0m -%] 7

Trong d6 s 1a toa do khong gian trong hudng song 6, m 1a hé toa do vudng goc voiss, Vy
1a 2 chiéu hoat dong riéng biét trong khong gian X.

2.3. Thiét Idgp mé hinh Mike 21SW khu viee nam Bién Péng

Dia hinh dau vao cho mé hinh Mike 21SW khu vuc nam Bién Pong dugc tinh toan tu
ban d6 DEM d6 phéan giai 1800 m va mién tinh duoc chia ludi phi cau trac (ludi tam gic
khong déu) véi dién tich nat ludi 16n nhat 1a 50 km?, riéng khu vuc quan dao Truong Sa,
Hoang Sa va ven bo nudc ta c6 dia hinh bién ddi manh duoc chia luéi chi tiét hon véi dién
tich nat ludi 16n nhét 14 5 km?; 6 ludi c6 dién tich nho nhat 1a 26 m? [17-18] (Hinh 2). Mién
tinh khu vic nam Bién Pong, bao gdm quan dao Truong Sa, Hoang Sa va ven bd duge chia
thanh 64156 nit ludi (Hinh 3).

kil 1ngHs

Hinh 2. Ban ¢6 DEM 1800m Bién Pong.
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Hinh 3. Chia lvéi mién tinh khu vyc nam Bién Déng.
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Hinh 4. L6p gi6 bdo Damrey thanh phan i (a) va ¥ (b) ¢ giita Bién Dong lac 7h/3/11 trong Mike
21SW.

S liéu gi6 thanh phan theo cac ludi 6 vudng ciia bd sb liéu tai phan tich ERA Interim
ctia Trung tim Dy béo Han vira chau Au voi do phan giai 0,125° va dugc chuyén doi, bién
tap theo ciu truc dau vao cia md hinh Mike 21SW [18-19]. Sé liéu gi6 dau vao 1a mang dix
lidu 4 chiéu, trong d6 c6 2 chiéu khong gian phang, 1 chiéu gi6 thanh phin (gdm hai huéng
thanh phan % va ¥), 1 chiéu thoi gian duge xac dinh tir 7h ngay 02 dén 10h ngay 4 thang 11
nam 2017. S6 liéu gié gdm 197 hang va 306 cot, sé lugng nat ludi 6 vudng 1a 60282. Thoi
gian tinh toan duoc thiét 1ap 6120 bude, mdi budc At =30 gidy; cac bién phia béc, phia nam,
dat lién Viét Nam va cac dao cia Phi-lip—pin dugc dong kin. M6 hinh Mike 21SW thiét lap
cho khu virc nam Bién Pong dugc thiét 1ap ¢& mo phong va tao bién diu vao cho ving bién
tinh Khanh Hoa.

2.4. Thiét lgp mé hinh Mike 21SW viing bién Khanh Hoa

Do anh hudng tryc tiép cta con bio sé 12, nén cac tinh tir Binh Dinh dén Khanh Hoa da
6 giod giat cAp 11-12, cac tinh Ninh Thuén, Binh Thuan giat cdp 7 cu thé nhu sau: An Nhon
28 m/s, Quy Nhon 24 m/s, Tuy Hoa 30 m/s, Ninh Hoa 34 m/s, Nha Trang 33 m/s, Cam Ranh
18 m/s, Phan Rang 17 m/s. V&i mirc d6 bién ddi cua gio theo khong gian nhu trén, gié bio
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thanh phan ving bién Khanh Hoa ndi suy tir sé lidu obs typth cac tram bing phuong phap
IDW va dugc 1ap trinh trén Fortran vdi d§ phan gidi 1000 m, trong d6 c6 221 hang va 97 cot,
s6 nut ludi 1a 21437 6 vudng [20-21]. Thoi gian md phong tir 7h ngay 02 dén 10h ngay 4
thang 11 nam 2017, tong s6 budc tinh 14 36720, ™
m61 budc tinh At=15 gléy 1460000
Dia hinh ving bién Khanh Hoa dugc tinh ..,
toan tir ban d6 DEM d6 phan giai 450 m (Hinh
7a); luéi mién tinh phi cu trac voi dién tich 6
lu6i 16m nhat 10 km?, khu vuc ven bd va cac dao
dugc chia chi tiét véi 6 ludi 1on nhit ¢6 dién tich
0,04 km? (40.000 m?), 6 ludi c6 dién tich nhg  reoceo
nhét 12 26 m?; mién tinh séng ngoai khoi va chi  raceo] S - —
tiét ven b tinh Khanh Hoa c6 55985 nit (Hinh .01 &' : i%- oo
5) [17-18]. Cac bién phia bac, phia nam va phia 200 "0
dong dugce két nbi voi diu ra moé hinh Mike 500- 300
21SW thiét 13p cho khu vic nam Bién Pong &
trén; bién dat lién cta tinh Khanh Hoa 1a bién
dong kin. M6 hinh Mike 21SW thiét 1ap cho tinh 2000 i
Khénh Hoa trich xgét vung m6 phong daura va s T
cac bién dau vao dé tiep tuc mo phong cho vinh Hinh 5. Chia Iu6i mién tinh ving bién Khanh
Van Phong, Nha Trang va Cam Ranh.
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Hinh 6. Lép gi6 bao Damrey thanh phan 4 (a) va ¥ (b) khi d6 b vao Khanh Hoa lac 7h/4/11 trong
mo hinh Mike 21SW.

2.5. Thiét ldp mé hinh Mike 21SW cdc vinh

Mo hinh Mike 21SW thiét 1ap cho vinh Nha Trang, Van Phong, Cam Ranh tuong ty nhu
thiét 1ap cho khu vic nam Bién Péng va ving bién Khanh Hoa nhu & trén. Thoi gian mo
phong tir 7h ngay 02 dén 10h ngay 4 thang 11 ndm 2017, v6i budc tinh Ac =5 gidy. Sé lidu
gi6 dau ‘vao trén vinh cac vinh dugc 14y ddng nhét véi sb liéu gié quan tric dwoc tai cac tram
quan tric tir dong Ninh Hoa, khi twgng Nha Trang va Cam Ranh. Cac vinh trén c6 dia hinh
day bién blen do6i phtrc tap, co nhiéu dao, cong trinh tac dong dén song va hoat dong kinh té
bién phat trién, viing qudc phong an ninh quan trong; do do, cin dwoc mé phong chi tiét hon
cac ving bién khac cua tinh Khanh Hoa.



Tap chi Khi twong Thuy van 2022, 733, 73-85; doi: 10.36335/VNJHM.2022(733).73-85 79

m]

1357000
< 1356000
1355000
1354000
1353000
1352000
1351000
1350000
Bathymery [m]
I Avove 200

B 180-200
= 160-180

1349000

1348000

* 1347000

0
2

B 80-100
1346000

1345000

1344000

Below -80
Undefined V:

1343000

(NNNNRREEED

605000 5\0.000 615000 620000

14i8000-] 1340000

1410000 1335000

1405000 - 1330000

1400000 1325000

1395000
1320000

Bathymetry [m]

1390000 1 I Avove 220
2

B 200 - 220 1315000 J
| 200
1385000 1 = 100
| - 140 1310000 7
= 120
100
1380000 | = 80
| - 60 3
= o 1305000
1375000 | ( ) . o- 20 .
- (d)
¢ B 60- 40 1300000 § (¢
Il Below -60
1370000 | 3 i [ Undefined va i ;
600000 610000 620000 630000 600000 610000

m]

Hinh 7. (a) Ban ¢6 DEM 450 m vinh Nha Trang; (b) Chia lu6i mién tinh vinh Nha Trang; (c) Dia
hinh mién tinh vinh Van Phong; (d) Dia hinh mién tinh vinh Cam Ranh.

Dir liéu dia hinh céc vinh 1 ban @6 DEM day bién d6 phan giai 450 m, ban do dia hinh
ty 18 1/10.000 va sd liéu dia hinh thyc do tai vinh Nha Trang [22]. Lu6i mién tinh phi cdu
tric trén vinh Nha Trang ¢6 dién tich 6 ludi 16n nhét 1a 5000 m?, khu vuc ven bo, cac dao va
cong trinh duoc chia chi tiét v6i 6 ludi 16n nhét 1a 500 m? (Hinh 7b); trén vinh Van Phong c6
dién tich 6 ludi 1én nhét 1a 7000 m2, khu vuc ven bd, cac dao va cong trinh dugc chia chi tiét
v6i 6 ludi 1on nhit 1a 700 m? (Hinh 7c); trén vinh Cam Ranh c6 dién tich 6 lu6i 16n nhét 1a
6000 m?, khu vuc ven b, cac dao va cong trinh dugc chia chi tiét voi 6 ludi 16n nhét 1a 600
m? (Hinh 7d). O luéi nhé nhét trong mién tinh cac vinh trén c6 dién tich 12 26 m? [18].

2.6. Hiéu chinh va kiém dinh

Bo thong s6 mo hinh Mike 21SW sau khi thiét 1ap duoc hiéu chinh voi sb liéu tai tram
Khi twong Hai van Truong Sa trong trin bdo Damrey va kiém dinh véi sb liéu trai tram Khi
tuong Hai van Song Tt Tay. Panh gia chit lugng md phong bang chi tiéu Nash—Sutcliffe
v6i s6 liéu hiéu chinh 1a 0,90, v6i s6 lidu kiém dinh 14 0,87; chét lugng hiéu chinh va kiém
dinh déu dat loai tot (Hinh 8a, 8b) [23].
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Hinh 8. (a) So sanh két qua tinh d6 cao séng tir md hinh Mike 21SW véi s6 lidu quan tric tai tram
Khi trong Hai vin Truong Sa trong bdo Damrey; (b) So sanh két qua tinh d cao séng tir mo hinh

Mike 21SW véi sb lidu quan tric tai tram Khi twgng Hai vin Song Tir T4y trong bio Damrey.

3. Két qua va thao luin

Mo hinh Mike 21SW mé phéng song khu vuc nam Bién Pong khi bio Damrey dang
phat trién va ting cudng do trudc khi d6 bo vao dit lién, do cao song 1on nhit & ria phia tay
béc ctia tim bdo. M6 hinh thiét 13p cho khu vic nam Bién Dong mé phong qué trinh hinh
thanh va phat trién ctia song bio, két qua dau ra dugc str dung 1am bién cho mé hinh duoc
thiét 1ap cho viing bién Khanh Hoa. Khi vi tri tAm bao & khu vuc gitra Bién Dong, song dang
c¢6 xu huéng ting dan véi do cao 16n nhat gan tim bao tir 9-10 m; d6 cao song dat cuc dai
ngay trude khi d6 bd vao Ninh Hoa. Do khu vue ngoai vinh Van Phong dén Viing RS & gan
phia bic tAm bdo nén cd do cao song 16n nhét tir 10—11 m; khu virc ngoai vinh Nha Trang va
Cam Ranh ¢ phia nam tim bdo nén séng nho hon, véi d6 cao song lan lugt tir 7-8 m va tir
5-6 m (Hinh 11).

Cira vinh Van Phong c6 d6 cao song 16n nhat 1a ngay trude khi bao do bo, tao ra song
16n nhét tir 6-7 m va giam manh khi vao sau trong vinh véi d6 cao song tir 1,0-1,5 m, riéng
khu vyc cang Van Gia tir 2,5-3,5 m (Hinh 10). Khu vuc nha may dong tau Huyndai Vinashine
va kho xiang Ninh Hoa mic du gan ctra vinh Van Phong, nhung do dugc che chin boi dao
Hon My Giang nén song giam vdi do cao tir 2,0-4,0 m (Hinh 11). Khu vyc cang Véan Phong
nam trong ludn nhoé giira ddo Hon Lén va ban dao Van Thanh nén séng giam manh, véi do
cao song tur 0,5-1,0 m (Hinh 12a). Khu vuc phia tay Di€p Son c6 d6 cao song giam manh do
su che chin ciia dao Hon Bip va Hon Dudc (Hinh 12b).

Do phia bac vinh Nha Trang gan tdm bio nén song khu vuc nay 1a 16n nhit so véi cac
khu vuc khac cta trong vinh, d§ cao song 16n nhét phia bic vinh Nha Trang tur 6-8m, khu
vuc phia tdy nam dao Hon Tre c6 d6 cao song nho nhat do duge dao nay che chin (Hinh
14a). Ngoai ra phia tdy cac dao Tri Nguyén, Hon Mun, Hon Tam, Hon Mt vira c6 su che
chén cua cac dao nay va dao Hon Tre nén séng giam manh va cé dd cao tr 1-2 m; khu vuc
cang Nha Trang va cap treo Vinpearl Land c6 d6 nam ¢ phia tdy nam dao Hon Tre nén song
nhé hon cac khu vuc khac véi d6 cao song tir 1-2 m (Hinh 14b). Khu vuc Bén Du Thuyén
dd sau giam va tac dong cia cong trinh nén song giam manh, véi do cao song tur 0,5-1,5 m
(Hinh 14a).
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Hinh 9. (a) Phan b6 d6 cao song trong bio Damrey trén khu vyc giita Bién Dong luc 7h/3/11; (b)
Phén b do cao song ving bién Khanh Hoa thoi diém bao db bo.

o oz cusom

e’}

e

PG cao séng
[ Jo-0s
| 0.5 -1
I o
[ 1.5- 2
[ J2p-2s5
H—_125-a.
[ ]s0-3:
[ ] 35-4
[ 40-4.
= | s0-5!
[ 5.5 -6
I 506

_Hon Lén (X&

iNinh The ! winh pigm|

Han My Giang (X8 Ninh Phuéc)

) oritafffara ¢
Huyhﬂéﬁ'ﬁﬁ‘ashine {

x Ninh Phusdc
Ninh Phuucj

0251250 025 05 075 1

1 o
Kilometersyh Wan "~ Ninh o
; T T v

s2dom0 om0 cwanon v

Hinh 10. Phan b6 d¢ cao song trong bido Damrey vinh Hinh 11. Phan b d6 cao song trong bio Damrey
Van Phong tai thoi diém bdo dd bo. cang Huyndai Vinashine tai thoi diém bao dd bo.

Vinh Cam Ranh 1a mét vinh rét kin, v&i ctra ra nho, phia trudc co6 sy che chén cua dao
Binh Ba nén d6 cao song giam rat nhanh. Khu vue ngoai vinh Cam Ranh c6 do cao song 16n
nhét tir 5-6 m, khu vuc Cira Lén c6 d6 cao song tir 4-5 m, Cira Nho tir 2-3 m; phia trong
vinh d9¢ cao song chi tir 0,5-1,0 m (Hinh 13a). Khu vuc Quén cang Quéc té Cam Ranh, ¢6 su
che chén cua dao Binh Ba, nén dil & gan ctra vinh Cam Ranh nhung song kha nho so véi khu
vuc ctra ngoai vinh, voi dd cao song tir 1-2 m (Hinh 13b).
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Hinh 12. (a) Phin b séng bio Damrey cang Van Phong tai thoi diém bao d6 bd; (b) Phan bd song

bdo Damrey dao Diép Son tai thoi diém bio db bo.
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Hinh 13. (a) Phan bd song bio Damrey vinh Cam Ranh tai thoi diém bdo d6 bo; (b) Phan bd song
bdo Damrey Quén cang Qudc té Cam Ranh tai thoi diém bio dé bo.
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Hinh 14. (a) Phin bd song bio Damrey vinh Nha Trang tai thoi diém béo d6 bo; (b) Phan bé song
béo Damrey cang Nha Trang va Vinprearl tai thdi diém bo d6 bo.
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Hinh 15. (a) Dién bién d6 cao song khu vuc Huyndai Vinashine do anh huéng ciia bdo Damrey;
(b) Dién bién d¢ cao song khu vuc cang Nha Trang do anh hudng ctia bio Damrey.

Dién bién song tai mot sb vi tri ven b bién Khanh Hoa cho théy, tai khu vuc nha may
dong tau Huyndai Vinashine bat dau tir 17h ngay 3 c6 do cao song ting dan, do cao song 16n
nhat khoang 4,0m; xuét hién lac 4h ngay 4, 1a thoi diém bio db bo, sau d6 do cao song giam
rat nhanh. Trong khi d6 tai cang Nha Trang (cang Cau P4), do cao song dao dong tir 0,9m
dén 1,1m, tang nhanh luc 4h ngay 4, do cao song 16n nhat khoang 1,7 m, xuét hién luc 6h
ngay 4, sau d6 dJ cao song giam nhanh (Hinh 15a—15Db).

4. Két luan

Trong nghién ctru nay, mo hinh Mike 21SW dugc thiét 1ap dé tinh toan song trong bio
Damrey d6 bo vao ven bién Khanh Hoa—Phti Yén thang 11 nim 2017. M6 hinh duoc thiét
1ap trén 02 lu6i tinh, bao gdm ludi tinh c6 d6 phan giai tho trén pham vi Bién Pong va ludi
tinh chi tiét cho ven bién tinh Khanh Hoa. Mot s6 két qua dat duoc c¢6 thé duoc tom tat nhu
sau:

- M6 hinh di duoc kiém ching véi s lidu quan tréc tai diém nude sau, két qua mo phong
phtt hop véi quan tric ké ca vé xu thé va do cao song.

- Két qua md phong cho thiy d6 cao song twong dong voi phan bd gio trong bao Damrey.
Dia hinh ven bo, bao gom cac dao da lam suy giam déng ké do cao song khi lan truyén vao
bo. Nhin chung, cic cong trinh bién trong diém cta tinh Khanh Hoa dugc xay dung ¢ nhiing
noi dugc cac dao che chin nén tac dong cua song bao Damrey 14 khong 16m.

- Mac du ddo Hon Lén ¢ cua vinh Van Phong, nhung do Damrey 1a con bao manh va
vinh Véan Phong & gan phia bic tdm bdo nén do cao song trong vinh van con kha 16n. Chinh
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vi vay, thiét hai t&i nudi tréng hai san trén vinh 1a rat 16n, dac biét 1a cac 16ng bé nuoi tr(‘?mg
hai san ¢ khu vuc gitia vinh bi thiét hai hoan toan do soéng lom.

Trong nghién ciru nay, moé hinh Mike 21SW méi duoc kiém chung tai vi tri nudc sau
trén ludi tinh Bién Pong, viéc kiém chimg mo hinh ddi véi viing nudc nong ven b, noi ché
d6 song phc tap bi chi phdi bai nhidu yéu t6 can trién khai thyc hién trong nghién ciru tiép
theo.

Pong gop cua tac gia: Xay dung y tudng nghién ctu: B.V.C., N.B.T.; Lua chon phuong
phéap nghién cuu: B.V.C., N.B.T.; Xu ly sb liéu: B.V.C., N.D.H.; Thiét 1ap mo6 hinh: B.V.C,,
N.B.T.; Ung dung thir nghiém: B.V.C., N.D.H.; Viét ban thio bai bdo: B.V.C.,N.B.T.; Chinh
stra bai bao: B.V.C, N.B.T.

Loi cam on: Nghién ctu nay dugc thuc hién dua trén két qua nghién ctru dé tai cap tinh
“Piéu tra, danh gia xac dinh nguyén nhan va deé xuat cac giai phap nham On dinh céac cua
song va vung bo ven bién tinh Khanh Hoa”.

Loi cam doan: Tép thé tac gia cam doan bai bio nay la cong trinh nghién clru cta tap thé
tac gia, chua dugc cong bo & dau, khong duoc sao chép tir nhitng nghién ctu trude day;
khong c6 su tranh chap loi ich trong nhom téc gia.
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Assessing the impact of coastal topography in Khanh Hoa
province on wave distribution in Damrey typhoon by Mike model
21SW

Bui Van Chanh'", Nguyen Dang Hung!

!'Southern Central Region Hydro—Meteorology Center, Vietnam Meteorological and
Hydrological Administration; buivanchanh@gmail.com; hungntb@gmail.com

Abstract: The Damrey is the strongest typhoon that has ever landed on Khanh Hoa province
and caused great damage, especially the coastal communes/wards of Van Ninh district, Ninh
Hoa town, and Nha Trang City. In which, waves in storms caused great damage; however,
the coastal topography of Khanh Hoa province has affected the complex distribution of
waves. Therefore, detailed simulation of the wave in Damrey typhoon is very important in
the preparedness natural risk plan, planning and design of aquaculture projects in Khanh
Hoa province. To simulate the wave field in storm Damrey, the Mike 21SW model is applied
to set up 03 messh which was interlocked, with a detailed grid resolution of the coastal area
of Khanh Hoa province is 450m. ERA Interim reanalyzed wind data are used to simulate
waves in the East Sea southern region, wind data from coastal and marine stations in the
South Central Region are interpolated by IDW method for coastal areas of Khanh Hoa
province. The wave height simulation results show that the area of Van Phong bay is from
0.5 to 7.0 m, the area of Nha Trang bay from 0.5 to 8.0 m, the area of Cam Ranh bay from
0.3 to 6, 0 m. The largest wave in coastal Khanh Hoa province is at the mouth of Van Phong
bay, with a height from 9 to 10 m.

Keywords: Mike 21SW model; Damrey typhoon; Wave on nearshore Khanh Hoa.
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Tém tat: Cac nudc tién tién st dung Al trong du bdo thoi tiét rét phd bién va ngay cang
chinh xac hon. Trong nhitng nam gan day h¢ thong dir liéu quan trac cap nhat theo thoi gian
thyc cua cac dai khi tuong thuy van da phat trién rat manh m§, ngudn dir liéu 16m va lién tyc,
day 1a thuan loi rat 16n khi trién khai nghién ctru vé cac Al trong du bdo mua diém thir
nghiém tai TP. HO6 Chi Minh. Cac yéu t6 nhiét d6 khong khi, d6 4m khong khi, téc do gid,
khi 4p tai diém quan tric 13 dit liéu dau vao cho hé thong du biao mua AL Dya trén co s& cac
tram quan tric thoi tiét theo thoi gian thuc, cong nghé xir Iy phan mém Al trén may tinh rat
nhanh, qué trinh hoc dir liéu va du bao két qua moi rat nhanh va thuén loi. Nghién ciru da
tién hanh thir nghiém va dy bao véi do chinh xac kha cao. Két qua du béo thoi diém trudc
khi c6 mua va két qua du bao thoi diém c6 mua tai 03 tram thuduc, quan2, quan9 cho théy
két qua du bao chinh xac cao nhét v&i hé sb twong quan lan luot 14 0,93, 0,78 va 0,7.

Twr khoa: Du bao mua Al Dir li€u 16n; Khoa hoc dir li€u; Tri tué nhan tao.

1. Mé diu

Trén thé gidi Google da trién khai hé thong dy bao ngép 1ii tmg dung tri tué nhéan tao &
Banlades va An d6 nam 2018, day 1a mot hé théng di liéu 16n va hoat dong rat hiéu qua, hé
théng trién khai trén khu vue dan cu g@in 200 triéu ngudi va co dén 65% sd nguoi nhan dugce
thong tin canh bao ngap i tir nim 2018 dén nam 2020 trong vong 48 gio trude khi xay ra
nguy hiém [1].

Trong nudc hé thdng canh bao 1ii truc tuyén Song Vu Gia—Thu Bon [2] di trién khai
nghién cttu truc tuyén cap nhéat dit liéu du bao va chay moé hinh ngap Iii pham vi rdng 16n tai
cac tinh Quang Nam va TP. Pa Nang, trong nghién ctru nay di sir dung dit liéu thoi gian thuc
nhung chua ting dung cong nghé Al hd trg canh bao nhanh cac ving ngap [2]. Du bao mua
dung cong nghé tri tué nhan tao Al tai Viét Nam do nhom dy an nghién ctru canh bao ngép su
dung cong nghé Al tai TP.HCM nam 2020-2021 l1a mot bude tién méi trong tién bo khoa hoc
cong nghé nganh Khi tugng thuy van nudc nha.

Nhu cau dy bao mua dung Al hoc dit liéu quan trac thoi gian thuc tai diém nghién ciru va
du bao thoi doan ngan (trude 3h) véi do chinh xac cao. baéy la mot img dung di trudc mot
budc khi nganh khi tuong thiy van chuyén dan cac quan trac thong thuong sang quan tric tu
dong, dir liéu theo thoi gian thuc, cac tram quan trac ngay cang nhiéu, tir d6 kha ning mg
dung phan mém nay ngay cang 16n [3].

Cong nghé du bao Al ty thu thap dir liéu chay du bao va két xudt ra cac dit liéu dau vao
cho cac ing dung khéc tir d6 hé thong c6 thé phat trién Gmg dung rong rai trong cac linh vuc:
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canh bao ngap, cung cap tiéu thoi tiét nhanh trong pham vi hep, kip thoi canh bao cac thoi tiét
cuc doan nhu gio6 16¢, mua 16, nhiét cao, tridu cuong...[4]. Nghién ctru da thyc hién nghién
ctru thu thap dit 1i€u va chay thir cac mo hinh dy bao Al dé chon ra mot mo hinh t6i wu vé d6
chinh xac va tbc d6 xir Iy phu hop vé6i diéu kién cac may moc thiét bi thoi diém hién tai
nghién ctru [5].

2. Phuong phap nghién ciru

2.1. Khu vue nghién ciru

Thanh phé Ho Chi Minh ndm & phia Tay Nam ving DBong Nam B¢. Phia Bic giap tinh
Binh Duong, Tay Béc giap tinh Tay Ninh, Dong va Dong Bic giap tinh Dong Nai, bong
Nam giap tinh Ba Rla—Vung Tau va bién bong, Tay va Tay Nam giap tinh Long An va Tién
Giang. TP.HCM nam ¢ ha luu cac con song 16n: song Dong Nai, song Sai Gon, séng Bé, ven
ria Dong bang song Ciru Long. TP.HCM nam trong ving c¢6 khi hau nhiét d6i gié muia mang
tinh cht can xich dao (Hinh 1).
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Hinh 1. Ban d6 khu vuc nghién ctru.

Luogng birc xa doi dao, nang trung binh 6,13 gid/ngay. Nhiét do trung binh toan nim
khoang 28,4°Q. TP.HCM nam trong khu vuc khi hdu nhiét d6i gio mua. Gid mue} mang mot
luong 16n hoi am tir phia Tay va Tay Nam. V&i dia hinh ty nhién TP.HCM kha thap cung voi
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cac myc dich st dung dat khac nhau di dan dén sy phan b 16 rang vé khong gian va luong
mua, tham chi 1a phu thudc vao su khac nhau ctia cac quan ndi thanh ctia Thanh phé. Téng
luong mua TP.HCM dao dong tir 1.200-2.100 mm/ndm [6-7]. Cac tram do mua tu dong
thugc quan ly cua Phan Vién Khoa hoc Khi tugng Thiy van va Bién d6i khi hau dugce sir
dung lam s6 liéu dau vao cho nghién ctru nay chi tiét cac tram trinh bay trong (Bang 1, Hinh
2).

Bang 1. Danh sach tram khi tuong thuy van TP.HCM.

Ma Tram Tén Tram Dia danh Kinh d¢ Vido
01 19 NTMK 19 NTMK 106.699892 10.784652
02 Quan 2 Tran Ngoc Dién—Théo dién 106.741254  10.806362
03 Quéan 9 Duong 182-P.Tang Nhon phu A 106.792684 10.836989
04 Binh Chanh Tinh Lo 10 Binh Chanh 106.557478 10.768129
05 Nha Be DPudng sb 3-KCN Hiép Phudce 106.755360 10.634954
06 Ho6c Moén Xuan Thoi thugng 7-Hoc Mon 106.580568 10.853719
07 Quén 12 Téan Chanh Hiép-Q.12 106.623837 10.871452
08 Quén 8 M& Céc—Quan 8 106.632333 10.727641

SoneTBién Hoa
22 |
DT Ari
) Ha Thudn An T
Hoéc Mon
O " QLA |
Buc Hoa Fa S y :th'J Burc O‘. I

+

e Binh Thanh : _

Tan Pho T
Nhdr Thé’ﬂ'hph’j CcT.01
S @2 Ho6 Chi'Minh
Binh Tan Cho:L.én
Quan'7

Nha'Bé

Tan.Tuc

e

Bén Lirc QLS50 st
N

Hinh 2. Ban dd vi tri cac tram Khi tuong Thiy van TP.HCM.

2.2. Thudat toan van dung

Random forest (RF) Algorithm 1a thuat toan duoc cac nha khoa hoc cong bd niam 1999
(L. Breiman) va dugc st dung rong rai trong tri tu€ nhan tao, huin luyén may hoc c6 hi¢u suét
cao. Thuét toan dugc xay dung trong thu vién scikit-learn cua ngon ngit 1ap trinh Python [8—
10].

Random forest c¢6 hai dang du bao mdt 1a classifier theo dang phén loai &€ nhanh, hai la
dang Regression: thudt toan theo dang hdi qui no tron [12-13].

Céc bo dit liéu hoc: (Trainning set) 14 tip hop mang sé liéu theo bo:

Tree 1 =[A,B,C,D], Tree 2 =[A,B,D,C]...., va mang Kkét qua R =[Ry, Ry...]
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Thuét toan co ban nhu sau:

— n n
I(p,n)= P 10g2( E j— 10g2( ] (1)
p+1’1 p+1’1 p+1’1 p+1’1

Trong d6 I(p,i) goi 1a chi sd thu duoc; I két qua chon (Information Gain) gia tri p nhi
phan (0,1) va n gia tri nhap thudc b dit lidu.
Chi s6 Entropy E duoc tinh theo cong thic:
v D.+1n.
EntropyE(A) = ZiZIL(I(p,n)) )
p+n
Day 1a chi s6 tinh d6 6n dinh bd s6 liéu. Tinh chi s6 Gain =1 (p, n) - E (A).
M0 hinh hoéa qui trinh xtt 1y thuat toan Random forest dugc thé hién trén hinh 3.

|

Random

Forest 1 Random

Forest 3 ﬁ R
454

LO doge i [mre

A Tree2 @

Tree 3 @

o0 o0 I

Random Forest
Predats:
i -
Prediction

Hinh 3. Cac budc hoc (train) ctia thuat toan Random forest.

2.3. Cdc tham sé vin dung Class sklearn.ensemble.RandomForestRegressor trong Python

Cu phap:

class sklearn.ensemble.RandomForestRegressor(n_estimators=100, *, criterion='square
d_error', max_depth=None, min_samples_split=2, min_samples leaf=1, min weight fracti
on_leaf=0.0, max_features='auto', max_leaf nodes=None, min_impurity decrease=0.0, bo
otstrap=True, oob_score=False, n_jobs=None, random_state=None, verbose=0, warm_start
=False, ccp_alpha=0.0, max_samples=None) [14-15].

Mot s tham s6 chinh:

- n_estimatorsint, mac dinh 100 : téng sb tham sb (mdi tham sb tree) trong bo dataset
(forest).

- criterion{“‘squared_error”, “mse”, “absolute_error”, “poisson”},
default="squared_error”.

Chtc nang dé chon mot phuong thirc tinh sai s dang: Phuong sai, sai s6 tuyét d6i, hay
chi sé poission, mic dinh chon phuong sai “squared_error” [11-12].

- max_depth: chi s6 max s6 nhanh cua b sb lidu, day la sb nguyén, mac dinh 1a None sb
nguyén int, default = None

- min_samples_split: Tham s6 min cta chi s6 1am mau phan chia giita s6 chon va sb
khong chon, méc dinh = 2

- bootstrap: kiéu bool, mic dinh True, néu chon true: thi thuét toan léy mdt s6 mau dé
xay dung model, nguoc lai false s€ dung toan bg dir li¢u dé tao model cho ting nhanh [8].

Bang dataset mau duoc trinh bay trong Bang 2.
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Bang 2. Dir liéu mau thu thap tram Tang Nhon Phit A-TP. Thu Drc.

Thoi gian Nhiét d¢ (°C) Pd 4m Toc d gio Khi Ap Mura (t/f)
25/10/2020 15:35 31.7 70 8.5 29.879 0
25/10/2020 15:25 31.5 70 8.1 29.876 0
25/10/2020 15:15 31.7 69 3.6 29.876 0
25/10/2020 15:05 31.3 70 5.8 29.879 0
25/10/2020 14:55 31 71 2 29.882 0
25/10/2020 14:45 31 72 6.3 29.885 0
25/10/2020 14:35 31 74 2.9 29.885 0
09/10/2021 14:47 25.5 96 3.58 29.675 1
09/10/2021 14:37 26.5 94 7.61 29.686 1
01/10/2021 11:48 27.8 89 2.24 29.819 1
09/10/2021 14:47 25.5 96 3.58 29.675 1
09/10/2021 14:37 26.5 94 7.61 29.686 1

2.4. Dit liéu tinh toan

Qua thuc nghiém nghién ctru va phong véan cac chuyén gia khi twong ¢ kinh nghiém
nghién ctru tién hanh chon bd so li¢u thir nghiém cac yeu to sau: Nhiét d6 khong khi, do am
khong khi, toc d6 gio, khi ap va ket qua mua (Hinh 4).

October 24, 2021
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Hinh 4. Biéu dd dién bién 4 yéu td trudce khi xay ra sy kién mua.

Qua biéu do chiing ta so sanh sy bién thién c6 xay ra so v6i dién bién binh thudng khong

mua trong bon yéu to dugc chon dé du bao mua.

2.5. Nguyén ly tinh todn

Trong so d6 nguyén 1y (Hinh 5), nghién ctru da nhan dién cac budc thyc hién, mot vé dir
liéu (data) phai co trudc, lich sir cia dir liéu cang nhiéu cang tot theo ciu trac nhan dang cac
yéu td can thiét, hai | xdy dung cac phuong thirc bién dich thanh cac bang mau so sanh (model)
bang mau co co ché tim kiém so sanh dic biét dugc mé héa so sanh rat nhanh véi dit liéu dau

vao dé tra vé két qua du béo.
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Predictions

]

Algorithm

Hinh 5. Nguyén ly hoat dong ctia Machine Learning trong viéc du bdo mua.
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Hinh 6. So dd khéi hoat dong ciia mo6 hinh Machine Learing.

Qui trinh van hanh hé thdng du bao AI: Nghién ciru tién hanh xay dung hé thong két ndi
dir li¢u gitra cac tram thoi tiét vé trung tam dir liu, tur trung tam dit li€u két xuét ra cac chuén
dinh dang dung cho phﬁn mém hoc dé tao mé hinh va truyén vé hé théng chay du bao theo so
dd hinh 6, mdi phén mém c6 cac chuin két ndi va truyén dir liéu khac nhau vi vay cac hé
théng giao tiép can dén lap trinh dé dua vé cac dinh dang can thiét phuc vu cong tac luu tri,
két xuat, du bao, tra két qua cho phan mém ké tiép hoic quay lai luu trir vao co s dit liéu.
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Hinh 7. Qui trinh van hanh dir liéu ctia hé théng du bao Al
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Hé théng du bao Al can phai hoc dit liéu lién tuc va du bao lién tuc khi ¢o6 dir liéu méi
phat sinh, dong thoi hé thong xir Iy song song cho nhidu diém cting mét luc. Ctr mdi dong dir
lidu cap nhat theo diing thoi gian qui dinh hé théng s& tu kich hoat tmg dung dy béo chay va
xuét két qua ghi vao database ctia cac may chu can nhan dit lidu dy bao (Hinh 7). Tat ca cac
cong doan déu theo thoi gian thyc dé dong bo di liéu gitta cac diém [19-21]. Qui trinh xur 1y
Random forest dugc mé hinh hoa bang dit liéu thyc (Hinh 8).
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Hinh 8. M6 hinh tree dwoc xay dung khi chay phdn mém du bao.

Pay 1a mot cay dién hinh qua trinh xtr Iy 1 node cua hé hé théng du bao theo cach
random forest, cit moi nhi¢t o, do am, toc do gid, khi ap nhép vao hé thong sé tra ctiru theo
mo hinh da bién dich trudce [17-18].

2.6. Tang sudt thu thdp dit liéu

Théng ké dir li¢u trong 2 ngay 23/10/2021 va 24/10/2021 nhiing ngay c6 mua tai tram
quan trac Tang Nhon Phu A, tang suét thap nhat 5 phat /1an lay mau. Nghién ctru thong ké tan
suat dir liéu dugc the hién trong Bang 3.

Bang 3. D6 bién thién trung binh giita hai 1an ldy mau cac yéu t.

Bién thién Nhiét d9(°C) Do 4m (%) Téc dd gi6 (m/s)  Khi Ap (bar)
5 phat 0.189908 0.60551 1.3321 0.00422
10 phut 0.281985 0.90625 1.4407 0.00502
30 phat 0.409074 1.44444 1.5074 0.00742

60 phut 0.982364 3.73921 1.7844 0.01848
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SO SANH TANG SUAT THU THAP D LIEU
a5
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> i 1
o Hm | |
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B Nhiét dd(oC) WD dm (%) Tdc dd gio (m/s) Khi Ap (bar)

Hinh 9. So sanh dién bién gitra hai lan léiy mau cic yéu td.

Qua df”) thi chiing ta nhan thay tang suat thu thap dit liéu 5 phat khong khac biét nhiéu so
voi tang suét 10 phit, nhung co khac bi¢t 16n gilta 30 phut va 60 phut. Theo d6 thi 1 cac dién
bién sdp c6 mua xay ra thi cac yéu td co bién thién khac thu:ong, khéc véi trung binh thi hé
thong hoc machine learning méi co thé nhan biét duoc diém xuit hién mua hodc khong mua.
T4p dit liéu huén luyén phai di dim bao do nhdy dé méy nhan biét c6 bién thién, nhung vira
phai dam bao khong trung ldp (cac dong dir lidu gidng nhau) néu d6 khac biét qua nhé xem
nhu tring 13p hé thong sé& xir Iy rat cham, tén phi tai nguyén va thoi gian khi chay m6 hinh dy
béo. Trong thi nghiém chung t6i chon dit liéu tang suat 10 phut.

3. Két qua va thao luin

3.1. Két qud kiém dinh mé hinh dw béo mua

Qua bang thong ké két qua trén ching téi nhan thay: s lan du bao kha nang mua dudi
20% thug té cd xay ra mua chjém 1.3%, s§ 1ﬁn du bao trén 60% kha nang mua chiém dén hon
91% s0 lan xay ra mua thyc té, dac biét so lan du b,éo 100% xay ra mua c6 dén 88.7% tai tram
Quan9 thoi gian thuc nghiém tr thang 10/2020 den thang 09/2021.

Bang 4. Théng ké két qua du bao thyc té.

Du bao kha nang mua 20% 40% 60% 80% 100%
S6 1an xay ra 4 22 13 34 267 340
Ty 1€ 1,3% 7,3% 4,3% 11,3% 88,7% 100%
Ty 18 du bdo kha ndng x4 ra mua
300 100.0%
90.0%
20 80.0%
200 70.0%
60.0%
150 50.0%
40.0%
100 30.0%
50 20.0%
10.0%
0 0.0%
20% 40% 60% 80% 100%
ST N XAy ra  s—Ty

Hinh 10. Két qua du bao mua dung thuat toan radom forest trong thuc té tram Quan9.
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Ham dé xem accuary (d6 chinh xac) cia model ing véi s6 k = 5.
In [14]: accuracy = rf model.score(X valid,Y wvalid); Out [15]: 0.9988913525498891

Bang 5. Két qua du bao thoi diém trude khi ¢ mua khu vic TP. Tha Bric.

Tram

S$6 lin dw bio

Du bédo ding

RZ

Thuduc
Quan2
Quan9

2509
2509
2539

2238
2388
2501

0,89
0,95
0,95

Bang 6. Két qua dy bao thoi diém mwa khu vire TP. Thu Birc.

Tram

So lan dw bao mwa

S6 1an dw bio mua diing

RZ

Thuduc
Quan2
Quan9

264
118
27

247
92
19

0,93
0,78
0,7

94

Két qua thé hién s6 1an dy bao thoi diém trude khi c6 mua va két qua du bao thoi diém co
mua cho thay tram thuduc, quan2, quan9 c6 ket qua du bao chinh xac cao nhat véi hé so
twong quan lan luot 1a 0,93, 0,78 va 0,7.

3.2. Két qud d bdo mura

Kétﬁ qua dy bao mua ty dong duoc luu trir trong mdy chu sau khi Run Python va php
duogc hién thi dudi dang dir liéu so va trén Web server (Hinh 11-13).

‘Weather data log project

Chon tram:
ID(ST)
36948(binhchanh)
36943(binhchanh)
36938(binhchanh)
36933(binhchanh)
36928(binhchanh)
36923(binhchanh)
36918(binhchanh)
36913(binhchanh)
36908(binhchank)
36903(binhchanh)
36898(binhchanh)
36893(binhchanh)
36888(binhchanh)
36883(binhchanh)
36878(binhchanh)
36873 (binhchanh)
36868(binhchank)
36863(binhchanh)
36858(binhchanh)
36853(binhchanh)
36848(binhchanh)
36843 (binhchank)
36838(binhchanh)
36833(binhchanh)

Thoi gian

2021-02-18 10:43:43
2021-02-18 10:33:40
2021-02-18 10:23:45
2021-02-18 10:13:43
2021-02-18 10:03:41
2021-02-18 09:53:40
2021-02-18 09:43:40
2021-02-18 09:33:42
2021-02-18 09:23:43
2021-02-18 09:13:41
2021-02-18 09:03:40
2021-02-18 08:53:42
2021-02-18 08:43:41
2021-02-18 08:33:42
2021-02-18 08:23:42
2021-02-18 08:13:42
2021-02-18 08:03:41
2021-02-18 07:33:43
2021-02-18 07:43:42
2021-02-18 07:33:43
2021-02-18 07:23:44
2021-02-18 07:13:42
2021-02-18 07:03:45
2021-02-18 06:33:43

‘Weather data log project

Chon tram:
ID(ST)
36946(quan2)
36941(quan2)
36936(quan2)
36931(quan?)
36926(quan2)
36921(quan2)
36916(quan2)
36911(quan2)
36906(quan2)
36901(quan2)
36896(quan2)
36891(quan2)
36886(quan2)
36881(quan2)
36876(quan2)
36871(quan2)
36866(quan2)
36861(quan2)
36856(quan2)
36851(quan2)
36846(quan2)
36841(quan2)
36836(quan2)
36831(quan2)

Hinh 11. Két qua du bao mua ty dong duoc luu trit trén may chu sever, véi Kkét qua du bao va thuc té.

Théi gian
2021-02-18 10:43:40
2021-02-18 10:33:37
2021-02-18 10:23:39
2021-02-18 10:13:40
2021-02-18 10:03:39
2021-02-18 09:53:38
2021-02-18 09:43:38
2021-02-18 09:33:39
2021-02-18 09:23:38
2021-02-18 09:13:38
2021-02-18 09:03:38
2021-02-18 08:53:39
2021-02-18 08:43:38
2021-02-18 08:33:38
2021-02-18 08:23:39
2021-02-18 08:13:38
2021-02-18 08:03:38
2021-02-18 07:53:40
2021-02-18 07:43:39
2021-02-18 07:33:40
2021-02-18 07:23:40
2021-02-18 07:13:40
2021-02-18 07:03:40
2021-02-18 06:53:40

Dir liéu

26.7-61.0-3.36-30.002
26.4-63.0-2.68-30.002
26.4-63 0-6.49-30 002
26.8-60.0-4.47-30.011
-63.0-4.47-30.014
3.0-1.12-30.011
26.1-62.0-1.79-30.014
25.6-60.0-0.22-30.002
25.5-62.0-2.46-30.014
24.8-63.0-1.34-30.023
24.1-65.0-1.79-30 008
25.1-61.0- 30.005
23.9-65.0-0.00-30.002
238-67.0-1.34-30.005
23.1-68.0-1.34-29 991
22.8-70.0-2.46-29.994
-71.0-0.45-29.997
21.5-69.0-3.13-29.985
21.4-740-2.24-20 985
21.0-74.0-3.36-29.970
21.1-76.0-1.34-29 973
20.9-79.0-0.22-29.964
20.4-82.0-0.00-29 961
20.2-83.0-1.12-29.958

Dit lidu
283-56.0-2.91-30.008
27.9-58.0-1.12-30.011
273-61.0-0.67-30.017
27.1-62.0-1.57-30.020
27.7-60.0-0.22-30.026
26.8-64.0-0.89-30.020
26.4-65.0-0.22-30.017
26.5-63.0-2.91-30.020
265-64.0-1.12-30.017
26.4-64.0-0.22-30.017
25.6-67.0-1.79-30.026
25.5-70.0-0.22-30.014
2553.70.0-0.89-30.017
24.2-67.0-022-30.011
23.4-69.0-0.00-30.008
23.1-69.0-0.00-30.000
22.7-70.0-0.00-30.005
22.3-72.0-0.00-30.000
22.2-73.0-0.00-30.002
21.8-73.0-0.00-29.988
21.8-74.0-0.00-29.991
21.7-75.0-0.45-29.976
21.8-75.0-0.00-29.979
21.9-72.0-0.67-29.973

Ghi chu: 0 la khong co kha nang mua, 1 la co kha nang gdy mua

coococoooob0oo00000 00000 oS

coocoocoooococOoOo®oEoE o oo

D bio

D bio

coocoocooooDoBoBo oD oBoB o

CoCcooOOoOOoC0oOOOO®oB oo oo o

Thue té

Thuc té
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L NC)

12;P. AN Phu,24/12/2020 19:00:00;0.00
12;P. AN Phu,24/12/2020 20:00:00;0.00
12;P. AN Phu,24/12/2020 21:00:00;0.00
12;P. AN Phu,24/12/2020 22:00:00;0.00
12;P. AN Phu,24/12/2020 17:00:00;0.00
12;P. AN Phu,24/12/2020 23:00:00;0.00
12;P. AN Phu,24/12/2020 13:00:00;0.30
12;P. AN Phu,24/12/2020 08:00:00;0.00
12;P. AN Phu,24/12/2020 14:00:00;0.00
12;P. AN Phu,24/12/2020 09:00:00;0.00
12;P. AN Phu,24/12/2020 15:00:00;0.00
12;P. AN Phu,24/12/2020 10:00:00;0.00
12;P. AN Phu,24/12/2020 16:00:00;0.00
12;P. AN Phu,24/12/2020 11:00:00;0.00
12;P. AN Phu,24/12/2020 12:00:00;0.00
12;P. AN Phu,24/12/2020 07:00:00;0.00
12;P. AN Phu,24/12/2020 02:00:00;0.10
12;P. AN Phu,24/12/2020 03:00:00;0.00

12;P. AN Phu,24/12/2020 04:00:00;0.00
12;P. AN Phu,24/12/2020 05:00:00;0.00
12;P. AN Phu,24/12/2020 00:00:00;0.00
12;P. AN Phu,24/12/2020 06:00:00;0.00
12;P. AN Phu,24/12/2020 01:00:00;0.00

Hinh 12. Két qua dy bao mua tir cac tram do mura.
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Hinh 13. Két qua du bao mua ty dong dugc hién thi trén WebGIS.

4. Két luan

Vé viée xay dung mo hinh dy bao mua da hoan thién ph?m xay dung dugc moé hinh du
béo mua vdi cac budce dau 1a thu thap cac nguén s6 liéu tir cac tram do mua tu dong, sb hoa va
xtr 1y thanh cong cac dit liéu thoi tiét va hién thi trén cong cu WebGIS cua nghién curu, to
chirc cac budi hdi thao tham khao cac v kién tir cac chuyén gia vé du bao mua, khi tuong, dé
c6 thé két hop phuong phap du bdo mua truyén thong véi cong nghé tri tué nhan tao Al Viéc
du bao mua da cho dugc két qua dy bao kha tét vé c6 mua hay khong mua thong qua két qua
du bao mua ty dong dugc hién thi trén nén tang WebGIS, cung véi do 1a Kkét hop voi céc trang
du bao uy tin, dé tién hanh hiéu chinh va kiém dinh két qua trudce khi lam co so dau vao cho
mo hinh du bao ngép. Tuy nhién, m6 hinh dy bao mua tiép tuc dugc hoan thién vé du bao ra
gia tri dinh lwong mua va khong gian mua ¢ dau nham dua ra dugc dau vao chinh xac cho mé
hinh du bao ngap.
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bong gop cua tac gia: Xy dung y tuong nghién cou: P.T.L., LV.P., TTH, LHD,
N.P.D,; Lu’a chon phuong phap nghién ctru: L.V.P., P.T.L., T.T.H.; X1 ly s0 liéu: N.P.D.,
L.V.P.; Viét ban thao bai bao: P.T.L., N.P.D.; Chinh stra bai bao: P.T.L., L.V.P,, T.T.H.

Loi cam on: Nghién ctru nay dwoc xdy dung dua trén két qua nghién ctru cua nhiém vu:
“Xay dung mo hinh du bao, canh bao va quan 1y ngap cho doé thi thong minh tai Thanh pho
HO Chi Minh”.

Loi cam doan: Tép thé tac gia cam doan bai bao nay 1a cong trinh nghién ciru ciia tap thé tac
gia; khong c6 sy tranh chap 1¢i ich trong nhom tac gia.
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Research on pilot Al rain forecasting technology in Ho Chi Minh
City
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Abstract: Al technology has been applied in weather forecasting in the developed countries
are very popular and more accurately. In reecent years, the monitoring data system updated
in real-time of HydroMet stations has developed very strong, the data sources are large and
continuous that is great advantage in Al rain forecast, pilot in Ho Chi Minh City. The factors
of air temperature, air humidity, wind speed, barometric pressure at the monitoring point are
input data for the AI rain forecasting system. Based on real-time weather monitoring
stations, computer-based Al software processing technology is very fast, the process of
learning data and forecasting new results is very fast and convenient. We have conducted
testing and forecasting with quite high accuracy. The results showing the number of times
of forecasting the time before the rain and the forecasting results of the time of rain show
that thuduc, quan2, quan9 stations have the highest accurate forecast results with correlation
coefficients of 0.93, respectively 0.78 and 0.7.

Keywords: Al rain forecast; Artificial intelligence; Big data; Data science.
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Tém tit: Dién bién duong bd bién 1a ngudn dit liéu quan trong dé danh gia mirc d6 x6i 16
va bdi tu ciia bii bién. Trong cac phuong phap khao sat dién bién duong b bién, phan tich
anh vién tham 1a mot phuong phap gitp thu thap s6 liéu vi tri dudng bd bién mot cach nhanh
chong va hau nhu mién phi. Nghién ctru nay sir dung phwong phap phan tich anh vién tham
dé danh gia bién dong duong bo bién thi xa Vinh Chau tinh Soc Tring giai doan 2006—2020
dé tim ra van toc x6i 16, boi tu dudng bo tai cac mit cat doc theo dudng bo bién ciing nhu
tinh toan thay ddi thé tich bai bién (AV). Két qua phan tich cho thdy mot phan dudng bd
bién khu vuc thi xd Vinh Chau tinh Sé¢ Tring (tir cong s6 2 dén cdng s6 3) bi x6i 16 nghiém
trong trong giai doan 2006-2020 v6i bé rong rimg ngap man suy giam khoang 70-140 m
giai doan 20062014 va 10-50 m giai doan 2014-2020. Van toc x6i 1o dwdng bo bién 16n
nhét bﬁng 11,68 m/nam va van tbc suy giam thé tich bai bién tai cac mat cét doc theo duong
bo bién khu vuc nghién cru dao dong trong khoang 3.000—7.000 m®/nam. Cac két qua cua
nghién ctru c6 thé 1am co s& dé cac cap quan 1y co giai phap bao vé va phuc hoi bii bién
mot cach hop ly.

T khéa: Vinh Chau Séc Trang; Anh vién tham; vén tdc thay doi duong bo; thay ddi thé
tich bai bién; m6 hinh mot duong.

1. Mé diu

Quan sat bién dong dudng bd bién c6 ¥ nghia quan trong vé mit kinh té xa hoi trong
cong tac quan ly dudng bo bién nhu dé ra cac giai phap chdng sat 16 bd bién hay thiét 1ap
hanh lang an toan cho céc cong trinh xay dung doc theo bd bién [1-2]. Mic du khai niém
“duong bd” dugc dinh nghia don gian 14 ranh gidi gitta ving dat va viing nudc, viée xac dinh
vi tri dudng bo bién trong thyc té lai rat phuc tap [3] vi vi tri duong bd bién ludn thay doi va
tao thanh mot ving chuyén tiép gitra ving dat va nudc bién [4]. Cac phuong phap thu thap
dit liéu vi tri dudng bd bao gdbm phan tich cac ban db [5], do dac, khao sat hién truong [6],
sir dung thiét bi bay khong nguoi 14i [7] hodc 1ap dit hé thong camera quan sat bién dong
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duong bo bién mot cach lién tuc [8]. Cac phuong phap ndy c6 chung han ché vé khong gian
va thoi gian. Hon nira, chi phi dé thuc hién cac phuong phap khao sat do dac hién truong dé
thu thap dir liéu trong mot thoi doan dai rat ton kém. Ddi véi cac nude dang phat trién, nguén
vbn cho viéc khao sat thuong rat han ché [9], vi vdy, khong thé tién hanh khao sat dudng bo
bién trong mot khoang thoi gian dai va trén mot pham vi rong 16n [10]. Vi vy, cAn c6 mot
phuong phap hiéu qua vé mit kinh té trong nghién ctiru bd bién ¢ Viét Nam. Mot trong cac
phuong phap gitip quan sat dién bién dudng bd bién mot cach nhanh chong va tiét kiém chi
phi 12 phwong phép phan tich anh vién tham véi ngudn dir liéu anh c6 thé tai vé mién phi
[11]. Do d6, myc tiéu cua nghién ctru nay 12 nhim Gng dung céng nghé phén tich anh vién
tham trong nghién ctru bién dong vi tri duong bo bién va tinh toan van tdc x6i bdi clia by
bién. Sau do, thay dbi thé tich bai bién tai cac mit cit doc theo dudng bd bién s& duoc tinh
toan dua trén tde d6 x6i bdi ctia bo bién tai cac mit cit.

Khu vuc nghién ctru 1a mot phén duong bo bién thudc thi x3 Vinh Chau tinh Soc Trang.
Tinh Séc Tring c6 phan dat lién nam tir 9°14’N-9°56°N vi d6 Bic va 105°34’E-106°18’E
kinh d9 Dong véi duong bo bién trai dai 72 km. Ving ven bién tinh Soc¢ Triang chiu anh
hudng cua dong chay tir séng Hau, ché do tridu bién Dong va dong chay ven bo [12]. Trong
nhimg nim gan day, hién tuong x6i 10 bd bién trudc cac tuyén dé ven bién Soc Trang ngay
cang trd nén nghiém trong. Xo6i 16 khong chi xuat hién doc theo cic tuyén dé bién ma con
xuat hién & ca cac doan dudng bo bién c6 rimg ngap man [13]. Cu thé, tai thi xd Vinh Chau
tinh S6c Trang, x6i 1& bo bién va mét dan dién tich rimg ngap min dang dién ra nghiém trong
tai khu vuc gidp ranh véi tinh Bac Li€u véi hién tugng cha yéu la ha thép bai trude chan cac
tuyén dé. Cung voi hién tugng ha thép bai lam gia tang do sau cot nudc trude de, chiéu cao
song trude dé cling tdng thém tir 0,45-0,5 m. Tai cac khu vyc rung ngdp man bi suy thodi,
d6 sau x6i 16'1én dén 1-1,5 m [13].

Nghién ctru nay tap trung phan tich dién bién vi tri mot phan dudng bo bién dang bi x6i
16 nghiém trong tai thi x4 Vinh Chau tinh Soc Tring (tir cong s6 2 dén cdng s 3) trong giai
doan 2006—2020 (Hinh 1) bang cong nghé phén tich anh vién tham. Tir chudi sd liéu vé vi tri
duong b qua cic nam, van toc x6i boi dudng bd bién va van tdc thay doi thé tich bai bién
khu vic nay s& dugce tinh toan dwa vao phuong phéap hdi quy tuyén tinh va 1y thuyét mé hinh
mot duong. Van toc x6i bdi va thay doi thé tich bai bién 14 cac yéu té dong vai tro quan trong
va can duge 1am o dé ¢6 thé dua ra duoc cac giai phap bdo vé bo bién mét cach cin co va
bén virng.

N 10°0'0"N

9°45'0'N

Quin dio
Hoang Sa

9°15'0"N

Quﬁll dao
Truong Sa

105°30'0"E 106°15'0"E (s

Hinh 1. Khu vuc nghién cau.
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2. Phuwong phap nghién ciru

Phuong phap nghién ctru dwgc mé ta nhu trong so dd trén Hinh 2. Céc anh vién tham tai
vé bang cong cu Google earth khong cung khung hinh hoc nén s& dugc nin chinh va tién
hanh giai doan duong bo. Tir s6 lidu vi tri duong bo, van tde xo6i bdi bd bién s& duge tinh
toan dya vao phuong phap hdi quy tuyén tinh. Cac gia tri vé chiéu sau van chuyén bun cat
(Dc) va chiéu cao thém bai (DB) cling duogc tinh toan dya vao cac s6 liéu mit cit dia hinh bai
bién KVNC dugc thu thap trong cac nghién clru trude day. Tu s6 liéu van tdc x6i béi bai
bién, chidu sau van chuyén bun cat (Dc) va chiéu cao thém bai (Ds), van tdc thay doi thé tich
bai bién (AV) s& duoc tinh toan dua trén 1y thuyét mé hinh mot duong (one-line model). Chi
tiét timg budc tinh toan s& duoc trinh bay trong cac budc tiép theo.

Thu thép sb lidu so cAp (Anh tai

LHep ! Thu thap s liéu thit cAp (mit cét dia hinh
ve tir cong cu Google earth) A

bai bién khu vue nghién ctru)

y
Xt Iy anh (ndn chinh hinh hoc,
giai doan dwong bo)

A4
Xic dinh chidu cao thém bii (Dg) v
l chidu siu vin chuyén bim cat (Dc)

Tinh toan vén toc thay dbi
duong bo - a (m/nam)

Tinh toan thay ddi thé tich bii bién -
AV (m*/mam)

Hinh 2. So dd cau tric cac budc nghién ctu.

2.1. Phdn tich anh vién tham

Cac anh chat luong cao dugc tai vé tir p}lén mém Google Earth (anh Google Earth) duoc
str dung dé phan tich dién bién dudng bo bién khu vue nghién ctiru. Cac anh Google Earth ¢c6
do phan giai 1,0 m va duogc trinh bay trong Bang 1.

Bang 1. S liéu anh Google Earth.

Thoi gian Nguén anh P phan giai (m)  Heé toa do
04/12/2006 Maxar Technologies 1,0m UTM
08/04/2014 CNES/Airbus 1,0m UTM
09/06/2017 CNES/Airbus 1,0m UTM
09/03/2018 CNES/Airbus 1,0m UTM
15/02/2019 Maxar Technologies 1,0m UTM
14/11/2020 Maxar Technologies 1,0m UTM

Vi anh tai vé tir phdn mém Google Earth khong cung khung hinh hoc nén cac anh nay
dugc nén chinh hinh hoc bang chirc ning Registration trong bd cong cu Map ctia ENVI trude
khi tién hanh phan tich giai doan dudng bo. Cac diém khdng ché duogc str dung dé tién hanh
nan chinh hinh hoc céc anh. So dd cac diém khdng ché dugc trinh bay trén Hinh 3. Sai s6
trung binh binh phuong (RMSE) dugc str dung dé danh gia do chinh xé4c cta viée nan chinh
anh theo cong thuc:

1)

RMSE=

Trong d6 yi 1a toa 6 diém khéng ché thi i; ¥, 1a gia tri ugc doan bang mo hinh hdi quy
tuyén tinh tai diém khéng ché thir i, va ¥ 1a gia trj trung binh cong cua tat ca cac gia tri i.
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Hinh 3. So db cac diém khéng ché mat dat (GCP).

Phuong phép chiét xuit duong bd ctia anh Google Earth va sai s6 ciia phuong phap nay
dugc tham khao trong nghién ctru ctia [14-16]. Nghién ctru nay st dung dinh nghia duong
bo 13 dai ring ngdp man nén khong xét dén anh huéng cua dao dong muc nudc dén vi tri
duong bo.

2.2. Tinh todn vin téc thay déi dwong bo

Van toc thay d6i duong bo (shoreline change rate) 1a mot trong cac chi s6 duoc sir dung
pho bién nhat trong cac nghién ciru vé bo bién [17]. Vén toc thay doi dudong bo duoc dinh
nghla 1a sy thay d6i cua vi tri duong bo tai mot mat cat vudng goc voi duong bo theo thoi
gian. Su thay d6i nay co6 thé 1a dai han (long—term) hodc ngin han (short-term). Trong do,
van toc thay d6i dudng b theo thoi doan dai han c6 thé tinh bang thap ky hoic thé ky trong
khi van tc thay doi dudng bo ngin han ¢ thé tinh bang su thay doi vi tri dudng bo theo mua
hoac thdm chi theo ngay. Theo [17], mot trong cac phuong phap pho bién trong tinh toan van
toc thay doi duong bo 1a phuong phap héi quy tuyen tinh (LR). Déc diém cua phuong phap
phap nay dya trén nguyén tac thong ké sir dung tit ca cac diém dir ligu co san trong chudi dit
lidu vé vi tri duong bd. Trong do, do ddc ctia dudng thang hdi quy chinh 13 van tdc thay doi
duong bo. Cong thire ciia dudng thang hdi quy dugc thé hién nhu sau:

y=axt+b 2

Trong d6 y (m) 1a vi tri duong bo; a 1a hé s6 goc cua duong thang hdi quy va la toc do
thay do1 vi tri duong bo (m/nam); t la thoi gian (nam) va b 1a giao diém gitra duong thang
hoi quy va truc tung. ) ) o

D& c6 co so danh gia sy phu hop cua mo hinh tuyén tinh doi véi chudi s6 liu vi tri duong
bo, hé s6 xac dinh R? dugc tinh toan nhu sau [18]:

SSI‘GS (3)
b 2 SStOt M 2

Vi SSres Va SStot 1an lugt 1a tong cac do 1éch binh phuong phan du va tong cac do 1éch

binh phuong toan bg, dugc tinh todn nhu sau:

Ssres: Z (yifs\'i)z (4)
S Stot: Z (yi*y)z (5)

Trong cac cong thirc trén, yi 1a vi tri duong bo ndm thr i, ¥, 1a gid tri vde doan bang mo
hinh hdi quy tuyén tinh tai nam thr i, ¥ 1a gi4 tri trung binh cong ciia tat ca cac gia tri yi. Nhu
vay ta c6 cong thuc tinh y nhu sau:

R?=1-—%
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__Ziyi (6)
M

Véinla téng ) lugng vi tri dudong bo thu thap duoc tai mot mat cat trong khoang thoi
gian tir nam 2006 dén nim 2020.

Trong nghién ctru ndy, cic mit cit duoc phan doan theo khoang cach 200 m doc theo
duong b bién khu vuc nghién ctru tir cdng s6 2 dén cong s6 3 dé tién hanh do dac vi tri
duong bo va tinh toan van tdc thay d6i dudng bd nhu trong Hinh 3. Khoang cach giira mat
cit 8-8 va 9-9 1a 120 m. Pudng bo bién ngay 04/12/2006 dugc chon lam dudng co so dé
tinh toan gia tri van toc thay doi duong bo.

Trong nghién cru ndy, cic mit cit duoc phan doan theo khoang cach 200 m doc theo
duong bd bién khu vuc nghién ctru tir cdng s6 2 dén cong s6 3 dé tién hanh do dac vi tri
duong bo va tinh toan van tbc thay di dudng bd nhu trong Hinh 3. Khoang cach giira mat
cit 8-8 va 9-9 1a 120 m. Puong bo bién ngay 04/12/2006 duoc chon 1am dudng co s dé
tinh toan gia tri van toc thay doi duong bo.

2.3. Tinh todn vin toc thay doi thé tich bdi bién

Vén toc thay doi thé tich bai bién dugc tinh toan tir vén téc thay d6i dudng bo véi gia
thiét rang duong bo gitr nguyén hinh dang khi dich chuyén theo phuong ngang bo va pham
vi dich chuyén theo mdt chiéu sau khong d6i (m6 hinh mét duong) (Hinh 4) [19-21]:

D=Dy+D¢ (7

Trong d6 Dg 1a chiéu cao thém bai (m) va DC 1a chiéu sdu van chuyén bun cat toi han
(m). , - q ,

Tur cac gid thi€t trén ta c6 cong thuce tinh thay doi thé tich bai bién gifra hai mat cat lién
tiép nhu sau:

AV=DxAyxAx (8)

Trong d6 Ay la gia tri trung binh van toc thay doi dudong bo giita 2 mat cit lién tiép
(m/ndm), AX la khoang céach gitra 2 mat cat lién tiép (m), t la thoi gian (nam), AV la van toc
thay doi thé tich bai bién (m®nim) va D = Dg + Dc (m).

T A Dumete -
Dy X ‘(‘X\é \4y
Muc nuée bién ,“%03 P
| X | roes y [fboa'n
, 3 gangb
Phia bo M Phia bién e ) < ¢ &O,Cb” | K .g
) i N by
DC ' \\\ .
X N “
< \ D,
~ NN

Hinh 4. M6 hinh tinh toan van toc thay déi thé tich bai bién.

Gi4 tri van toc thay doi dudng bo tai cac mit cit tir 1-1 dén 9-9 nhu trén Hinh 3 s& duoc
sir dung dé tinh toan véan tc thay doi thé tich bai bién (AV) trong giai doan 2006—2020.
Khoang cach gitra cac mat cit duogc chon 13 Ax =200 m ngoai trr khoang cach gitra mat cit
8-8 va 9-9 12 120 m. Chiéu cao thém béi va chiéu sdu van chuyén bun cat tai khu vuc nghién
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ctru duoc tinh toan dya vao mit cit dja hinh bai bién quan tric qua cac nam [22]. Theo nghién
ctu [13], D tai khu vuc nghién ctru c6 gia tri trong khoang 3 m.

3. Két qua va thao ludn

3.1. Phén tich anh vién tham

Sai s6 nan chinh hinh hoc anh dugc trinh bay nhu trong Bang 2. C6 thé nhan thiy sai sb
nan chinh cac anh déu nhé hon 1,0 m. Anh chup ngay 14/11/2020 duoc chon lam anh goc dé
nan chinh céc anh con lai nén khong c6 sai s6 nin chinh hinh hoc cho anh chup ngay
14/11/2020. Anh chup ndm 2006 cach ddy kha 1au nén chi tim duoc 7 diém khdng ché mit
dit cho anh nim 2006.

Bang 2. Sai s6 nan chinh hinh hoc anh.

Theoi gian S6 diém khéng ché mat dat RMSE (m)
04/12/2006 7 0,47
08/04/2014 9 0,50
09/06/2017 9 0,61
09/03/2018 9 0,48
15/02/2019 9 0,50
14/11/2020 9 —

3.2. Van toc thay doi vi tri duong bo bién

Vi tri duong bo tai cdc mat cit duge do dac qua cac nam dé tinh toan van tdc thay ddi
duong bo. Su thay d6i vi tri dudng bd theo cac mit cat tir cdng sd 2 dén cong sb 3 trong giai
doan 2006-2020 dugc trinh bay nhu trong Bang 3 va Hinh 5. BPuong bo ngay 12/04/2006
dugc chon 1am duong co sé nén vi tri dudng bo tai cac mat cit trong ngay 12/04/2006 déu
bang 0. Trén Hinh 5 chi trinh bay vi tri dudng bd ciia cac nam 2006, 2014, va 2020 dé tién
cho viéc quan sat sy thay ddi vi tri dudng bo. C6 thé nhan thdy duong bo bién khu vire nghién
ctru bi x6i 16 nghiém trong tir nim 2006 dén 2020. Cuy thé, bé rong rimg ngap man giam
khoang 70-140 m trong giai doan 20062014 va khoang 10-50 m trong giai doan 2014—
2020. Két qua nghién ctru dién bién vi tri duong bo trong nghién ctru nay phi hop voi két
qua trong nghién ctru [13] véi bé rong x6i 16 tir 50-100 m. Theo [23], 50-70% ning luong
song s& bi tiéu tan boi 20 m ring phong ho dau tién véi chiéu sau cot nude tir 1,9-2,0 m. Khi
d6 sau cot nudc ting 1én 2,5 m, can 40 m rimg ngap man dé co thé hap thu 50% nang luong
s6ng. Trudc tinh trang x6i 16 bd bién dang xay ra nghiém trong do mat dan dién tich rimg
ngdp man, tinh Soc Tring dang ap dung thi diém giai phap ke giam séng va tao bii bang hai
hang coc ly tdm dit cach bd bién khoang 170 m (Hinh 1). Nhom nghién ctru dang tién hanh
quan tric sb liéu séng va cao do bai bién phia trong ké ly tim dé danh gia kha ning giam
song va tao bai ctia tuyén ke nay. Mot diém can chu y trén Hinh 5 1a duong bo ¢6 xu hudng
dich chuyén ngang bo trong khi van giit nguyén hinh dang, diéu nay phu hop véi gia thuyét
tinh toan cua [19-20] trong md hinh tinh toan thay doi thé tich bo bién.

Bang 3. S6 liéu vi tri dudng bo theo khong gian va thoi gian véi duong bo nam 2006 1a dudng co so.

Khoding < Ngay
cach doc bo Mj“t
X (rﬁ) cat 12/04/2006  08/04/2014 09/06/2017 09/03/2018 15/02/2019 14/11/2020
0 1-1 Vi tri 0 -80.24 -94.17 -99.26 -107.09 -115.52
200 2-2 duong 0 -120.07 -134.37 -136.25 -133.99 -155.42
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Khoing . Ngay
cach doc bor M:at

X (rﬁ) cat 12/04/2006  08/04/2014 09/06/2017 09/03/2018 15/02/2019  14/11/2020
400 3-3 bo -y 0 -83.04 -93.61 -101.32 -112.56 -130.2
600 4-4 (m) 0 -113.92 -112.88 -120.71 -116.68 -121.62
800 5-5 0 —72.55 -81.78 —-89.86 -108.74 -125.35
1000 6-6 0 -138.82 -147.04 -150.33 -151.46 -176.54
1200 -7 0 -117.14 -124.56 -131.95 -126.64 -135.42
1400 8-8 0 -113.92 -114.13 -115.59 -120.31 -129.11
1520 9-9 0 -154.10 -159.41 -161.36 -151.01 -147.36

Van tdc x6i bdi tai cac mat cat doc theo b bién tir cdng s6 2 dén cdng sb 3 duoc trinh
bay trong Bang 4 va Hinh 6. C6 thé nhan thay bi bién khu vuc nghién ctu chiu tac dong
hoan toan cua xdi 1& bd bién véi toe do x6i 16n nhat 1én dén 11,68 m/nam tai mat cit 6-6 (x
= 1.000 m) va tdc do x6i nhod nhat bang 7,95 m/nam tai mat cat 1-1 (x = 0). Hé s6 xac dinh
(R?) cua chudi dix liéu vi tri dudng bo tai cac mat cat déu 16n hon hodc bang 0,8 ching to su
phU hop cuia viéc sir dung md hinh hdi quy tuyén tinh trong tinh toan van tdc thay doi vj tri
duong bo tai khu vuc nghién ciu.

—04/12/2006
08/04/2014

- 14/11/2020

Hinh 5. Thay doi vi tri duong bo.

Bang 4. Vén tdc x6i boi duong bo tai cac mat cit.

Mt cit Khoang cach doc b Vin toc thay d6i dwong by Hé s6 xac dinh
: X (m) a (m/nim) R?
1-1 0 -7,95 0,98
2-2 200 -10,44 0,94
3-3 400 -8,58 0,98
4-4 600 -8,48 0,86
5-5 800 -8,16 0,97
6-6 1000 -11,68 0,93
-7 1200 -9,44 0,90
8-8 1400 -8,76 0,89
9-9 1520 -10,75 0,80
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Khoang cach doc bor (m)
0 200 400 600 800 1000 1200 1400 1600
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Hinh 6. VVan téc x6i boi tai cac mat cét.

a (m/nam)

3.3. Thay doi thé tich bdi bién

Thay d6i thé tich bai bién giita cic mit cat dugc trinh bay trong Bang 5 va Hinh 7. Gi
tri thay ddi thé tich bai bién gilra cadc mat cit duge biéu dién tai trung diém gitta 2 mat cit
lién tiép. Nhin chung bai bién khu vuc nghién ciru chiu tic dong ciia x6i 1¢ voi thé tich suy
giam trong khoang tir 3.000 dén 7.000 m®nam. Gia tri thay dbi thé tich bai bién tai tri x =
1460 m kha nho so véi cac vi tri con lai vi khoang cach giita 2 mit cat cudi cung chi bang
120 m trong khi tai cac vi tri con lai khoang cach giita 2 mat cét lién tiép déu bang 200 m.
Céc két qua tinh toan bién dong thé tich bai bién KVNC c6 thé duge st dung dé tinh toan luu
luong van chuyén bun cat ven bo. Tuy nhién, cac két qua trén chi phan anh bién dong trung
binh ctia bai bién theo nim ma chua chi ra dugc bién dong theo mua vi han ché vé s liéu
anh vién tham. Trong cac nghién ctu tiép theo, s6 liéu song thuc do va dong chay ven bo s&
dugc sir dung dé danh gia bién dong ctia bai bién theo mua va twong quan giira bién dong thé
tich bai bién v&i cac ché do song theo mua.

Bing 5. Van toc thay ddi thé tich bi bién giita cac mat cat.

Khoéng cach doc bor Thay ddi thé tich bai bién
X (m) AV (m®/nam)
100 -5.518
300 -5.707
500 -5.119
700 ~4.992
900 -5.953
1100 -6.338
1300 —5.460
1460 -3.512

Khoang cach doc ho (m)
0 200 400 600 800 1000 1200 1400 1600

-2000

-3000
»

£ 4000 #

s /
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Hinh 7. Vén tdc thay dbi thé tich bai bién giita cac mat cit.
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4. Két luan

Anh vién thim va mé hinh mét dudng da duoc st dung dé quan sat dién bién x6i 16 mot
phan dudng b bién thi xa Vinh Chau tinh Soc Trang va tinh toan toc d6 xo6i bdi ctia béi bién.

Két qua phan tich cho thiy thdy mot phan duong bd bién khu vuc thi x4 Vinh Chéu tinh
Séc Trang (tir cong sd 2 dén cdng sb 3) bi x6i 16 nghiém trong trong giai doan 2006—2020
v6i bé rong ring ngdp man suy giam khoang 70-140 m giai doan 2006-2014 va 10-50 m
giai doan 2014-2020.

Van toc x6i 16 duong bo bién 16n nhat bang 11,68 m/nam.

St dyung m6 hinh mot duong, vén toc suy giam thé tich bai bién tai cac mat cit doc theo
duong bo bién khu vuc nghién ctru dugc tinh toan dao dong trong khoang 3.000—7.000
m3/nam.

Két qua trong bai bao nay chi duya trén so liéu phan tich anh vién tham giai doan 2006—
2020 v&i s6 liéu anh han ché (chi thu thap dugc 06 anh). Trong cac nghién ctru tiép theo, s
liéu vé song thuc do, dia hinh day bién khu vuc nghién ctru s€ dugc su dung dé méd phéng
ché d6 dong chay va van chuyén bun cét ven bo.

Pong gop cua tac gia: Xay dung y tuong nghién ctu: T.V.T., D.V.D.; Lya chon phuong
phép nghién cau: T.V.T., D.V.D., HT.CH, T.T.L.; Xt ly s6 liéu: T.T.L., TV.T., LM.H;;
Lay mau: T.T.L., L.M.H., H.T.C.H.; Phan tich miu: D.V.D., H.T.C.H., T.T.L.; Viét ban thao
bai bao: T.V.T., D.V.D., H.T.C.H.; Chinh stra bai béo: T.V.T., H.T.C.H.

Loi cam doan: Tap thé tac gia cam doan bai bao nay la cong trinh nghién ctru cia tap thé
tac gia, chua dwoc cdng bd ¢ dau, khong dugc sao chép tir nhitng nghién ciru trude day;
khdng cé sy tranh chap loi ich trong nhém téac gia.
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Abstract: Shoreline position data plays an important role in assessing the erosion and
accretion of beaches. Among the methods for monitoring beach changes, satellite images
analysis appears to be a fast and almost free tool. Hence, this study utilizes the satellite
image analysis to assess the temporal variation of shoreline positions in Vinh Chau District,
Soc Trang Province from 2006 to 2020. Subsequently, the shoreline change rate (a) and
beach volume change (AV) are quantified based on the shoreline positions at each cross—
section along the beach. The results show that the beach section from culvert No.2 to culvert
No.3 has been eroded seriously from 2006 to 2020. Specifically, the width of the mangrove
forest decreased at the range 70-140 m during the period from 2006 to 2014 and at the range
10-50 m from 2014 to 2020. The maximum shoreline change rate reached 11.68 m/y and
the beach volume change varied from 3,000 to 7,000 m®/y. The research provides results
that could help policy makers to apply approriate solution for coastal erosion mitigation and
beach restoration.

Keywords: Vinh Chau Soc Trang; Satellite images; Shoreline change rate; Beach volume
change; Oneline model.
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