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Tém tit: Chi sé mdi quan hé Nude - Nang lugng - Luong thuc (WEF Nexus) 1a chi s6 tong
hop duoc xay dung dua trén 21 chi s6 thanh phan, dugc chia thanh 03 try cot chinh 1a nuéc,
nang luong va luong thye. Chi s0 nay 1a cong cu ndi bat dé dinh huéng cho cac chién luogc
quan 1y tai nguyén tong hop. Nghién ctru nay da thir nghiém ap dung Chi so WEF Nexus
cho BPBSCL va so sanh voi chi s6 trung binh quoc gia. Nghién ctru cho thdy rang c6 su khac
nhau trong mbi lién két WEF gitra PBSCL va tong thé Viét Nam. Nhin chung, dbi véi Viét
Nam can quan tim hon dén murc sin co cta lwong thuc va kha nang tiép can nudc. Trong
khi d6, PBSCL can cht ¥ dén murc sén ¢ cua nudce, dic biét cac van dé lién quan dén quan
Iy tong hop, tudn hoan va hiéu qua str dung nudc; va mic san co clia nang luong, tap trung
vao phat trién, san xuat va sir dung nang luong tai tao. Nhin chung, két qua cua nghién clru
chimg minh dugc vai tro ciia Chi s6 WEF Nexus trong hd trg x4c dinh nhanh cac van dé ton
tai va dinh huéng uu tiéu cho cac giai phap lién quan. Bén canh do6, sy khac biét giira chi s6
ctia Viét Nam va PBSCL ciing néu bat duoc nhu cau danh gia méi lién két WEF & cép khu
vuc va vung cu thé.

Tir khéa: Chi s6 WEF Nexus; Phat trién bén viing; SDG 2; SDG 6; SDG 7.

1. Mé diu

Nudc, nang lugng va luong thuc nam trong nhom cac khia canh trung tam dé dat duogc
cac muyc tiéu phat trién bén viing (SDGs) toan cau [1]. Hién nay khoang 2 ty nguoi, khoang
26% dan s6 thé gidi thiéu cac dich vu nudc udng tai chd, co sin khi can va khong bi 6 nhiém
vao nam 2020 [2]; khoang 1,1 ty nguoi khong dugce sir dung nang luong (khoang 50% la &
Chau Phi) [3]; khoang 815 triéu nguoi khong c6 du lwong thyc [4]. Nhu cau ve cac ngudn tai
nguyén nudc, nang luong va luong thyc du kién s& tlep tuc gia tang trong nhiing ndm tiép
theo khong chi do su phat trién nhanh chong cua dan s6 ma con do cac thay d6i trong hanh
vi va yéu cau tiéu dung, sinh hoat trén toan cau [5—7]. Diéu nay di lam ting cao nguy co mét
an ninh nudc, an ninh nang luong, an ninh lvong thue va can tré khong nho dén tién trinh dat
dugc cac myc tiu phat trién bén viing (SDG). Thao g6 cac thach thire lién quan dén nudc,
nang luong va thuc pham dugc xac dinh 13 cach tiép can hiéu qua va can duoc wu tién dé giai
quyét tan gdc nhitng nguy co nay [8].
Mat khac, nudc, nang lugng va luong thyc 1a cac ngudn tai nguyén c6 moi quan hé chat
ché voi nhau. Nude duge su dyng dé san xuit nang lugng, nguoc lai, ning lwong duoc st
dung trong cc qua trinh san xuét, phan phdi va xt 1y nudc; trong khi d6, nude va ning luong
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1a nhitng dau vao khong thé thiéu cho san xuét lwong thyc, thue phdm. Céac nghién ciru da
chi ra ring: 71% luong nudc ngot san co va 30% nang luong san Xudt trén toan cau dugce st
dung trong linh vuc noéng nghiép [9]; 1/3 tong s6 thuc pham dugc san Xudt trén toan ciu bi
that lac hodc lang phi [10, 11]; 15% lwong nudc ngot sin co trén toan cau dugc s dung trong
san xudt ning luong [12, 13] trong khi 14% lwong nudc duge sit dung cho muyc dich sinh
hoat [14]; va 1% tong lugng thuc phdm duge san xuét ra duge sir dung trong linh vuc ning
lwong sinh hoc [15]. Nhimng con s6 nay da chimg minh mét cach rd rang sy phu thuge lan
nhau gitra nugc, nang lugng va luong thuc. Do vay, cac chinh sach quan ly cac ngudn tai
nguyén nay can dam béo tinh toan dién va c6 xem xét ky ludng su phu thude 14n nhau gilta
cac tai nguyen Mic du cong dong thé gisi da co nhiéu nd luc dé phat trlen cac cong cu nham
theo ddi tién d6 dat duoc SDG [16], nhung van con nhiéu khoang tréng trong dénh gia su
can bang giira cac SDG hodc cac linh vuc tai nguyén khac nhau duoc thé hién trong SDG, vi
du: mdi quan hé gifra nude, ning lugng, luong thyc.

Trong thap ky qua, WEF da n6i Ién nhu mot cong cu hang dau dé danh gia cac chlen
luge quan ly tai nguyén tong hop. Mot s6 khung danh gia tich hop WEF dé duogc phat trién
va str dung trén thé gi01 co thé ké dén nhu M6 hinh Quy hoach va Banh gia Nudc (WEAP)
[17]; An ninh sinh ké méi trudng [18]; M6 hinh Ddi thoai Chinh sach Toan cau [19]; Mbi
quan hé giita nang luong - nudc - an ninh lwong thuc [20]; Khung mdi quan hé giira nudc —
nang lugng - lwong thuc [14]; Khung nudc - nang lugng - lwong thue [21]; Khung phén tich
tich hop da quy mé qua lai giita xd hoi va hé sinh thai [22]; Chién luoc Khi hau, Dét dai,
Ning lugng va Nude (CLEWS) [23]; Cong cu tinh toan dau tu vao nude cho néng nghiép va
ning luong (FAO) [11]; va Chi sb Méi quan hé Nudc - Nang lugng - Luong thuc (WEF
Nexus Index) [24]. Trong do, Chi sO WEF Nexus dugc coi 1a mét cong cu day hua hen, c6
thé cung cap dugc goc nhin tong quan vé hién trang, cac van dé chinh va xu hudng lién quan
dén mdi quan hé WEF [24]. Bén canh d6, cong cu nay con hd tro theo ddi tién trinh huéng
t6i cac Muc tiéu Phat trién Bén Vung lién quan dén WEF bao g(‘)m SDG 2 (Muc tiéu 2: X6a
doi, bao dam an ninh luong thyc, cai thién dinh dudng va thac day nong nghiép bén ving),
SDG 6 (Myc ti€u 6: Bam bao day du va quan ly bén viing tai nguyén nudc va hé thong S
sinh cho tat ca moi nguoi) va SDG 7 (Muc tiéu 7: Pam bao kha nang tiép can ngudn ning
lwong bén viing, dang tin cay va c6 kha nang chi tra cho tat ca moi ngudi) [25].

Chi s6 WEF Nexus 1a “cong cu danh gia dya trén chi s6” cung cip sé liéu dinh lugng
lam can ctr dé danh gia tién bd qudc gia lién quan dén quan ly tai nguyén tong hop cling nhu
hd tro viéc ra quyét dinh va phat trién chinh sach. Chi sb nay 1a chi sé tong hop dugc xay
dung dua trén 21 chi s6 thanh phan dugc chia thanh 03 tru c6t chinh la nudc, nang lugng va
lwong thyc voi cac tru cot thanh phan nhu kha ning tiép can va tinh san 6 [24]. Két qua tich
hop cac chi s da duoc su dung dé xac dinh thtr hang dinh luong vé an ninh WEF cap quéc
gia cho hon 170 quc gia va danh gia tién do cap qudc gia trong viéc dat dugc cac SDG lién
quan dén WEF. Nam 2020, Viét Nam dat mtrc an ninh WEF (chi s WEF Nexus) 12 65,82
(chi sb ctia cac try cot thanh phan bao gém nudc: 66,18; nang lugng: 65,18; luong thuc:
66,09), ding thtr 27 toan céu

Tuy bang xép hang quoc gia nay rét hiru ich dé danh gia do can bang trong phat trién tai
cac qubc gia, nhitng diém s6 nay khong nén duoc coi 1a diém cudi ma 1a diém dau vao dé
hiéu duoc su khac biét gitra cac khu vuc va tiéu khu vuc trong cac diéu kién an ninh WEF
khac nhau [24]. O cip quéc gia, viéc tong hop dir liéu WEF chwa lam rd duoc su khéac biét
gilta cac vung, dac biét 1a ¢ cac vung c6 khac biét vé dia ly, kinh té - x4 hoi va khi hau. Do
vdy, bén canh chi s6 cap qudc gia, cac chi s6 WEF Nexus néu duoc nghién ctru va danh gia
d6i v6i cac ving/ khu vuc cu thé co thé hd tro xac dinh duoc cac wu tién chinh sach dam bao
tinh tich hop, hé thong va phu hop voi diéu kién ciia ving/ khu vuc do.

Trong nghién ctru nay, chi s WEF Nexus s& dugc nghién ciru tmg dung va tinh toan thi
diém cho Pdong bang song Ciru Long (PBSCL). PBSCL ¢ ving cuc Nam cia Viét Nam
(Hinh 1) bao gém 13 tinh, thanh phd, trong d6 c¢6 01 thanh phd tryc thude Trung uong la
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thanh ph6 Can Tho. 12 tinh con lai lan luot 1a: Long An, Bén Tre, Tién Giang, Tra Vinh,

Vinh Long, Hau Giang, DPong Thap, So6c Trang, An Giang, Bac Liéu, Kién Giang va Ca Mau.

Péng bang séng Ciru Long c6 tong dién tich khoang 40.922 km?, trong do, dién tich dat nong
nghiép khoang 25.752 km? , chiém 62,9% tong dién tich dat ty nhién cua vung [26]. Dién tich
gieo trong lua nudc cua DBSCL dat khoang 52% tong dién tich gieo trong ltia nudc ca nudc.

PBSCL la khu vuc kinh té trong diém nong nghiép, dong gop hon 90% lugng gao xuit khau
ctia Viét Nam. Tong dan sé cia ving khoang 17.319 nghin ngudi twong duong 17,7% dan
sd ca nudc véi muc thu nhap binh quan trén dau ngudi dat khoang 3,9 triéu dong, ty 16 ho
ngheo khoang 4,2 % (theo chuan  ngheo da chiéu) [27]. Trong d6, nong nghiép la nganh phu
thugc va st dung nhiéu nude nhét tuy nhién tai nguyén nudc tai khu vuc nay dang phai d6i
mat voi nhleu van dé nghiém trong ca vé so luong va chat luong nudc. Bén canh do, qua
trinh san xuat lwong thuc ciing phu thudc rat nhiéu vao ning luong. Ngoai ra, khu vyuc nay
dugc xac dinh c6 tiém ning 16n dé phat trién ning luong tai tao [28]. Cac dic thu vé diéu
kién tu nhién va phat trién kinh té - xa hoi tai PBSCL c6 thé thé hién ré duoc mbi quan hé
gitta WEF.

Q-‘-gi:lu.s-

o 1a: 1. Bién Ding
Ty 1 1:2.000.000 Qi o T So
0 25 50 100 150 200 ., . Sees
- Kilomét 42 3 v

Phi o«@ Tkl
BAN PO VUNG PONG BANG SONG CUU LONG N s

= Puong bién gidi ving DPBSCL 2

Hinh 1. Ban d6 ving Bdng bang séng Ciru Long.

Mt khéc, cac nghién ciru tai DPBSCL chu yéu tap trung vao mot s6 van dé cu thé nhu
danh gi4 tac dong cua bién d6i khi hau dbi voi kinh té, xa hoi, tac dong tir s6 luong va chat
luong ngué)n nuée thay doi dbi voi san xuit nong nghiép, xac dinh giai phap tmg pho véi
bién d6i khi hgu va cac thién tai lién quan dén nudce, quan 1y tai nguyen nudc xuyeén bién gidi
va phat trién ning lwong [29-31]. Cac nghién ctru nay thuong huéng den gidi quyét mot khia
canh cu thé trong cac khia canh nu6c - nang lugng - lwong thue hodc m01 quan h¢ gitra lvong
thuc (san xuat n6ng nghiép) va tai nguyén nudc. Tuy chua danh gia téng hop dugc moi quan
hé WEF, s6 liéu tir cac nghién ciru nay sé la dau vao quan trong dé tinh toan chi s6 tong hop
WEF Nexus. Do viy, dé dam bao tinh kha thi cua nghién ctru, PBSCL da dugc lua chon ép
dung thi diém trong tinh toan chi s6 WEF. Pé chirmg minh phuong thirc sir dung Chi s6 WEF
Nexus cap khu vire vao qua trinh ra quyét dinh quan 1y tong hop tai nguyén, nghién ciru nay
huéng dén 02 muc tiéu cu thé bao gdm: (1) tinh toan dugc Chi s6 WEF Nexus cho PBSCL;
va (2) sir dung duoc Chi sb nay dé xac dinh cac van dé can wu tién giai quyét tai khu vue.

2. Phwong phap nghién ciru va s6 liéu thu thap

. bé giat duoe cac muyc tiéu dé ra, nghiép ctru tién hanh 03 bude chinh bao gém: (1) Téng quan
ve Chi s6 WEF Nexus; (2) Tinh toan chi so0 WEF Nexus cho DPBSCL; (3) Str dung céc chi so thanh
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phan va chi s6 tong hop dé x4c dinh cac van dé can wu tién giai quyét tai khu vuc. Hinh 2 thé hién
cac két qua dat dugc trong timg budc nghién ctru va moi quan h¢ gitra cac budce nghién cuu.

% Muc tiéu 1
Tinh toan dwge Chi so WEF Nexus cho PBSCL

] '1. Tong quan vé Chi s06 WEF Nexus

' Q Cach tiép can trong xy dung Chi s6 WEF Nexus;
! avy nghla va phuong thic ap dung;

10 Yéu chu sd liu va phuong phap tinh toan.

{2 Tinh toin Chi s WEF Nexus cho DBSCL

'Q Thu thap s0 liéu;

X U Xu ly ngoai trir ngoal lai va chudn hoa 6 liéu: ;

IEI Tinh toan cac chi sb thanh phin va tong hop Chi s6

1 WEF Nexus.

S

o = - - ————

|

% Muc titu 2:
Sir dung duge Chi sé dé xac dinh cic vin dé can
wu tién giai quyét tai khu vure

{3 Sir dung chi s6 dé xac dinh céc vAn dé cAn wu tién |
gidi quyet |
: O Phan tich va so sinh giita Chi s6 WEF Nexus|
1 DBSCL va Viét Namr khac biét !mh vuc uu tién; !
1 0 Phan tich cdc chi so thanh phan tai DPBSCL: xac:
I dinh cac vin dé cu thé can wu tién gidi quyét tal.
! Dong bang song Ciru Long; X
! 1 0 Pé xudt dinh hudng chinh sach phat trién. !

Hinh 2. So db cau tric nghién cuu.

2.1. Chi s6 danh gic moi lién hé giita Nuéc - Nang lwong - Liwong thuc

Pé xay dung chi s6 tong hop dénh gia mbi lién két gitta nude, nang lwong, lwong thuc
can c6 mot khung danh gia h¢ théng Theo d6, danh gia moi quan h¢ WEF lay con nguoi lam
trung tam la cach tlep can phd bién dugc cac nghién ctu trén the gidi str dung dé Xay dung
chi s0 danh gia moi quan h¢ WEF [24, 32]. Trong do, “nhu cau” ngay cang tang va “quyén
tiép can” khong dong déu ciia cac cong dong trén thé g10’1 d6i v6i cac ngudn tai nguyen quan
trong nhu nudc, ndng lugng va luong thuc ding ¢ vi tri trung tam cua khung nay Khung
dugc dé xuat nay dic biét phi hop dé ap dung trong bdi canh the gi61 dang phat trién nhanh
va lién tuc nhu hién nay do tap trung vao cac Muc tiéu Phat trién Bén viing (SDGs) 2, 6, va
7, cling nhu thé hién 16 dugc vai tro toan dién ciia quan 1y va chinh sach trong thuc dy bao
vé moi truong va phat trién bén vimng [32] (Hinh 3).

KHUNG MOI QUAN HE NUOC - NANG LUONG - LUONG THUC

LAY CON NGUO1 LAM TRUNG TAM

Hinh 3. Khung lién két WEF lay con ngudi 1am trung tam [24].
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Chi s6 WEF Nexus dugc [24] phat trién dua trén chi sO tong hop cua Trung tam Nghién
ctru chung thudc Trung tam Nang luc vé Chi so tong hop va Bang diém (JRC-COIN). Khung
danh gia chi s6 WEF Nexus bao gdm 21 chi s6 thanh phan dugc phan loai theo c6 ba tru cot
chinh. Cac try ¢t chinh nay co trong s6 bang nhau (0,33) dai dién cho nudc, nang luong va
lwong thuc (Bang 1). Trong s6 ngang nhau ctia mdi tru cot dam bao rang moi linh vye tai
nguyén déu c6 tim quan trong nhu nhau trong tinh toan chi s6 tong thé, diéu nay the hién
dugc tinh chat da trung tim cta mdi quan hé WEF [24]. Mdi tru cot cia WEF bao gom hai
tru c6t thanh phén 1a “kha nang tiép can” va “tinh sin c6”, ¢6 tim quan trong nhu nhau. Try
cot thanh phan vé kha ning tiép can lién quan den phan bo cong bang va dong déu cac ngudn
tai nguyén WEF, trong khi try cot thanh phan vé tinh san c6 tap trung vao hién dién vat ly
thyc té ctia tai nguyén [32]. Moi tru cot thanh phan bao gorn mét nhom cac chi s6 cu thé va
cac trong s6 twong tng mo ta kha nang tiép can hodc tinh san 6 cua nguon tai nguyen lién
quan dén WEF (Bang 1). Can luu y rang do sy khac nhau vé s6 lwong chi sb va trong s khac
nhau dugc gan cho tung chi s6 do trong cac try cot thanh phan khac nhau, nén c6 su khac
nhau gitra trong s6 cua timg chi s6 cu thé trong chi s6 tong thé. Bén canh do, cot “Hudng”
thé hién quan thudn (1) va nghich (-1) giita cac chi s6 thanh phan va try cot thanh phan twong
ung.

Cong cu tinh toan chi sb tong hop va bang diém xay dung trén Excel (Cong cu COIN
Excel) [33] duoc sir dung dé tinh toan va tong hop Chi sé WEF Nexus. Do nhiéu chi s6 thanh
phﬁn duoc do bf?mg cac don vi khac nhau, c6 pham vi va d0 sai s6 khac nhau nén céc sb liéu
thu thap can dugc xur 1y cac bién ngoai lai va chuan hoa thanh mot thang chung. Cac dit liéu,
s6 liéu duoc chuan héa thanh thang do thdng nhét: 0-100, va phuong phap chuan hoa cac di
lidu, s6 liéu duoc str dung theo hudng dén ctia T chirc Hop tac va Phét trién Kinh té (OECD)
[34] (muc 2.3 giai thich cu thé cac phuong phap nay).

Bang 1. Tong hop céc chi sé thanh phan trong WEF va trong sb cua céc chi sb [24].

Tru cét Tru cdt thanh phin Chi sb
Tén Tr()Ang Tén Trgng Tén an v Tr({ng Huong
&) S0 tinh S0
(ind01) Ty 1& nguoi dan su dung it ]
(sp1) Kha nhat cac dich vu nudce co ban % 0,33 1
ning tigp 05  (Nd02) Tyléngudidanstdungdich o 0,33 1
CAN NUGC vu V¢€ sinh dugc quan ly an toan
: (ind03) Muc @6 thuc hién quan ly
Ana hop tai N . 1-100 0,33 1
(p1) ?no(fO4(jythf1 : ngluyen i t khai
g 0,33 n ong lugng nuoC NQgo al o _
Nudc théc hang nam % 0.25 !
(592) . (ind05) Tai nguyén nuéc ngot ndi dia m? 025 1
Muc san 05 c6 thé tai tao binh quéan dau ngudi :
c6 cua ’ 108 m?
NuéC (ind06) Dong chay méi truong Inim 0,25 1
(ind07) Lugng mua trung binh ndm  mm/nam 0,25 1
. (ind08) Ty I& dan sb tiép can dién % 0,5 1
(sp3) Kha - AN g .
ning tip 0s gir;dOQ) Ty 1€ tiéu thu nang lugng tai % 0,167 1
(02) f;‘gn nang (ind10) San lugng dién téi tao % 0,167 1
Nang 033 UM (ind11) Lugng phét thai CO, thn/nguoi 0,167 1
lwong (sp4) Mic (ind12) Lugng dién tiéu thy kWh 05 1
san co cua 05 /nguoi
ﬁ;ﬁg (ind13) Lugng dién nhap khau % 05 -1
’ , (ind14) Ty I¢ suy dinh dudng % 0,333 -1
(03) (sp5) Kha (ind15) Ty I3 tré em duéi 5 tudi bi
nang tiep X oA % 0,167 -1
Luong 0,33 can luon 0,5 suy dinh dudng thé gay com '
thuc - & (ind16) Ty 18 tré em dusi 5 tudi bi
thuc % 0,167 1

suy dinh dudng thé thap coi
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Tru cét Tru cdt thanh phan Chi sb
Tén Trgng Tén TrQAng Tén D‘Tn v Trong Huong
SO S0 tinh sb
(Ind17) Ty 1€ béo phi ¢ ngudi truong % 0,333 1
thanh
. z . N g/nguoi
(sp6) (ind18) Cung cap proteln trung binh Ingay 0,25 1
Mc san (ind19) San lwong ngii coc kg/ha 0,25 1
c6 cua 0,5 (ind20) Muc cung cap ndng luong % 0.25 1
lwong trung binh cua khau phan &n '
thuc (ind21) Gié tri san xuat luong thyc USD/ngu
N . . 0,25 1
binh guén oi

2.2. Thu thap dir liéu

Téng cong chi sé cua 184 qubc gia va vung 1anh thé trén thé giéi di duwoc WEF ghi nhan
va tong hop trong giai doan tir nim 2019 - 2022, va duoc cong b trén nén tang sd dé c6 thé
dé dang sir dung, tra ciru [35]. Dt liéu cap qudc gia da duoc thu thap tir nhiéu ngudn khac
nhau nhu cac co quan thong ké quoc g1a cac co quan chinh phu, to chue phi chinh phu va t6
chtrc qudc té nhu Ngan hang Thé gidi, Co quan Ning luong Quéc té (IEA), To chitc Nong
nghiép va Phat trién Nong thon Lién Hiép Qudc (FAO) va T chirc Y té Thé gidi (WHO).
Theo d6, Chi s6 WEF Nexus cip qudc gia da duoc tinh toan cho cac qudc gia bang cong cu
COIN Excel [33].

Dua trén tinh sin c6 cta sd liéu, nghién ctru ndy da lya chon nam 2020 dé tinh toan thi
nghiém chi s6 WEF Nexus cho PBSCL. S6 liéu dé tinh toan chi s6 WEF Nexus cho Dong
bang séng Ctru Long dugc tong hop tir cac ngudn sau day:

Kha nang tiép cdn miede

Chi s6 Ty 1& ngudi dan st dung it nhat cac dich vu nude co ban (ind01) duge thu thép
s6 liéu dua trén nién giam thong ké cho ndm 2020 (chi s6 Ty 1¢ dan sb dugc sir dung nguon
nudc hop vé sinh) [36], chi s6 ind01 thu thap c6 gia tri bang 97,5%. Chi s6 Ty 1& nguoi dan
st dung dich vu v¢ sinh dugc quan ly an toan (ind02) dugc thu thap s6 liéu dua trén nién
giam thong ké cho nam 2020 (chi s6 Ty 1¢ dan s dung hd xi hop vé sinh phén theo thanh thi,
ndng thdn va phan theo vang) [36], chi s ind02 thu thap c6 gi tri bang 86,3%. Chi sé Muc
d6 thuc hién quan 1y téng hop tai nguyén nude (ind03) dugc thu thap dua trén nghién ctru
clia tac gia Tran Van Tra va cong su, dd nghién ctru danh gid mirc d6 quéan 1y tong hop tai
nguyén nudc tai khu vuc dong bang song Ctru Long [37], chi sé ind03 thu thap c6 gia tri
bang 58,2.

Kha nang san ¢é cia nuéce

Chi s6 Tong lugng nurée ngot khai thac hang nim (ind04) dugc tinh toan bang ty 1¢ gitra
téng lwong nudc ngot dang duoc khai thac sir dung tai khu vyc nghién ctu va tong luong
nude ndi dia. Theo bao cao tong hop quy hoach téng hop luu vuce song Ciru Long thoi ky
2021-2030 [38]. Tong luong nude da khai thac, sir dung thoi diém hién tai m&i chi chiém
khoang 25,17% luong nudc co thé khai thac, st dung. Chi s6 ind04 thu thap co gia tri bang
25,17%. Chi sé Tai nguyén nude ngot ndi dia co thé tai tao binh quan dau ngudi (ind05) dugc
xac dinh tir trir luong nudc mat ndi dia va trir lugng nude ngam tir mua va dan s6. Theo bao
céo tong hop quy hoach tong hop luu vye sdng Ciru Long thoi ky 2021-2030 [35] va dan sO
ndm 2020 theo tong cuc thong ké [36], tong tai nguyén nudc ngot ndi dia co thé tai tao binh
quan dau nguoi bang 2,554.19 m®/nguoi. Chi s Dong chay méi trudng (ind06), tai khu vire
DBSCL khong c6 dong chay mdi truong do chiu sy anh huong boi thuy tridu [38]. Do do,
chi s6 nay khong duoc tinh tai khu vue nghién ciru. Chi s6 Lugng mua trung binh nam (ind07)
dugc xac dinh la trung binh s0 liéu muwa nam 2020 tai cac tram quan tric, Theo theo Bao cdo
quy hoach tong hop luu vire séng Ciru Long [38], lwong mua trung binh tai khu vuc 13 1598,6
mm/nam.
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Kha ndng tiép cdn nang lirong

Chi s ty 1¢ dan sd tiép can dién (ind08) duoc thu thap sb liéu dua trén nién giam théng
ké cho nam 2020 (chi s6 ty 1¢ ho ding dién sinh hoat phan theo dia phuong chia theo dia
phuong) [36], chi s6 ind08 thu thap c6 gia tri bang 99,8%. Theo bao cao Quy hoach dién
VIII, tai khu vuc Mién Nam (gdm Pong Nam bé va Tay Nam bo) téng nhu cau dién tai khu
vuc la 109.547 GWh, trong do ngubn dién san xudt tir nhiét dién 1a 58. 466 GWh; tur cac
ngudn ning luong tai tao (bao gdm ca thuy dién) 1a 10.731 GWh [39]. Chi s Ty 1¢ tiéu thy
nang lugng tai tao (ind09) dugc xac dinh duya trén luong dién tai tao so voi tong nhu cau dién,
chi s6 ind09 ¢6 gia tri bang 9,7%. Chi s San lugng dién tai tao (ind10) dugc xac dinh béng
tong luong dién tai tao so voi lwong dién san xuét, chi s6 ind10 co gié tri bang 15,51%. Chi
s0 Lugng phat thai CO2 (ind11), dugc thu thép tr bdo céo Thong ké nang lugng Viét Nam
2019, v&i lwong phat thai COz 14 2,733 tan/ngudi [39, 40]. Chi sé ind11 co gia tri bang 2,733
tén/ngu:c‘ri.

Mike san ¢6 ciia ndng leong

Chi s6 luong dién tiéu thu (ind12) dugc xac dinh lugng dién s dung va téng dan sd, chi
s6 ind10 c6 gi tri bang 3.071 kWh/ngudi. Chi sé lugng dién nhap khau (ind13), tai khu vuc
Nam B¢ dugc xac dinh gitra lugng dién tiéu thu va lugng dién can truyén tai dén, chi sé ind13
c6 gi tri bang 36,85%.

Kha néng tiép cdn lirong thuc

Chi s Ty I¢ suy dinh dudng (ind14), dugc thu thap s6 liéu tir FAO cho Viét Nam nam
2020 1a 5,1% [41] va st dung chi s6 nay cho khu vuce Pong Bing song Ciru Long do han ché
vé mit thu thap 50 li¢u. Chi s6 Ty 1€ tre em dudi 5 tudi bi suy dinh dudng thé gay com (ind15)
duogc thu thap so liéu tir K& hoach hanh dong thuc hién Chlen luge Qudc gia vé dinh dudng
dén nam 2025, ty 1¢ tré em dudi 5 tudi suy dinh dudng thé gay com 14 5,6% [42]. Chi s Ty
1¢ tré em dudi 5 tudi bi suy dinh dudng thé thap coi (ind16) duoc thu thap sé liéu dya trén
Nién gidm thong ké cho nam 2020 [36], chi s6 ind16 thu thap co gia tri bang 19,6%. Chi sd
Ty 1¢ béo phi ¢ nguoi trudng thanh (ind17) duoc thu thap so liéu tur Ké hoach hanh dong thuc
hién Chién lugc Qudc gia vé dinh dudng dén nam 2025, ty 1é thira can béo phi & ngudi truong
thanh 19-64 tudi 1a 20,6% [42]. Trong khi do, ty 1& béo phi tai Viét Nam nam 2020 theo s6
lidu qudc té duoc xac dinh 1a 2,1%, co su chénh 1éch 16n giita sb liéu quéc gia. Do do, dé
dam bao cho cac so sanh trong nu6c duge phu hop, nghién ctru nay da diéu chinh bang sd
lidu quéc té goc vé ty 1& béo phi tai Viét Nam theo s6 liéu qudc gia.

Mike san ¢6 ciia lwong thire

Chi s6 Cung cip protein trung binh (ind18) dugc thu thap s liéu tir FAO cho Viét Nam
nam 2020 1a 89,3 g/nguoi/ngay [41] va st dung chi sd nay cho khu vire Pong Bing song Ciru
Long do han ché vé mit thu thap s6 liéu. Chi sé San lwong ngii cdc (ind19) duge thu thap sd
liéu san luong lua gao trong nién giam thong ké cho nam 2020 [36], san luong lua gao tai
khu vue nay dat mirc 60,1 ta/ha, trong dwong voi 6.010 kg/ha. Chi sd Mirc cung cip ning
luong trung binh cua khau phan in (ind20) thu thap theo thong ké vé B9 chi s6 an ninh luong
thue ciia TO chirc Luong thuc va Nong nghiép FAO [41], nhu cau nang lugng trung binh cua
nguoi Viét Nam la 2.296 keal/nguoi/ngay, cung voi do, ty 1€ an uong cung cap day du nang
lugng tai Viét Nam nam 2020 c6 gia tri bang 131%. Do khong c6 nhiing nghién ctru va s6
lidu riéng biét, nén chi s6 ind20 tai PBSCL dugc 1y bang chi s ctia Viét Nam cung nam, &
gia tri 131%. Chi s6 Gi4 tri san xuét luong thuc binh quan (ind21) dugc tinh dya trén s lidu
san lugng lua tai PBSCL [36], gia tri lua gao nam 2020 dugc tham khao ¢ muc gia 499,3
USD/tAn [43] va dén s tai khu vuc, gia tri Gia tri san xuat lvong thuc binh quan tai khu vuc
la 686,96 USD/nguoi.

2.3. Chudn hod va xir Iy 56 liéu

Dir liéu cua 20 chi sO (ngoai trir ind06 vé& dong chay moi truong) cua DPBSCL sau khi
thu thap da dugc tong hop va xtr Iy cung bang danh sach cac so6 li¢u thong ké cua cac quoc
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gia trén thé gidi bang cong cu COIN Excel, nham danh gia xép hang va kha nang dép ung
cua cac chi tiéu d6 doi vai thue tién.

Cong cu COIN Excel dua ra cac thuc tinh théng ké khac nhau cua timg chi s6 bao gdm
céc gia tri bi thiéu (%), gia tri b thiéu (#), tdi thiéu, t6i da, trung binh, d9 1éch chuan do léch
va d6 nhon. Vi dic diém tu nhién - xa hoi va diéu kién phat trién cia cac quoc gia trén thé
gi61 vo cung da dang, do do s6 liéu thu thap s& khong dat dugc yéu cau vé mirc phan ph01
chudn dé dat duoc do tin cdy trong tinh toan. Cling mot chi s§, nhung pham vi phan phdi vo
cung 16n va bién d6 dao dong gia tri rong, va ton tai nhitng gia tri ngoai lai khong ném cung
pham vi phan ph01 Viéce khong xur Iy cac gia tri ngoai lai c6 thé gly ra sy hiéu sai vé cac chi
sO tong hop va dé dam bao két qua tinh toan dugc chinh xac nhat, can bién dbi cac dit lidu
do vé cung dang phan phéi chuén [34]. Do dé, nhoém nghién ctru dé st dung Cong cu COIN
Excel dé thye hién kiém tra va xu 1y céac blen ) ngoai lai bang hai phuong phéap chuin hoa
s liéu bao gdbm Winsorization (d6i v6i chi s6 c6 it bién ngoai lai) va Box - Cox (d6i véi cac
chi s c6 nhiéu bién ngoai lai). Cac chi s6 can duge diéu chinh va thuc hién chuin hoa sb
liéu dugc thé hién trong Bang 2.

Bang 2. Thong ké céc chi sé can xir Iy ngoai lai.

Chisd  S6 lweng bién ngoai lai  Phwong phap xir ly

ind04 22 Box — Cox
ind05 21 Box — Cox
ind11 Winsorization

7
ind12 7 Winsorization
ind19 3 Winsorization
ind21 8 Winsorization

Céc chi s6 sau khi da dat phan phdi chuan s& dugc chuan héa sir dung phuwong phép min-

max theo cong thtrc:
I = ,md’c ”?dm‘“ x 100 (1)
ind,.x — indpin

Trong d6 indmin VA indmax 1a gia tri nhé nhat va 16n nhat caa chi sé ind; trong tat ca cac
qudc gia; indjc 1a gia tri chi sé ind; cua quéc gia c; ljc 1a gia tri da dugc chuan hda cho chi s6
ind; caia quéc gia c. Quy trinh nay chuyén doi cac chi sd ljc sang thang do thdng nhat trong
khoang 0-100 va c6 thé duoc str dung dé tong hop dir lidu cho chi sé WEF Nexus. Cac chi
s6 thanh phan duoc tong hop thanh cac tru cot thanh phan va tru cot bang cach nhan véi trong
s6 twong tng (Bang 1).

3. Két qua va thao luin

3.1. Chi s6 WEF Nexus ctia Dong bang séng Ciru Long so véi trung binh Viét Nam

Mtrc d6 an ninh WEF (danh gia thong qua chi s6 WEF Nexus) cia PBSCL dat 60,85,
dung thir 60 néu dua vao danh gia chung véi bang s6 liéu toan cau. Dir lidu cu thé vé cac chi
s6 thanh phﬁn va tru cot thanh phﬁn duoc thé hién trong Bang 3. Bén canh do, néu dua
DBSCL vao danh sach danh gia, thir hang cia Vi¢t Nam s€ thay ddi nhu sau: Chi s6 WEF
Nexus cua Viét Nam dung thtr 44; thtr hang chi s6 cac tru cot WEF lan luot 13 95,18 va 53.

Bang 3. Két qua tinh toan chi s6 thanh phan va cAc tru cot thanh phan cia Chi s6 WEF Nexus.

S liéu thu thap Chuan Tru cot Tru
, Ponvitinh  Giatri hoa thanh phdn  cot®
(|nq01) Ty 1é nguoi dan st dung it nhat cc dich vu % 975 95,92
nude co ban o . ) 78.18 59,84
(ind02) Ty I¢é ngudi dan st dung dich vy vé sinh % 86.3 8522 ’ (92t
dugc quan ly an toan ' '

Chi sb
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Chi s S liéu thu thap Chuén Tru cjt Tru
] Pon vi tinh Gia tri hoéa thanh phan  cgt?
(|nd0§) M‘,IC do thuc hién quan ly tong hop tai 1-100 58,2 53.39
nguyén nuée
(ind04) Tong lugng nudc ngot khai thac hang ndm % 25,17 57,26
(ind05) Tai nguyén nudc ngot noi dia c6 thé tai tao 3
binh quan dau nguoi m 25542 5971 41,51
(ind06) Dong chay méi truong 108 m3nim n/a n/a
(ind07) Luong mua trung binh ndm mm/ndm 1598,6 49,05
(ind08) Ty I¢ dan so tiép can dién % 99,8 99,78
(ind09) Ty I¢ tiéu thy nang lugng tai tao % 9,7 10,12 68.78
(ind10) San lugng dién tai tao % 15,51 15,51 ' 53,35
(ind11) Lugng phét thai CO2 tan/nguoi 2,733 87,70 (78™M)
(ind12) Lugng dién tiéu thy kWh /nguoi 3071 13,20 3793
(ind13) Luong dién nhap khau % 36,85 62,66 '
(ind14) Ty Ié suy dinh dudng % 51 94,31
S}r;d;:; (':I;)ymle tré em dudi 5 tudi bi suy dinh dudng % 56 76.34
75,51
S]r;dttiij'(l;zlle tré em dudi 5 tudi bi suy dinh dudng % 196 65.90
(ind17) Ty 1¢ béo phi & ngudi truong thanh % 20,6 61,10 ?34%
(ind18) Cung cap protein trung binh g/ngudi/ngay 89,3 50,45
(ind19) San lugng ngii coc kg/ha 6010 65,77
(kIQSUZCF)J)h;\Q; cung cap nang luong trung binh cua % 131 72.37 63,20
(ind21) Gié4 tri san xuat lwvong thuc binh quén USD/ngudi 686,96 64,20
. A 60,85
Chi so WEF Nexus (60)

Ghi ch(i: 286 liu trong () thé hién xép hang ciia chi s6 néu duoc dira vao xem xét chung véi bang chi sb toan cau.

Két qua tinh toan cho thiy chi s6 WEF Nexus ctia PBSCL (60,85) thip hon so vdi chi
s6 WEF Nexus trung binh cia Viét Nam (sau khi tinh lai 1a 62,61). Xét vé thir hang, PBSCL
t}}ép hon 16 béc so vdi trung binh Viét Nam trong bang xép hang chi sé WEF Nexus toan
cau.

Céc chi sb cia 03 tru cot chinh va cac tru ¢t thanh phan tai Viét Nam va PBCSL dugc
so sanh tai Hinh 4. i véi cac tru cot chinh, mirc do dam bao ning lugng (53,35 - xép hang
78) ctia PBSCL thap hon déang ké trung binh toan qudc (65,18 - xép hang 18), tuy nhién chi
s0 vé nude (PBSCL: 59,84 - xép hang 92; Viét Nam: 59,37 - x&p hang 95) va luong thuc
(PBSCL: 69,02 - x€p hang 24; Viét Nam: 69,77 - xép hang 53) lai cao hon. C6 thé thay mirc
d6 khéc biét cua két qua tinh todn cho céc tru cdt gitta DPBSCL va trung binh c& nudc c6 su
khac nhau theo tung tru cot. Péac biét, do sy ddi 1ap gitta muc d6 san c6 va kha ning tiép can
ddi v&i nude cia PBSCL va Viét Nam, chi sb hop nhét vé& murc d6 dam bao nudc cia BPBSCL
va Viét Nam tuong ty nhau. Trong khi PBSCL c6 diém s cao hon vé kha ning dap tng céac
nhu ciu co ban vé tiép can nude sach va vé sinh ciing nhu quan 1y tong hop tai nguyén nudc
(QLTHTNN), khu vuc nay do c¢6 mirc do khai thac va str dung cao nén mirc sin c6 ciia nuéc
thap hon trung binh ca nudc (Hinh 4a).

Nuéc
Kha niing tiép cén 7
(a) mr(rc go (b)
Mikc sin c6 ciia Mikc sin 6 ciia >
lwong thue nuéce Tg
0
Kha ning tiép cin & ©), Kha ning tiép cin Luong Thue Niing lugng

lwong thuc nang luong

Miftc sin c6 ciia
nang lwong

—o—Viét Nam ——DBSCL

Hinh 4. Biéu d6 Radar thé hién chi sé cuia cac tru cot thanh phan (a) va tru cot chinh WEF (b) trong
chi s6 WEF Nexus cua Viét Nam va Bong bang séng Cuu Long.
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Su khac biét gitra PBSCL va trung binh Viét Nam thé hién rd hon & chi sb téng hop
nang luong va luong thuce, trong d6, mirc d6 chénh 1éch gitta cac chi s6 ning lwong cao hon
s0 v6i chi s lwong thuc Tuy nhién, chénh Iéch gitta mirc d6 s5n ¢6 vé hai ngudn tai nguyén
nay 1a nguyén nhan chinh dan dén su chénh 1éch vé chi s tong hop ning lugng va luong
thyc giira hai khu vuc. Ddi véi ning lugng, tuy DBSCL ¢6 lugng dién tiéu thy trén dau nguoi
thip hon so vé6i trung binh toan qudc, ty 18 sir dung ning luong tai tao, san luong san xut
dién bao gdm ca dién tai tao chua cao dan dén phai truyén tai dién tir cac khu vuc 14n cin nén
mirc d6 sdn c6 clia ning lwong tai khu vuc nay chua cao. Chi sb dam bao ning luong cua
PBSCL thép hon 60 bac so véi trung binh ca nudc. Vé luvong thye, PBSCL dugc coi la “vua
laa” ctiia Viét Nam nén chi s6 vé mirc sdn co cua lvong thuc tai PBSCL cao hon dang ké so
v6i trung binh ca nudc din dén chi sé tong hop vé dam bao lwong thuc cao hon 29 bic so véi
trung binh ca nuéc. Dinh hudng giai quyét va giai phap cho cac van dé ton tai & DPBSCL s&
duogc dé xuét dua trén phén tich cac chi sb thanh phan cua timg tru c6t WEF.

3.2. Két qua cdc chi sé thanh phan WEF Nexus ciia Pong bang séng Ciru Long

Hinh 5 thé hién két qua tinh toan cu thé cho cac chi sé thanh phan cau thanh muc d6 an
ninh WEF tai PBSCL.

100 100
90 90
80 @ (b)
70 70
60 60
50 50
40 40
30 30
20 20
10 10
0 0
Ty 16 ngudi Ty 1é ngudi Mire d6 thye Tong lugng  Tai nguyén  Lugng mua Ty ¢ dan Ty 1¢ tiéu San lugng  Luong  Luong  Luong
dan str dung dan str dung hign quan 1y nuGe ngot nude ngot  trung binh sO tiep can thunang  diéntai phat thai dién tiéu dién nhap
itnhdtcic dichwivé tonghoptai khai thic noi dia co nam dién  luong tai tao co2 thu khau
dichwnude sinhduge nguyénnude hangnam  thé tai tao tao
co ban quan 1y an binh quan
toan dau nguoi
100
90
80 (©)
70 L A a
o Kha nang tiép can
50 -
40 Mtrc san co

Tylésuy Tylétreem Tylétréem Tylébéo  Cung chp  San lugng  Muc cung  Gid tri san
dinh dudng dudi 5 tudi dudi 5 tudi phi & nguoi protein trung  ngii coc capnang  xuat luong

bisuydinh bisuydinh truongthanh  binh lugng trung  thyc binh
dudng thé dudng thé binh ctia quén
gay com thép coi khau phan

Hinh 5. Chi sé thanh phan trong cac tru cot WEF caa DBdng bang séng Ctru Long: (a) Chi sb thanh

phan cua tru cot nudc; (b) Chi s6 thanh phan caa tru cot nang lwong; () Chi sé thanh phan cua tru
c6t luong thuc.

Chi s6 nudc cia DBSCL 1a 59,84, dung thir 92 toan cau. Diéu nay cho thiy kha nang
tiép can va mic do san cd cua tai nguyén nudc tai khu vyce nay chua duge dam bao. Qua so
lidu co thé thay, quyén tlep can ddi v6i nude sach va vé sinh tai khu vyc nay tuong d6i cao
v6i cac chi so thanh phan 16n hon 80. Tuy nhién murc d san c6 cliia nudc chua cao do chiu
anh hudng boi nhu cau st dung nude cao, kha ning tai tao va bd sung lwong nude trong khu
vue chua cao. Céc chi sé thanh phan trong muc do sin c6 cta nudc déu & mic dudi 60. Bén
canh d6, mirc d6 thyc hién quan 1y tong hop tai nguyén nudc chi dat 53,39. Cuc Quan Iy tai
nguyén nudc trong bao cdo ndm 2021 [44] da nhan dinh, cac van dé 16n nhat d6i vai PBSCL
dugc xac dinh 13 suy giam dong chdy, xAm nhap min va nguy co 6 nhiém xuyén bién gidi.
Két qua cta cac chi sé thanh phan vé nudc ciing thé hién duoc cac van dé chinh trong khai
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thac va sir dung tai nguyén nudc tai khu vuc. Dé giai quyét cic van dé nay can ting cuong
cac bién phap lam giam nhu cau sir dung nudc va cac chinh sach quan Iy tai nguyén nudc
tong hop. Dic biét, khi nong nghiép la hoat dong dac thu cua khu vie nhung lai 1a linh vyc
sir dung nhiéu nudc nhat (khoang hon 70% tong lugng nudc sir dung cua cac nganh/linh
vue), cac gidi phap quan ly va sir dung nude hi€u qua, tai st dung, tuan hoan nude va thu h01
phu pham sau xu ly nuéc dugc coi 1a nhitng giai phap co tiém ning 16n dé dam bao ning suat
san xudt nong nghiép va phat trién bén viing tai PBSCL [29].

Chi s6 nang luong cua DPBSCL la 53,35, dung thtr 78 toan cau Két qua cho thay, ty 1¢
dan s dugc tiép can dién kha cao, tuy nhién van dé can giai quyet & PBSCL 1a mirc do sin
cé Cua nang lugng va nang lugng tai tao. Luong dién san xuét trong ving chua du dap tmg
nhu can thuc t& dan dén phai st dung dién tir cac khu vire xung quanh, ty 16 san xuat va sir
dung ning luong tai tao chua cao. Trong khi d6, Pdong bang song Ctru Long dugc xac dinh
la mét trong nhitng khu vuc c6 t1em nang nang lugng tai tao cao bao gébm dién gi6 va dién
mit troi [28]. Do d6, PBSCL can tin dung duogc cac co hoi de chuyén ddi sang cac ngudn
nang luong mai dé vira dam bao tang cuong lugng dién san xudt trong vung, tranh phy thudc
vao ngudn dién truyén tai tir cac khu vuc khac, vira giam dugc lwong phat thai khi nha kinh
cua khu vyce [29].

Chi s6 lwong thyc cia DPBSCL 14 69,35, dimg thtr 24 toan cau. Pay 1a chi s6 c6 thi hang
cao nhat trong cac try cot WEF, thé hién mtic an ninh lvong thuc tai khu vyc nay cao hon so
vOi an ninh nudce va nang lugng. Chi sO vé ty 1¢ suy dinh dudng & ngudi 16n va tre em kha
cao (déu trén 60) thé hién muirc d§ quy dinh dudng cia DBSCL khong cao, quyen tiép can
v6i lwong thyc, thuc pham vé co ban duge dam bao. Tuy nhién, ket qua tur chi so cling cho
thay tuy ddi v6i khu vuc nay, lugng luong thyuc san ¢6 cao nhung can cht y diéu chinh khau
phan an dé dam bao cung cdp du chat dinh dudng can thiét dic biét dbi voi tré em dudi 5
tudi. Nghién ctru Lé Hiép va cong su nam 2023 [45] tai tinh An Giang ciing da chi ra rang
da ghi nhan dugc c6 ty 18 suy dinh dudng nhat dinh & ca ngudi 16n va tré em dan toc Khmer,
ty 1€ nay cao hon doi v6i tré em tir 5 tudi tré xudng. Nguyén nhan dan dén tinh trang ndy 1a
do ché do an chu yéu dua vao thuc pham giau tinh bot va rau. Nghién ctru da dé xuat trong
Chién lugc dinh dudng qudc gia can thyc hién truyén thong vé dinh dudng va strc khoe dé
nguoi dan biét duge can phai da dang hoa ché do an ubng ciia ho gia dinh dé dam bao mot
sO giai phap thuc day ting cuong dinh dudng ¢ nhu bao gbm ting cuong lén mirc cao.

Nhin chung, trong giai doan tiép theo cac chién lugc phat trién bBSCL can tap trung
hon véo cac van dé lién quan dén nudc va nang luong. Ciing nghién ciru vé moi quan h¢ gitra
luong thye, ndng lugng va nudce, Wang va cong sy [46] dé st dung mo hinh quan ly téng hop
dé dinh luong tac dong tong hop 1én lwong thyc - nang luong - nuoc (FEW) Nexus thong qua
san luong lGa, san xuat dién va luong nude tidu thu. Tuy cach tiép can va cac blen trong mo
hinh dugc sir dung khac v6i bai bao nay, nghién ciru vé FEW Nexus ciing chi ra rang nganh
nang lugng va nudc s& dé bi ton thuong trude cac tic dong tong hop hon so voi nganh thuc
pham do cac nha may nhiét dién than dang dugc quy hoach tai khu vire nay.

4. Két luian

Mbi quan h¢ WEF dang dugc cong dong thé gii nghién ctru va thira nhan la mot khung
danh gi4 no6i bat dé inh hudng cho cac chién lugc quan 1y tai nguyén tong hop, danh gia an
ninh tai nguyén va giam sat tién trinh hudng t61 cac SDG lién quan dén WEF. Céc nghién
ctru dya trén moi quan hé cia WEF di thé hién rd dugc tim quan trong cua vige coi cac linh
vuc cua WEF nhu mot hé thong da trung tam, lién két voi nhau dé dat duoc két qua quy
hoach nguon luc hi€u qua hon. Pac biét, Chi s6 WEF Nexus toan cau da duoc gioi thiéu va
ap dung do luong mirc d6 an ninh WEF tai hon 170 qudc gia trén toan thé gidi. Dya trén viéc
tong hop 21 chi sé WEF theo céc tru ¢t nude, ning lugng va ong thuc, Chi s6 WEF Nexus
da thé hién vai tro 1a mot cong cu quan trong dé do ludng mic do an ninh cia WEF & cap
qudc gia va theo ddi tién trinh dat dugc cac SDG lién quan dén WEF. Chi sb nay c6 thé tiép
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tuc tinh toan, &p dung cho cac khu vuc nhat dinh dé c6 duoc thong tin va giai phap cu thé
hon.

Nghién ctru nay dé thir nghiém ap dung Chi s& WEF Nexus cho DBSCL va so sanh voi
chi 6 trung binh quoc gia. Nghién ctru cho thdy rang c6 su khac nhau trong mbi lién két WEF
giita DPBSCL va téng thé Viét Nam. Nhin chung, ddi v6i Viét Nam can quan tdm hon dén
mirc san cd cua lwong thuc va kha ning tiép can nudc. Trong khi d6, PBSCL can chu ¥
nhitng van dé sau:

- Tai nguyén nuoc: Can quan tam dén mirc sin c6 cua nude, dic biét cac van dé lién
quan dén quan ly tong hop, tudn hoan va hiéu qua sir dung nude.

- Nang luong: Can quan tdm dén murc sin c6 cua ning luong, tap trung vao phat trién,
san xudt va str dung niang lugng tai.

- Luong thuc: Tuy day 1a van dé co chi s6 an ninh cao nhét trong 03 tru c6t WEF tai
DBSCL, khau phan an can dugc diéu chinh dé dam cung cp du chat dinh dudng can thiét,
ddc biét 1a ddi voi tré em dudi 05 tudi.

Nhin chung, két qua ciia nghién ctru ching minh dwoc vai tro ciia Chi s WEF Nexus
trong hd trg x4c dinh nhanh cac van dé tn tai va dinh hudng wu tiéu cho cac giai phéap lién
quan. Bén canh d6, su khac biét gitra chi s6 ciia Viét Nam va PBSCL ciing néu bat duoc nhu
cau danh gia mbi lién két WEF & cép khu vuc va ving cu thé.

Nghién ctru con mot sé han ché do khong phai toan bo dir liéu déu sin c¢6 cho PBSCL,
nghién ctru da phai su dung mot s6 dit lidu chung cho khu vuc Nam B9 hoac trung binh cho
toan Viét Nam. Dé c6 nhimg nhan dinh cu thé hon cho timg ving, Viét Nam can xay dung
b dir liéu cho tung tinh/khu vuc theo cac chi s6 thanh phan ctia WEF Nexus. Khi cac dir liéu
c6 san, cac nghién clru tiép theo c6 thé tiép tuc cap nhat va danh gia chi s6 nay cho timg khu
vuc hodc tinh nhat dinh. Chi s6 WEF Nexus ¢6 thé tro thanh mot cong cu hd tro ra quyét
dinh nhanh cho céc chinh sach phat trién bén vimg lién quan dén WEF tai cac khu vuc/tinh
nghién ctru.

Pong gop cuia tac gia: Xay dung ¥ tuong nghién ctru: N.T.A., T.V.T.; Xir Iy s6 liéu: L.V.L.,
N.T.L., N.T.A,, N.H.B.; Viét ban thao bai bao: N.-T.A.,, T.V.T., L.V.L., P.L.A.; Chinh sta
bai bao: N.T.A., N.H.B.

Loi cam on: Bai bdo hoan thanh nho vao két qua ctia nhiém vu: “Nghién ctru mdi lién hé
gitra quan h¢ Nudc - Nang luong - Luong thue (WEF) va cac chi so phat trién bén virng, thi
diém danh gia muc do bén viing trong quan 1y tai nguyén ¢ Pdng bang séng Ciru Long tai
Vét Nam” do Vién Khoa hoc tai nguyén nudce chu tri.

Loi cam doan: Tap thé tac gia cam doan bai bdo nay 1 cong trinh nghién ctru ciia tap thé
tac gia, chua dugc cong bo ¢ dau, khong sao chép tir nhitng nghién ctru trude day; khong co
su tranh chap g1 ich trong nhom tac gia.
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Evaluation of the Water-Energy-Food (WEF) nexus in the
Mekong Delta

Nguyen Tu Anh®*, Le Van Linh?, Nguyen Thanh Long?, Tran Van Tra!

! The Water Resources Institute (WRI); tuanh.evp@gmail.com;
linhlevan6527@gmail.com; longnt.works@gmail.com; tranvantra@gmail.com

Abstract: The Water - Energy - Food Nexus Index (WEF Nexus) is a comprehensive index
developed from 21 indicators, categorized into three primary pillars: water, energy, and
food. This index is an exceptional tool for directing integrated resource management
strategies. This study examined the implementation of the WEF Nexus Index in the Mekong
Delta region and compared it to the average index at the national level. The study reveals
disparities in the World Economic Forum (WEF) connection between the Mekong Delta
and Vietnam as a whole. Regarding Vietnam, it is imperative to prioritize the availability
and accessibility of food and water. Concurrently, it is imperative for the Mekong Delta
region to prioritize water availability, particularly in regard to integrated management,
circulation, and water use efficiency. Additionally, emphasis should be placed on energy
availability, with a specific focus on the advancement, production, and utilization of
renewable energy sources. In summary, the study's findings highlight how the WEF Nexus
Index helps quickly identify existing issues and prioritize appropriate solutions.
Furthermore, the disparity between Vietnam's and the Mekong Delta's indexes underscores
the necessity of assessing WEF connections at both the regional and sub-regional levels.

Keywords: WEF Nexus Indicators; Sustainable Development; SDG 2; SDG 6; SDG 7.
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doi khi hau deén du lich ven bién khu veee TP Sam Son, tinh Thanh
Hoa
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Tém tit: Du lich cia Viét Nam 13 mot nganh kinh té chiu tac dong truc tiép hodc gian tlep
boi bién doi khi hu (BDKH) vi hau hét cac hoat (dong du lich cua Viét Nam dugce phat trién
dua vao nguon luc tu nhién va xa hdi. Sy thay ddi nhiét do, luong mua va bién dong duong
bo 1am thay doi viée lwa chon dia diém du lich, 1am hu hai co sé ha tang du lich, ciing lam
tang thém hodc bién mat ctia mot s6 loai hinh du lich. Nghién ctru tdc dong cia BDKH dén
du lich bién Sam Son 14 co sé cho viéc xac dinh bién phap thich (mg nganh du lich Sam Son
ndi riéng va du lich bién Viét Nam néi chung trudc tac dong cia BDKH ngay mot gia tang.
Bai bao nay st dung anh vién tham dé xac dinh bién dong x6i 16, bdi tu bii bién Sam Son.
Céc s6 lidu vé bién ddi khi hau nhu 14 toc do x6i 16 duong b, bién doi nhiét do va bién doi
lugng mua duge khong gian hoa theo cip xa, phuong. Bén canh d6, bai bao con sir dung
mo hinh AHP nham xé4c dinh trong s6 anh hudng cta céc yéu t& BDKH dén hoat dong du
lich tai khu vyc nghién ciru. Két qua bai bao chi ra rang bién doi khi hau anh hudng dén
hoat dong du lich tai TP Sim Son & mirc thap va trung binh, trong d6 yéu tb c6 trong s6 anh
huong cao nhat 1a sy thay d6i lwong mua trung binh nam (0,255), x6i 16 dudng bo (0,254)
va nhiét do khong khi trung binh nam ¢ anh hudng it nhat (0,09). Mirc d6 anh huéng trung
binh thudc phuong Truong Son va phuong Quang Cu. Cac xa/phuong con lai, hoat dong
du lich déu chiu anh hudng ¢ mic thap boi BDKH.

Tir khéa: Bién d6i khi hau; Du lich; Vién tham; M6 hinh AHP; Sim Son.

1. Pt van dé

Du lich 1a mét linh vyc kinh té toan cau quan trong, dang phat trién dang ké & cac nudc
dang phat trién va dugc dé xuat 1a mot trong nhitng nganh kinh té trong diém trong viéc phat
trién va giam nghéo [1]. Tuy nhién, ngay nay du lich dang phai hing chiu cac thach thire nhu
bién ddi khi hau, bénh dich va an ninh, van d& méi truong, khia canh ~van hoa xd hdi, quan ly
du lich, chinh sach.... Trong do, bién ddi khi hau dugc xem Xet 1a yéu t6 tién quyet gay anh
hudng 601 v6i su dé ton thuong nganh du lich. Phong cach song, thu nhap, van dé stc khoe
va quyén loi ciia chung ta déu chiu tac dong boi bién ddi khi hau [2]. Bién ddi khi hau dang
gy tac dong toan dién dén moi khia canh cua cua cudce séng, trong d6 bao g@)m ca hoat dong
du lich [3], ddc biét 1a du lich ven bién. M6t s6 nghién cau khang dinh rang du lich bién la
loi thé cua céc ving ven bién, nhung lai chiu tac dong dang ké bai bién d6i khi hau (BDKH)
[4-6] vi yéu tb khi hau duoc coi 1a yéu t6 dau tién khi khéach du lich lra chon diém dén [7,
8]. BDKH gay ra nhiéu bién dbi vé nhiét d6 [9], lwong mua [10] va x6i 16, bdi tu bd bién [11,
12]. Su bién d6i vé nhiét 6 1am cho mot s6 diém du lich s& trg nén canh tranh hon, trong khi
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mot sé dia diém khac s& it hap dan hon [13, 14]. Bén canh d6, nghién ciru [15] chi ra ring su
thay d6i luong mua c6 anh hudng tiéu cuc dén sb lugng du khéch trong ca ngan han va dai
han. Clng véi tac dong cua su bién thién nhiét 6 va lwong mua, sy X6i 10, bdi tu b bién
cling c6 tac dong dang ké Ién ha ting du lich nhu 14 tinh tién nghi, tinh an toan va su hap dan
dbi vai khach du lich [16]. Do vay, can c¢6 cac phuong phap dé danh gia méi quan hé giira
BDBKH vai hoat dong du lich.

MGt s6 cdng trinh nghién ciru st dung phuong phap danh gia tong hop tir cac nhan chang
va tai liéu thu thap dugc qua nhiéu nim dé danh gia nhitng tac dong cia BDKH ddi véi du
lich ven bién [5], cu thé nhu phuong phap diéu tra xa hoi hoc [17]. Bén canh dé, phuong
phap str dung chudi tac dong (Impact Chains) dugc sir dung nhu mét ¢éng cu hiéu qua trong
viéc danh gia anh huong cua BDKH trong moi linh vyc [18], bao gom ca linh vuc du lich
ven bién. Chudi tac dong 1a céng cu tich hop ca yéu t dinh tinh va dinh luong dé xem xét
tac dong cia BPKH dén hoat dong du lich mot cach khach quan hon, hé théng hon. Tuy
nhién, cac phuong phéap nay gip kho khin trong viéc khéng gian hda méi quan hé phuc tap
gitra bién doi khi hau véi hoat dong du lich. Bé khac phuc dugc han ché nay, cong nghé vién
tham va GIS da duoc st dung hiéu qua trong mét vai nghién cieu. Nghién ctru cua (Sheker
Nail, 2022) da cho rang cong nghé¢ vién tham va GIS la cong cu hiéu qua trong viéc xay dung
ban db danh gia tac dong cua cac yéu td 1&n hoat dong du lich [19]. Bén canh do, danh gia du
lich bién Pa Ning bj tac dong do BPKH ciing duoc nghién ciru bang phuong phéap vién tham
va mé hinh AHP [20, 21].

Vién tham véi thong tin da thoi gian di tré thanh tu liéu hiéu qua trong viéc quan trac
bién dong tai nguyén - moi trudng ndi chung va tinh trang BPKH, bién dong co s vat chét
k¥ thuat nganh du lich néi riéng. Trong bai bao nay, anh Landsat dugc st dung dé nghién
clru x6i 16 - boi tu bo bién. Bén canh d6, mo6 hinh AHP d3 duoc st dung gitp dinh lugng hoda
moi quan hé trong viéc danh gia tac dong ctia mot sd yéu t6 BPKH dén hoat dong du lich tai
Sam Son.

TP Sam Son 1a mét trong nhitng dia diém du lich ven bién ndi tiéng caa Viét Nam. Do
dac trung vé vi tri dia 1y va diéu kién ty nhién ma TP Sam Son di try thanh trong diém du
lich tir thoi Phép [22]. Duong bo blen ctia Sam Son dai hon 15km, bai cat phang, min, hai
san ngon 13 yéu t6 co so dé - phat trién nganh du lich cua dia phuong. Cung voi diéu kién tu
nhién phu hop cho phat trién du lich, TP Sdm Son con c¢6 cac di tich lich sir nhur dén Poc
Cudc, hon Tréng Mai..., ciing 1a cac yéu t6 thu hut khach du lich. Tuy nhién, TP Sam Son
chua c6 nhing bién phap hiéu qua trong phat trién du lich bén vitng nham g pho véi nhitng
tac dong cia BbDKH [22].

BDKH anh huong dén hoat dong du lich bién & nhiéu khia canh, bao gém anh huong
dén tai nguyén du lich, quan 1y cach khai thac du lich; ha ting, co so vét chat ki thuat, dich
vu hd tro cho hoat dong du lich, cu thé nhu sd lugt khach du lich, co s du lich, loai hinh du
lich va s lwong cac di tich. Nguy co muc nude bién ding s& lam ngap lut tai nguyén du lich
nhu Dén T Hién Thanh, hon Tréng Mai, chia Lang Hoi, chiia Thanh Khé, Dén Ngu Ong,
lang nghé truyen thong vé dét ludi & phuong Quang Cu, Quang Tién [22]. Co s ha tang du
lich ctia Sam Son ciing bi tac dong bai bién ddi khi hau nhu b bién bi x6i mon nghiém trong
0 Quang Cu, Quang Tién.

Bai bao nay d4nh gia mirc d6 anh hudng cua hoat dong du lich do tac dong cua bién ddi
khi hau khu vuc TP Sdm Son. Vién thim dugc st dung dé xac dinh x6i 16 bo bién trong 3
giai doan, tir 1989-2001; 2001-2013 dén giai doan 2013-2022. Bén canh d6, hé s6 bién thién
duogc stir dung dé xac dinh do bién thién cua cac yéu t6 nhiét o va luong mua. bé khong gian
hoa cac yéu té bién ddi khi hau, bai béo sir dung GIS nham biéu dién sy phan bd ciia nhiét
d6 va luong mua theo cap xd/phudng. Cudi cung, moé hinh AHP duoc st dung dé tinh toan
trong s6 clia cac yéu t6 khi hau anh hudng dén hoat dong du lich cua TP Sam Son.
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2. Phuwong phap nghién ciru va dir li¢u

2.1. Gioi thiéu khu vuc nghién cuu

TP Sam Son nim & phia Pong cua tinh Thanh Ho4, cch khoang 13km vé phia T4y Béc
so v6i trung thm TP Thanh Hoa (Hinh 1). Bd bién cua TP Sam Son dai 15.3 km, thich hop
cho du lich bién, c6 cac bdi tim A, B, C va D. Bén canh d6, TP Sam Son con ¢6 dia danh ndi
tiéng 14 nui Trudng Lé véi cac du ttich lich sir nhu dén Poc Cude, hon Trong Mai da tre
thanh dia diém hap dan dbi voi khach du lich. Nho ¢6 loi thé vé tai nguyén du lich nhu diéu
kién tu nhién va di tich lich sir, vin hoa ma trong nhiéu nim qua nganh du lich Sim Son phat
trién vuot bac, gitp cho thanh phd ven bién trd thanh trung tam kinh t& dong lyc cia tinh
Thanh Héa [23].

H. Thi¢u Hoa

H. Béng Son '+

H._Triéy Son

H. Quang Xuong
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=
&
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1
2182000

I
2180000

2179000
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2178000

T T T T T T
186000 588000 590000 592000 594000 596000

Hinh 1. Vi tri khu vie TP Sam Son, tinh Thanh Hoa.

Bén canh nhiing thuan logi trong phat trién du lich, TP Sam Son cling chiu tac dong manh
mé do bién ddi khi hau. Nhimg biéu hién ciia bién ddi khi hau co tac dong rd nét nhat 1én
hoat dong du lich cia TP Sam Son, bao g@)m: bién ddi nhiét do, bién dbi luong mua va bién
dong dudng bo bién.

2.2. Dit liéu thu thap

, Bai bao str dung c?c dir ljéu bao gém: énh v¢€ tinh Landsat dugc su dung dé xac dinh
bién dépg duong bo bi@n va so liéu th6ng k§ ve nhiét d9, lugng mua trung binh nam tir nAm
1961 dén nam 2022 nham danh gia hé so bién thién nhiét d6 va lugng mua (Bang 2).
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Dir liéu vé tinh Landsat cac nam 1989, 2001, 2013 va 2022 dugc tai vé tur trang web cua
USGS (https://earthexplorer.usgs.gov/). Anh v¢ tinh c¢6 hé quy chiu UTM, mui 48N va sur
dung hé toa dd WGS 84. Bang 1 dudi day 1a thong tin cu thé ctia anh v€ tinh st dung trong
bai bao nay:

Biang 1. Anh Landsat (L8 - Landsat 8; L5 - Landsat 5 TM).

Bo cam Ngay chup Céc kénh phé Muc thiy triéu (m)
L8 17/10/2022 1,2,3,4,56,7,8 3,21
L8 27/12/2013 1,2,3,4,5,6,7 3,01
L5 29/09/2001 1,2,3,4,5,6,7 2,61
L5 23/11/1989 1,2,3,4,5,6,7 2,5

Bang 2. Bang s6 liéu bién thién cac yéu té nhiét do va luong mua TP Sam Son [24].

Khu vge nii Trwong Lé khu vire dong bing ven bién
Sam Son
. . D6 léch Gia tri trung
Cac yeu to khi hdu D¢ léch chuan  Gia trj trung binh A X
chuan binh
Sy bién d6i nhiét d6 khong
0,6965 23,5055 0,6965 23,9047
khi trung binh ndm
Sy thay d6i nhiét do tdi cao
1,07726 37,9584 1,07726 38,3984
TB nam
Sy thay doi nhiét do t6i
. 1,6456 8,7213 1,6456 8,9613
thap trung binh nam
Sy thay doi luong mua
459,3976 1685,3799 431,6914 1602,7455

trung binh ndm

2.3. Xac dinh cdac yéu 16 BPKH anh huwong dén hoat dong du lich TP Sam Son

Nganh du lich cia Sim Son dang tim cach g pho véi nhiing thach thirc cia BDKH
nhu sy gia tang nhiét do, myc nudc bién dang va hién tugng thoi tiét cuc doan. Viéc xac dinh
cu thé cac yéu t6 khi hau nao phu thude vao su phan hoa vé vi tri dia Iy va dac diém dia hinh
ctia khu vyc nghién ctru. TP Sam Son 13 mot thanh phd ven bién, dia hinh ¢ ca dong bang
va d6i nui thip. Do vay, hién tuong x6i 16 va bdi tu 1a yéu té BDKH tit yéu c6 tac dong dén
hoat dong du lich. Bén canh d6, cac yéu té vé nhiét do va lwong mua s& phan hoa theo ngudng
d6 cao dia hinh va ciing 1am anh huong dén hoat dong du lich cuia dia phuong.

Bang 3 sau ddy 13 bang cac yéu td6 BPKH co tac dong dén hoat dong du lich TP Sam
Son.

Bang 3. Tiéu chi danh gia anh huéng cia BDKH dén nganh du lich & TP Sam Son.

Nhoém Chi thj . Pon vi
) Chi thj chi tiét
chi thi chinh cua cac chi thi
Thién tai Tbc @6 x6i 16, boi tu duong boy m/nim
Bién ddi khi Sy bién ddi cua nhiét do khong khi TB nim °C
héu Nhiét do Sy thay ddi cua nhiét d6 t6i cao TB nam °C

Su thay d6i ctia nhiét do ti thip TB nam °C
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Mua Sy thay d6i ctia lwgng mua TB nim mm

2.4. Xdc dinh téc dg x6i 16, boi tu dwong bo

Mot trong cac chi thi cia BPKH 13 téc d6 x6i 10 va bdi tu. Hinh 2 thé hién quy trinh tong
quat trong viéc xac dinh mirc do x6i 16, bdi tu dudng bd tai khu vye TP Sam Son, tinh Thanh
Hoéa. Chi s6 NDWI duoc tinh toan tir dit liéu anh Landsat cac thoi diém 1989, 2001, 2013 va
2022. Trén anh chi s6 NDWI thé hién rd su tach biét giita nudc voi cac ddi tuong khac, do
1a ranh gigi duong bo cac thoi diém. Cac duong bo da thoi diém duoc st dung 1am dau vao
cho hé thong phan tich duong bo - Digital Shoreline Analysis System (DSAS) nham tinh toan
s liéu thong ké thay ddi duong bo, cu thé 1a ty 1¢ thay d6i dudng bo bién tai Sim Son duoc
phan tich bang phuong phép ty 18 hdi quy tuyén tinh (LRR _ Linear Regression Rate).

Landsat 1989,
2001,2013 va 2022

‘ Chi s NDWI }

A 4

[ Du,(‘),ng co sO } DSAS Tool

Khoang chia

duong bo

Phan cap x6i 10, bdi tu tac dong
dén hoat dong du lich

Hinh 2. Quy trinh xé4c dinh bién dong duong bd anh huéng dén hoat dong du lich.

2.5. Xdc dinh hé so bien thién va chuan hoa cac chi thi vé bién doi khi hau

Dé xac dinh su thay d6i cac yéu td vé nhiét 46 va lugng mua qua cac nam, bai bao sir
dung hé so bién thién. H¢ so bién thién dugc xac dinh theo ti 1€ cua d6 1€ch chuan (standard
deviation) so véi gia tri trung binh (mean). H¢ so bién thién dugc cu thé hoa theo cong thirc
(1) sau day:

_o
cV = (1)
Trong d6 o 1 do 1éch chun; p 13 gia tri trung binh.

6= o = \/%2{-21(&- — ) 2)

Trong d6 N tong sb6 nam khao sat; X; 12 gié tri cua thoi diém tha i


https://vietnambiz.vn/do-lech-chuan-standard-deviation-la-gi-cong-thuc-tinh-do-lech-chuan-2019110216112891.htm
https://vietnambiz.vn/gia-tri-trung-binh-mean-la-gi-trung-binh-so-hoc-va-trung-binh-hinh-hoc-20191107101447556.htm
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Bén canh d6, dit liéu can duoc chudn hoa voi cac yéu t6 trén timg xd/phuong.Gia tri thyuc
cua céac yéu to duoc chuan hoa cho tat ca cac xa/phuong theo cong thirc (3):

X, (t)—MinbX,
" MaxX; —MinX;

©)

Trong d6 Xijla gi tri chuan héa cta yéu td j tai x&/phudng i; Xij (t) 12 gid tri thuc cua yéu
t0 ij; Min Xjj Ia gia tri thuc nho nhat cua yéu to ij(t) trong tat ca cac xa/phuong; Max Xjj la
gia tri thyc 16n nhat cua yéu to ij(t) trong tat ca cac xa/phuong.

2.6. Xdc dinh trong sé cdc yéu to BDKH

Viéc tinh trong sb cac yéu t6 BDKH tac dong dén hoat dong du lich 1a vi¢c xac dinh mirc
d6 anh huong it hay nhiéu cua cac yéu tb BDKH dénhoat dong du lich. Cac hoat dong du lich
trong nghién ctru ndy dugc gidi han voi 4 yéu td: luong khach du lich, co sé du lich, loai hinh
du lich va s luong cac di tich. Bai bao sir dung mo hinh phan cép thi bac - AHP (Analytic
Hierarchy Process) nhu Hinh 3. M6 hinh ¢6 2 cép do: cap 1 ¢6 muc tiéu 1a trong s cac yéu
t6 BDKH trong viéc anh hudng ddi v6i hoat dong du lich, cap 2 1a cac tiéu chi vé du lich, va
cap 3 1a cac phuong an vé& murc d6 wu tién cua yéu t6 khi hau anh huéng dén du lich

Trong sb cac yéu t6 BDKH tac dong dén

phat trién du lich

Loai hinh du Sé luong cac
di tich

Luong khach du
lich

Co s0 du lich

Bién dbi nhiét Bién d6i nhiét Bién dbi

do tdi thap TB

Bién dbi nhiét

d6 TB nam

Tée do x0i 16 )
do toi B
duong b 0 to1 cao luong mua

nam nam TB nam

Hinh 3. M6 hinh phén cap yéu t6 bién d6i khi hau anh huong dén hoat dong du lich TP Sam Son.

Mo hinh AHP trong viéc xac dinh trong sb cac chi thi bién dbi khi hau duoc thuc hién
theo 3 giai doan: Giai doan 1. Xay dung ma tran so sanh cap. Dya vao danh gia mirc 46 anh
huong hirng chiu theo BDKH, céc tiéu chi du lich dugc danh gia do quan trong theo ma tran
so sanh cip; Giai doan 2. Tinh toan trong sd cia ting tiéu chi. Trong s cac yéu t6 BDKH
theo tiéu chi du lich duoc tinh cu thé cho tung ti€u chi; Giai doan 3. Tinh trong sb cac yéu td
BDKH theo cong thirc: Trong s6 = Trong sd cac phuong an theo tiéu chi x Trong sd clia cac
tiéu chi.

3. Két qua va thio luin

3.1. Pdnh gid bién doi khi hdu
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Tir két qua tinh todn tc d6 bién dong dudong bo theo ti 16 hdi quy tuyén tinh (LRR) bang
hé théng DSAS cho thiy bd bién Sam Son di trai qua ca qua trinh x6i 1& va qué trinh bdi tu
(Hinh 4). Téc d6 x6i 16 & 521 vi tri khao sat 1a tir -0,77 m/ndm dén -43,05 m/nim, noi x6i 10
manh nhét dai x4p xi 6 km & khu khuc phuong Quang Cu, tinh tir khu vuc cira song Ma dén
doan dau bai tim C [25]. Trong khi do, tdc do bdi tu doc theo bd bién dao dong tir 0,21
m/nam dén 10,57 m/ndm. Ngodi ra, toc do bién dong dudng bo theo ty 1¢ hdi quy tuyén tinh
(LRR) cho thiy cac khu vyc dudng bd bién 6n dinh va it thay doi tap trung & cac khu vuc
Trung Son, Quang Vinh, Bic Son, Quang Hung va Quang Dai (Hinh 4). Tuy nhién, cho du
khu vue Quang Hung va Quang Pai bo bién 6n dinh nhung van c6 hién tuong bdi tu - x6i 16
theo mua [26].
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Hinh 4. Téc d6 x6i 16, boi tu theo ti 16 hdi quy tuyén tinh (LRR).

Can ctr vao toc d6 x6i 16 va bdi tu bd bién ¢ két hop voi tham van y kién chuyén gia,
murc do x61 16 bo bién anh hudng t6i du lich Sim Son phan chia thanh 3 cdp va dugc chuan
hoa theo diém sd: khong anh huong, anh hudng trung binh va anh hudng cao. (Béang 4).

Bing 4. Mirc d6 anh huong toi du lich thanh ph Sam Son [24].

Téc db x6i 16, Mikc dd anh hudng .
STT Tén xa/phwong s Piém so
boi tu (m/nim) t6i du lich
1 Phuong Quang Cu -2,58 —-43,05 Anh huéng cao 7
2 Phuong Quang Tién -0,07 —-2,57 Anh huong trung binh 3
3 Phuong Quang Chau -0,07 —-2,57 Anh huéng trung binh 3
4 Phuong Quang Tho -0,07 - -2,57 Anh huong trung binh 3
5 Phuong Quang Vinh 0,21 -10,57 Khong anh huong 0
6 Xa Quang Minh 0,21 -10,57 Khong anh huong 0
7 Xa Quang Hung 0,21 -10,57 Khong anh huong 0
8 Xa Quang bai 0,21 -10,57 Khong anh huong 0
9 Phuong Truong Son -0,07 - -2,57 Anh huong trung binh 3
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0
0

10
11

0,21 -10,57
0,21 -10,57

Phuong Bic Son Khoéng anh hudng

Phuong Trung Son Khoéng anh hudng

Bén canh d6, dit liéu bién d6i vé nhiét do va lugng mua ciia khu vuc nghién ctru duge
tinh theo chi s6 bién thién va duoc phan cdp theo tiéu ving khi hau, bao gdbm: Khu vuc nui
Trudng Lé (dia phan thudc nai Trudong Lé, tinh tir noi bét dau thay ddi do cao cua nui) véi
dién tich khoang 170 ha va khu vuc con lai cta thanh phd. Hinh sau dy 1a sy phan bd khong
gian cua cac chi thi bién d6i nhiét 46 va bién d6i lugng mua tai trén dia ban thanh phd Sam
Son (Error! Reference source not found.). Trong d6, khu vuc nti Trudng Lé co su bién
thién vé nhiét do va lugng mua cao hon khu vyc con lai cia TP Sam Son.
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Hinh 5. Phan bé hé s6 bién thién nhiét d6 va lwong mua & Sam Son.
3.2. Két qud xdc dinh mirc dg anh hirong ciia BDKH dén phdt trién du lich TP Sam Son

Mrc do "du lich bi tén’thuong do tac dong cua BDKH dqu biéu thi bé‘mg trong $6. Bang
5 sau day biéu thi trong so cua cac chi thi BDKH dugc tinh bang m6 hinh AHP.

Bang 5. Bang trong s6 cac yéu t6 BDKH.

Cac yeu to bieén doi khi hau Trong so

Téc do x0i 16 duong bd 0,254
Su bién ddi nhiét do khong khi trung binh niam 0,096
Su bién ddi nhiét do tdi thip trung binh nam 0,168
Su bién ddi nhiét d6 tdi cao trung binh nim 0,225

Su thay doi luong mua trung binh nam 0,255
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Trong sb céc chi thi BDKH tac dong dén hoat dong du lich dugc khong gian hoa trén
tung xa/ phuong nhu Bang 6 va Hinh 6.

Bang 6. Két qua tinh chi sé cac chi thi BDKH tac dong dén hoat dong du lich TP Sdm Son.

) Swbiénddi  Suthay Su thay Su thay Chi s6 mikc
Toc d x6i R R .
nhiét d¢ doi nhiét doi nhiét doilwgng  dd anh hwong
Xa/phuong 16' dwong . ; c e
bor khong khi dj toi cao  d9 toi thap mua TB cffa BPKH
TB nim TB nim TB nim nim dén du lich
Trong s6 0,255 0,096 0,17 0,23 0,26
Phuong Bic Son 0 0 0 0 0 0
KVndl 0 0,10 1 1 1 0,66
Phuong Truong Son Truong Lé
KV con lai 0,428 0 0 0 0 0,11
Phuong Trung Son 0 0 0 0 0 0
Phuong Quang Tién 0,428 0 0 0 0 0,11
Phuong Quang Cu 1 0 0 0 0 0,25
Phuong Quang Tho 0,428 0 0 0 0 0,11
Phuong Quang Chau 0,428 0 0 0 0 0,11
Xa Quang Minh 0 0 0 0 0 0
Phuong Quéang Vinh 0 0 0 0 0 0
Xa Quang Hung 0 0 0 0 0 0
X4a Quang Pai 0 0 0 0 0 0
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Hinh 6. Ban db chi s6 mirc d6 anh huéng cua bién ddi khi hau dén phat trién du lich TP Sam Son.

Hinh 6 va BBang 6 chi ra rang hoat dong du lich ciia Sdm Son chiu anh huéng boi BDKH
vé6i cac chi s khac nhau ¢ cac xa/phudng. Dya vao tong quan mot so tai liéu [27, 28] va két
hop voi diéu kién thuc té cua khu vuc nghién ctru, chi s6 mirc d6 tac dong cua BDKH débi
v6i du lich dugc phan thanh 3 cép, cu thé: 1) Muc d6 nganh du lich bi anh huéng thap boi
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BDKH, chi sé c6 gia tri tr 0,0-0,24; 2) Nganh du lich chiu anh huong ¢ mirc trung binh do
BDKH thi chi s6 trong khoang 0,25-0,70; 3) Hoat dong nganh du lich bi tac dongdo BDKH
O mirc cao, chi so ¢o gia tri trong khoang 0,71-1,0 (Bang 7.

Bang 7. Mtic do anh huong cua cacchi thi BDKH dén nganh du lich TP Sim Son, tinh Thanh Héa.

Chiso muc tdc dng ;oo 45 noanh du lich bi

Xa/phuong cia BPKH defn hoat anh huéng héi BDKH
dong du lich
Phuong Bac Son 0.00 Thap
KV nti Truong Lé
0.66 Trung binh
Phuong Truong Son

KV con lai 0.11 Thip
Phuong Trung Son 0.00 Thip
Phuong Quang Tién 0.11 Thip

Phuong Quang Cu 0.25 Trung binh
Phudng Quang Tho 0.11 Thip
Phuong Quang Chau 0.11 Thip
X4 Quang Minh 0.00 Thip
Phudng Quang Vinh 0.00 Thip
Xa Quang Hung 0.00 Thip
X4 Quang Dai 0.00 Thip

Béang 7 chira réng TP Sam Son c6 chi s6 muc d0 tac dong cuia BbKH dén hoat dong du
lich TP Sam Son nam trong khoang tir 0-0.66, twong tmg voi mac do anh hudng tir thap dén
trung binh. Cu thé, bién ddi khi hau anh hudng truc tiép dén tai nguyén du lich 20%; dén co
sO ha tang du lich 30%; dén ha tang k¥ thuat du lich 15% va anh huéng dén cac khia canh
con lai khac cta hoat dong du lich 1a 35% [22].

Mtrc d6 anh huéng cia BPKH dén hoat dong du lich ¢ mirc thap la chu yéu voi chi s6
co gia tri tir 0-0,25, phan b6 & 9/11 x&/ phuong. Khu vue nay c6 mot s6 xa nam trong. dat hen
va mot sd xd ndm sat bién nhung bo bién kha 6n dinh, dia hinh khong c6 su thay doi vé do
cao nén it co6 su thay ddi vé nhiét do trung binh nam, nhiét do tbi cao, nhiét tdi thiéu va luong
mua trung binh trong mft nam.

Nganh du lich chiu tdc dong do BDKH ¢ murc trung binh, chi s6 ¢ gia tri tir 0,26-0,66.
Khu vuc ndy phan bd tai khu vuc ni Truong Lé va dia phan phudng Quang Cu. Phuong
Quang Cu cach trung tam TP Sém Son 4km vé phia Béc thugc hitu ngan séng M4, noi cua
song db ra bién. Do tac dong tong hop ctia nhiéu yéu t6, bao gébm: van dong kién tao hién
dai, su anh hudng cua thuy tridu, song bién va hé thdng hd dap chira nuée & thuong ngudn
lam cho long Song Ma bi x6i 16 manh.

Bén canh d6, khu vuc nti Truong Lé lai chiu tac dong bdi su thay luwgng mua va bién
ddi nhiét do trung binh nam. Khu vyc nai Truong L¢, hay con goi 1a Day nui Truong L¢, co
dién tich khoang 1,7 km? va c6 d06 cao trung binh xép xi 50 m. Pinh cao nhét cia diy ndi dat
76m, chay theo hudng Tay Bac-Dong Nam, ndm gan bo bién. Ciu tao ciia nii Truong Lé
chu yéu 1a da hoa cuong. Trong mua he, khu virc ndy nhan gié Pong nam truc tiép tir bién,
diéu nay lam tang cudng surc gid va luong mua, dac biét 1a vao mua mua bao. Ngugc lai, vao
mua dong, suon dong nam cuia nui bi khuét gi6 Pong bic, dan dén nhiét dd cao hon va it mua
phun hon. Diéu nay tao ra sy BDKH dac bi¢t trong khu vuc, lam cho mua hé va mua dong
c6 diéu kién thoi tiét khac nhau.

4. Két ludn
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Hoat dong du lich ciia TP Sdm Son ¢6 mirc do anh huong tir thip dén trung binh do
BBKH. Trong bdi canh Viét Nam 1a mt trong nhitng nude chiu tac dong manh mé ro BDKH
va myc nudc bién dang, viéc nghién ctru hoat dong du lich bién trude tic dong BDKH cia
TP Sam Son 1a quan trong va can thlet

Két qua bai bao nay chi ra vién tham va mé hinh AHP la phuong phap hiru hi¢u trong
viéc xac dinh mdt yeu t6 BDKH (x6i 16, bdi tu) va trong s6 anh huong cia BPKH dén hoat
d6ng du lich tai TP Sam Son, tir d6 gbp phan tro gitp cac nha hoach dinh chinh sach dua ra
bién phap phat trién du lich bién bén vitng tai khu vue nghién ctru néi riéng va du lich bién
Viét Nam no6i chung.

Bén canh két qua dat duoc, bai bao van con han ché vé viéc thiéu s liéu chi thi vé murc
dd ngap ung do mua bao. Do vay, Viéc thu thap dﬁy du sd lidu vé cac chi thi BDKH & cép do
nghién ctru 1a Thanh phé trong danh gia ton thuong tong hop cua du lich 1a dinh huéng can
dugc xem xét nham quy hoach phat trién du lich bén viing & TP Sam Son.

Déng gop cia tac gia: Xy dung y tuong nghién ctru: L.K.D., P.T.L.; Thu thap, xtr ly 5O
liéu: P.T.L., L.K.D.; Phén tich két qua: P.T.L., L.K.D.; Viét ban thao bai bao: P.T.L., L.K.D;
Chinh stra bai bao: P.T.L., L.K.D.

Loi cam doan: Tap thé tac gia cam doan bai bao nay 1a cong trinh nghién ctru cia tap thé
tac gia, chua dugc cong bd ¢ dau, khong dugc sao chép tir nhitng nghién ciu trude day;
khong c6 su tranh chap 1gi ich trong nhom tac gia.
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Abstract: Vietnam's tourism is an economic sector directly or indirectly impacted to climate
change because tourism activities are developed based on natural and social resources.
Changes in temperature, rainfall, and coastal dynamics alter the choice of tourist
destinations, causing damage to tourism infrastructure and affecting the existence or
disappearance of certain types of tourism. The study investigating the effects of climate
change on tourism at Sam Son beach provides essential insights for formulating adaptive
strategies specific to Sam Son and, more broadly, for coastal tourism in Vietnam,
considering the escalating influence of climate change. This paper utilizes satellite imagery
to assess erosion and deposition of shoreline in Sam Son. Climate change indicators, such
as shoreline erosion rates, temperature variations, and rainfall changes, are spatially
analyzed at the commune and ward levels. Additionally, the paper employs the Analytic
Hierarchy Process (AHP) model to determine the influence weights of climate change on
tourism activities in the research area. The results indicate that climate change moderately
influences tourism activities in Sam Son, with the factors most affecting being the average
annual rainfall change (0.255), shoreline erosion (0.254), and the least affected being the
average annual air temperature (0.09). The moderate impact level applies to Truong Son
Ward and Quang Cu Ward, while the remaining communes/wards experience low impact
from climate change on tourism activities.

Keywords: Climate change; Tourism; Remote sensing; AHP model; Sam Son.
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Tém tit: Theo ddi, giam sat bién ddi dia hinh day bién ven bd ving cira séng 1a budc quan
trong gitip phan tich, danh gia quy luat bién d6i hinh thai ving cira song. Khao sat dia hinh
day bién bang phuong phap truyen thong st dung ky thuét do sau héi a am thuong c6 chi phi
cao va ton thoi gian. Anh vién tham da phd voi loi thé vé chi phi va tam bao phu rong da
duoc st dung kha pho bién trong thoi gian gan day dé ude tinh do sau & ving ven bo do
ngudn dit liéu anh vién tham ngay cang phong phii va c6 d6 phan giai tt. Trong nghién ciru
nay, tac gia st dung anh vé tinh da pho Sentinel-2 va dit liéu khao sat dia hinh day bién
thang 6/2019 dé xay dung phuong trinh tuong quan udc tinh d6 sau cho khu vuc ctra Tién
Chau, tinh Phu Yén. Phuong trinh tuong quan c6 d chinh xac kha t6t (hé sb twong quan R?
=0,7) da dugc sir dung dé giai doan dia hinh day bién ven bo cira Tién Chau trong giai doan
tir 2016 dén 2022. Cac két qua phan tich dién bién cua doi cat va con ngdm & khu vuc cira
Tién Chau trong thoi ky gi6 mua Dong Bic va gié mua Tay Nam, tir 2016 dén 2022 sé la
co s& phuc vu dé xudt cac giai phap chinh tri ctra Tién Chau trong tuong lai.

Tir khéa: Ctra Tién Chau; Pay bién ven bd; Dién bién hinh thai; Anh vé tinh da pho;
Sentinel-2.

1. Mé dau

Kha nang theo ddi va xac dinh d¢ séu day bién ving ven bo mot cach dang tin cdy theo
thoi gian 1 rat quan trong dbi v6i nhiéu Ung dung bao gdm quan 1y va phat trién vung ven
bién, giam sat va giam thiéu rii ro ven bién, ‘nghién ctru khoa hoc ven bién, cting nhiéu tng
dung khac [1, 2]. Cac phép do do sau tai chd truyén théng bang hdi am va do khoang cach
anh sang (LiDAR) rat ton thoi gian va CO chi phi cao [3].

Gan day, cac cong cu vién tham gan da duoc sir dung kha phd bién dé thu thap cac loai
dir liéu khac nhau cho phép giam sat cac khu vuc ven bién [4, 5]. Nhitng cong cu nay khac
nhau vé tan s6 thoi gian va pham vi khong gian. 'May quay video dat trén bo hodc gan trén
méy bay khong nguoi lai thuong xuyén cung cap hinh anh c6 d phéan giai cao tuy nhién
pham vi phu séng han ché vé mit khong gian [6-8]. Mat khac, cac v€ tinh nhu chum v¢ tinh
Sentinel-2 cua Co quan Vil tru Chau Au (ESA) cung cap hinh anh c6 do phén giai trung
bmh(lO m) v6i pham vi phit séng toan cau voi do phan giai thoi gian tuong dbi cao (5 ngay
mot lan v6i Sentinel-2) [9, 10]. Nhitng san pham vé tinh vién tham nay da duoc chirng minh
la nguon tai nguyén quy gia trong nhiéu nghién ctru va timg dung khoa hoc ven bién. Vi du,
c6 rat nhiéu nghién ciru vé viée str dung dir liéu mau dai dwong dé dinh luong cac thong sd
chat lugng nude [11-13]. Cac phuong phap sir dung hinh anh vé tinh dé wéc tinh d6 sau cta
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nudc c¢6 thé duoc chia thanh hai loai dya trén hién tuong muc tiéu duoc nghién ctru. Cu thé
1a anh hudng cua phép do d6 sau dén sy truyén va phan tan séong bé mat (dong hoc song),
cling nhu mdi quan hé gitra d6 sau ciia nudc v6i su xuyén thau va phan xa anh sang trong
nude (mau nudc). Cac phuong phap dua trén su truyén birc xa cua anh sang trong nudc dudi
dang ham cua d6 sau va budc song (tire la cac phuong phap dya trén mau sdc) co thé dugc
su dung de udc tinh do sau ¢ ving nudc nong vé mat quang hoc [14-19]. Cac phuong phap
nhu vay rat nhay cam vdi cac dic tinh quang hoc ctia nudc bién va thudng duoc gidi han &
vung nudc trong va khong duc [20]. Cac phuong phap khéac dua trén dong hoc song trich
xuét cac dic diém song tir anh v¢ tinh nhu do 1€ch pha song va $6 song dé udce tinh do sau
bang cach str dung hé thirc phan tan tuyén tinh [21]. Ca hai phuong phap déu mang lai nhimg
loi ich khac nhau. Cac phwong phép dua trén su truyén birc xa cia anh sang trong nudc s&
chinh x4c hon & ving nudc noéng (d6 sau 1én tdi 15 m) va c¢6 thé phat hién cac dic diém do
d6 sau ¢ quy mod nho hon, véi sai sb tuyét ddi 1a 10-20% gia trj muc tiéu, va RMSE trung
binh 1a 1,5 m [22-24]. Mit khac, cac phuong phap tiép can dya trén dong hoc song duge
diéu chinh trudc dya trén kha ning quan sat duoc cac mau song trong hinh anh dau vao, tuy
nhién, pham vi do sau cé thé phat hién ctia ching 16n hon dang ké so véi pham vi thong
thudng ciia cdc phuong phéap dya trén mau sic [17] nhung cé d chinh xac kém hon khi ap
dung. Trén toan cau (RMSE trong khoang 6-9 m [17]). Nhiém vu xay dung ham udc lugng
d6 sau ap dung cho dit liéu vé tinh 1a khong hé don gian va vin 13 mot chii dé nghién ciru
dang duoc tién hanh do tiém néng to 16n ma n6 mang lai trong viéc gidm sat hinh thai dong
luc hoc ven bién & quy mé 16n véi chi phi thap.

Tai Viét Nam, nhiing nghién ctru vé Gmg dung vién tham trong giai doan dia hinh day
bién con kha méi me, gan day c6 nghién ctru [25] tmg dung anh vé tinh Sentinel 2 trong giai
doan dia hinh d4y bién ctia Nhat L&, Quang Binh. Két qua nghién ciru da xay dung thanh
cong md hinh twong quan giira dit liéu d6 sau do thuc té va chi s6 d6 sduy = 63,102x — 53,898
¢6 hé sb twong quan RMSE = 0,75 cho ctra Nhat Lé.

Trong nhiing nim gan day, hién tugng bdi 1ap tai ctra Tién Chau, tinh Phu Yén da va
dang gay anh hudng 16n ti phat trién kinh té xa hoi trong khu vyre. Nham phén tich, xac dinh
duoc quy luat, dién bién doi cat va con ngam dé tir d6 dwa ra duoc cac giai phap chinh trj &
ctra Tién Chau trong tuong lai cho cac nha quan ly, tac gia dé lwa chon déy 1a khu vire nghién
ctru. Trong nghién ciru ndy tac gia dwa trén su truyén birc xa cia anh sang trong nudc dé udc
tinh d6 sau cho khu vuc cua Tién Chau tinh Phi Yén do dac trung khu vuc nay 1a vung nuéc
nong, c6 do duc nho.

2. Phuong phap nghién ciru va sb li¢u thu thap

2.1. Pham vi va khong gian nghién cuu

Vung nghién ctru 14 ctra Tién Chau, ctra ciia song Ky Lo d6 ra bién tai x3 An Ninh Pong,
huyén Tuy An, tinh Pht Yén, c6 toa d¢ dia ly: 13,36°N; 109,26°E. Phia Bic tiép giap vinh
Xuan bai, phia Nam tiép giap xa An Ninh Dong, phia Tay la song Ky L va Qudc 16 1A,
phia bong tlep giap voi Bién Dong va nti Ong Ngon. Trudc cira c6 doi cat chan ngang chay
dai tir Bac xudng Nam dén sat chan nai Ong Ngon. Phia ngoai doi cat co con ngam Ba Dat,
1a noi ¢6 dia hinh day bién nong, hang nim thuong xuat hién dai cat trdi trén mat nudc tir
duoi doi cat kéo dai ra Bién. Cang c4 Tién Chau va khu neo dau tau thuyén lach Van Cti ndm
trong cira Tién Chau, hang ngay ¢ hang tram tau thuyén cong suét Ién dén 800 CV qua lai
khu vuc ctra bién nay. Vi thé, khu vuc cira Tién Chau va vinh Xuan Dai 13 ngudn loi 16n cho
huyén Tuy An va thi xa Song Cau nhd vao cac hoat dong danh bat, nudi trong thily hai san
va du lich. Nhitng nam tré¢ lai day, ctra Tién Chau x4y ra hién tuong bdi 1ap, chiéu rong cira
bi thu hep mot cach dang ké, co thoi diém cira song thu hep chi con rong khoang 20-30 m,
v6i d6 sau nude 1,5-2,5 m, giy anh hudng 16n toi cac hoat dong danh bét ca, ra vao tau
thuyén va tranh bio.
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2.2. Dit liéu swr dung trong nghién curu

2.2.1. S6 liéu d6 sau day bién thyuc do

K& thira 4 liéu cua dé tai doc 1ap cip qudc gia “Nghién cizu cdc gidi phdap chinh tri chéng
sa bai luong tau cho cdc cang cd va khu neo ddu tau thuyén tinh Phu Yén va viing ldn cdn,
dp dung cho ciza Tién Chau” nghién ctru da tién hanh thu thap cac s6 liéu thuc do vao thang
6/2019 theo nhu hinh 1 dé phuc vu xay dung phuong trinh twong quan phan b6 d6 sau cua
khu vuc. Nghién ciru chi lya chon cac diém khao sat ngoai cira bién, cac diém trong trong
song hoac vung cura song s€ khong duoc Iya chon do ¢ do6 ¢6 do duc cao lam anh huong téi
két qua mo phong tinh toan.

1067 1430°C 1007150 109°15WE 1007160 O IEWE {
. > 2

203%0°N

Lk}

108" 14°30°E 09" 18U'E 109"15'0°8 108" 160 09" 16208

Hinh 1. Khu vyc nghién ctru va cac diém khao sat dia hinh day bién thang 6/2019.

2.2.2. S6 liéu anh vé tinh

Dé phuc vu danh gia bién dong dja hinh day cho khu vuc cira Tién Chau giai doan 2016-
2021 véi mdi nam, trong mdi mua gié Tay Nam (thang 4 dén thang 8), Pong Bic (thang 9
dén thang 3) nhom tién hanh lya chon va thu thap 1 canh anh v&i do che pha may 1a thap
nhét. Két qua thu thap cho cic canh anh Sentinel 2 dugc théng ké chi tiét ¢ bang 1. Lido lya
chon anh Sentinel 2 dé nghién cu'u do hién nay day la nguén anh mién phi c6 do phan giai
khong gian (10 m) va thoi gian tot nhét (5 ngay) trong cac ngudn anh quang hoc.

Bang 1. Tong hop anh thu thap dé danh gia dia hinh day khu vyc Cira Tién Chau.

TT Thoigian chup Loaidnh D¢ phangidi TT Thoigian chup Loai anh D¢ phan gidi

1 13/04/2016 Sentinel 2 10m 8 17/07/2019 Sentinel 2 10m
2 31/08/2016 Sentinel 2 10m 9 13/03/2020 Sentinel 2 10m
3 09/03/2017 Sentinel 2 10m 10 24/09/2020 Sentinel 2 10m
4 10/10/2017 Sentinel 2 10m 11 11/02/2021 Sentinel 2 10m
5 04/03/2018 Sentinel 2 10m 12 26/06/2021 Sentinel 2 10m
6 25/09/2018 Sentinel 2 10m 13 12/01/2022 Sentinel 2 10m
7 04/03/2019 Sentinel 2 10m
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2.3. Phuong phap nghién ciru

Hinh 3 trinh bay quy trinh giai doan dia hinh day bién ven bo bang anh vé tinh duya trén
anh Sentinel 2. Bai bao tap trung tién hanh xay dung phuong trinh trong quan mé phong lai
dién bién dja hinh ddy bién dua trén dit liéu do thyc dia va anh vé tinh vao ngay 2/6/2019,
sau d6 s& tién hanh 4p dung md hinh toan dé cho cac thoi diém con lai.

Anh Sentinel? Dir ligdu khao sat d& sau
thwe do
Tach ranh gioi dat
nuwéc

Higu chinh anh sang
phan chiéu

'

Tinh toan chi sé dé sau

l

Xay dung phuong trinh
tuong quan

I

Giai doan dja hinh day
bién

v

Xac dinh pham vi va
thé tich bdi x6i

Hinh 2. Quy trinh giai doan dia hinh day bién ven bd bang anh vé tinh.

a) Tach dat va nuéc
Pé tach duoc dat véi nudce, sir dung chi s6 NDWI (Normal Difference Water Index) voi

cong thuec:

(Green—NIR)

NDVI =
(Green + NIR)

1)

b) Hiéu chinh tac dong cua anh sang phan chiéu (Sun-glint Correction)

Nghién ctru ap dung phuong phép hiéu chinh [26] mo ta mdi quan hé tuyén tinh giita
NIR véi cac kénh kha kién dua trén phuong trinh hoi quy cta cac pixels anh.

R’i = Ri—bi (RNIR - MinNIR) (2
¢) Tinh toan chi sb vé do sau (Empirical Bathymetry)

Nghién ctru s€ ing dung cong thirc duoc xay dung boi Stumpf (2003) [27] dua trén
nguyén ly m01 kénh pho s& c6 muc hap thy ddi v6i nude khac nhau. Ti sé nay thay doi khi
dd sau thuc té thay doi. ’

Cong thirc udc tinh d6 sau thyc té theo Stumpf:

In(nRy, (%))
' In(nRW (kj))

d) Xay dung phuong trinh twong quan gitra chi s6 d6 sau va dit liéu do dac

Z=m —m, 3)

Sau khi tinh toan dugc chi sO vé do sau tién hanh xay dung phuong trinh tuong quan
giita gia tri chi s6 d6 sdu va do sau thuc do dé wdc tinh gia trj dia hinh day bién. Ung dung
phuong trinh ndy dé tinh toan dia hinh day bién cho vuc ctra Tién Chau cac thoi diém khac
nhau.
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e) Xac dinh pham vi va thé tich bdi X0i

Xac dinh pham vi va thé tich bdi x6i giita 2 giai doan bang cach chdong chap 2 binh dd
dia hinh day bién giai doan tir anh vé tinh ciia giai doan sau Ién giai doan truéc. O day can
thiét phai dam bao 2 binh do anh (raster) phai ciing 1 pham vi va d¢ phan giai dé tinh toan
chinh x4ac té1 tung pixel cua anh.

3. Két qua va thio luin

3.1. Két qua giai dodn dia hinh ddy bién ven bo va tinh todn thé tich boi/ x6i

Mot vai két qua tién xtr 1y, hiéu chinh anh sang phan chiéu cho cac anh duoc thu thap
duogc thong ké tai Bang 2. Dua vao chi sb do sau cho canh anh ngay 02/06/2019 véi s liéu
d6 sau thuc do vao thang 6 naim 2019 ta thu dugc phuong trinh trong quan kha tot véi gia tri
R?=0,7. Phuong trinh ndy s& dugc tmg dung tinh toan cho cic canh anh con lai.

Bang 2. Két qua hiéu chinh anh sdng phan chiéu, tinh toan chi sb d6 sau.

Canh anh Anh gbc Sau hiéu chinh Chi s6 do sau

09/03/2017

04/03/2019

24/09/2020

e 0 672999
0,985

0,98
0,975
0,97

0,965
-18 -16 -14 -12 -10 -8 -6 -4 -2 0

Hinh 4. Phuong trinh twong quan giita d6 sau thuc do va chi s6 d6 sau cho khu vyc cira Tién Chau.
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St dung phuong trinh twong quan thu dugc y = 652,76x — 650,43 ta giai doan duoc dia
hinh day bién ven bod cho cac canh dnh con lai, mot vai két qua tong hop dugc the hién &

Hinh 5.

B9 sau {m)
0

PG sau (m)

0
%3
n

Chu Giai
—— Bueng binh &

e Ranl gidi 3

e

112,836 Jron

seswen | Hinh 5. Két qua giai doan dia hinh day bién:
%r“ (a) 9/3/2017; (b) 4/3/2019; (c) 24/9/2020.

Chu Giai
—— Butng binn 6

"
. 112838

3.2. Pdnh gid bién dong dia hinh déy bién ven bo theo mia
Tién hanh chdng chap va tinh toan bdi x6i cho tirng giai doan ta ¢ két qua tai Hinh 6.

g o
uﬂ%‘k}_—r (b) X1 mdn {m)

)
2
B
o
1

z
3

Bty (m)

Hinh 6. Minh hoa két qua dénh gi4 bién dong
dia hinh d4y bién cho cac thoi ki: (a) Nam 2018,
thoi ky gié mua Pong Bic; (b) Nam 2019, thoi
i ky gi6 mua Tay Nam; (c) Nam 2020, thoi ky
gi6 mua Pong Bic.

Can ctr vao dic diém hinh théi, yéu t6 tac dong va dién bién cuia cac con ngam trong thoi
ky nhi€u nam, nghién ctru chia khu vuc nghién ctru thanh 04 vung (hinh 7).
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Hinh 7. Phan ving bién dong cira Tién Chau.

Trong do:

Ving A: Nam ¢ trén cung phia Bac. Ving nay dic trung cho ving ven bién trong vinh
Xuan Dai, ¢ phia Bic ctra Tién Chau. Bién dong ving nay hoan toan chi chiu anh huong boi
yéu t6 dong luc bién ma khong bi anh huéng boi yéu td dong luc song, dong thoi ciing co
ban khong chiu anh huong boi mom nui Ong Ngon (phia DPéng Nam cira Tién Chau).

Ving B: Tlep theo ving A vé phia Nam. Vung nay la vang dém chuyén tiép bun cat giira
bai bién phia bac V@i con ngam Ba Dat nim & phia Bac ctra Tién Chau. Vung nay dédc trung
cho h¢ thong con ngam lién tuc bién do6i boi cac yéu td dong luc séng va duge che chan 1
phan bai mili da Ong Ngdn. Bién dong viing nay co ban chi chju anh hudng boi yéu té dong
luc bién ma it bi anh huong boi yéu t6 dong luc séng.

Ving C: Tiép theo ving B vé phia Nam. Ving nay bao gém 1 c¢6n ngim dang béi triéu
(tén dia phuong 12 con Ba Dat) ndm & phia Nam va cira song Ky Lo ra téi miii da Ong Ngon.
Ving nay dic trung cho ving cira bién nam trong vinh nira ho, chiu su tic dong dong thoi
boi ca cac yéu td  dong lyc bién va cac yéu tb déng luc sbng.

Vung D: Tiép theo ving C vé phia trong song Vung nay noi song Ky Lo d6 ra bién.
Vung nay dédc trung cho vung ctra trong song, tiép gidp voi bién. Bién dong vung nay hoan
toan chiu anh huong boi yéu t6 dong luc song va tac dong cua dong triéu, it chiu anh hudng
boi yéu td dong luc bién do di dugc che chin boi con ngam Ba Dat va miii ¢4 Ong Ngdn.

Bang 3. Bién dong dia hinh day ctra Tién Chau theo mua.

Luwong bin cét bdi, x6i (triéu m®)

Mua Vung A Vung B Vung C Vung D

Whai Wi Whbi Wisi Whsi Wisi Whsi Wi
Mua gié TN 2016 0,68 0,00 2,36 -0,10 3,89 -0,05 0,08 0,00
Mua gi6 BB 2016 0,05 -1,80 0,09 -1,99 1,81 -2,11 0,03 -0,24
Mua gi6é TN 2017 2,77 -0,07 3,65 0,00 2,97 0,00 0,52 0,00
Mua gi6 BB 2017 0,00 -3,49 0,01 -2,61 0,00 -2,36 0,00 -0,56
Mua gi6 TN 2018 0,90 0,00 2,28 0,00 1,10 0,00 0,33 0,00
Mua gi6 BB 2018 0,02 -2,61 0,06 -3,62 0,07 -4,92 0,00 -0,30
Mua gié TN 2019 1,79 -0,01 2,03 -0,01 3,11 -0,11 0,41 0,00
Mua gi6 BB 2019 0,00 -2,21 0,00 -2,12 0,17 -4,00 0,00 -0,30
Mua gi6 TN 2020 3,58 -0,02 3,81 -0,01 4,09 -0,55 0,52 -0,04
Mua gi6 BB 2020 1,52 -2,11 1,77 -2,21 1,22 -4,22 0,02 -0,51
Mua gi6 TN 2021 1,92 -0,80 3,57 0,00 4,37 0,00 0,29 0,00

Mua gio BB 2021 0,00 -0,25 0,03 -3,82 0,27 -3,87 0,27 -0,40
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Tir phan ving bién dong cira Tién Chau néu trén va ban db giai doan bién dong dia hinh
day bién, xac dinh dugc dién tich va thé tich bién dong dia hinh day cia timg ving & Bang 3
va vé& duoc biéu @6 Hinh 8, tir d6 c6 nhimng d4nh gia sau.

- Dién bién dién tich boi, x6i cac ving cho thdy: Ving C (con Ba Dat) c¢é dién tich bdi,
x6i 16n nhat, tiép theo 1a cac ving B (ving chuyén tiép tir bai bién tdi con Ba Dat), viing A
va viing D (bén trong cira song) c6 dién tich boi, x6i nhé nhat.

- Dién bién chiéu day trung binh bdi, x6i cac ving cho thdy: Chiéu day bdi trung binh
giita cac ving 1a kha twong déng. Ving A 1a chiéu day nim trong khoang -5,6m = +5,5m;
vung B ¢6 chiéu day bdi/x6i ndm trong khoang -5,8m + + 5,6m, trung binh nim khoang +
0,4m. Vung C 1a chiéu day bdi/xo6i nam trong khoang -5,7m + + 6,5m, trung binh nam khoang
+0,4m va ving D c6 chiéu day nam trong khoang -5,5m =+ +5,5m, trung binh nam 13 +0,2m.

- Dién bién thé tich bdi - x06i cac viing cho thay: Vung C co thé tich bién dong bdi - X0i
16n nhat, gia tri nam trong khoang -4,9 + 4,4 tr.m®. Tiép theo 1a Viing B c6 thé tich bién dong
bdi - x6i 16n thir hai, gia tri nam trong khoang -3,8 + 3,8 tr.m°. Tiép theo 1a Ving A ¢ thé
tich bién dong boi - x6i 16n thir ba, gia tri nam trong khoang -3,5 + 3,6 tr.m%. Cudi cing la
Ving D c6 thé tich bién dong boi - x6i nhé nhat, chi khoang -0,6 + 0,5 tr.m?®.

Bién dong thé tich bdi - x6i trung binh nim ciia ving B va ving C, thoi ky tir 2016 t&i
2022 déu c6 gia tri duong, cho thdy ving B va C ludn duogc bdi tu theo thoi gian. Trong dé
ving C dong vai trd 12 noi tich tu, luu trit va phan phdi bun cat cho toan b khu vic cira Tién
Chéu, con ving B 13 noi chuyén tiép bun cat tir con Ba Dat (ving C) t6i béi bién phia béc
(vung A) va ngugc lai. So véivang B va C, bién dong boi x6i trung binh nim ciia ving A va
D khéng 16n. Piéu nay cho thay dién bién bdi x6i trung binh nim & 2 viing nay 1a kha can
bang.

Dién bién boil x6i ciia toan bé khu vwe cira Tién Chdu:

Phan tich bién dong bdi/x6i ciia toan bd khu vue ctra Tién Chau theo mua cho théy, vao
mua gi6é Tay Nam (mua TN) xu thé chu dao cta toan ving 1 bdi tu véi dién tich bdi trung
binh mua khoang 217ha (chiém 69% dién tich toan ving); dién tich x6i trung binh moa la
12,1 ha (chiém 4%); Thé tich bdi trung binh mua la 8,51 triéu m®va thé tich x6i trung binh
mua 12 0,3 triéu m®.

Vao thoi ky gié mua Dong Bic (mua DB) dién bién chu yéu 1a x6i véi dién tich x6i trung
binh mua 1 khoang 200 ha (chiém 63%); dién tich bdi trung binh mua 13 24,2 ha (chiém 8%);

Thé tich x6i trung binh mia 12 -8,77 triéu m?; thé tich bdi trung binh mua 1a 1,23 triéu
m?.
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3.2. Phan tich ficong quan thé tich boi/ xéi gitka cdc ving theo mia

Tur sb lidu & bang 3, trong quan thé tich boi, x6i gitra cac vung A,B,C va D da dugc xay
dung dé danh gia mbi lién hé vé lwong bun cat trao ddi, ludn chuyén giita cac ving (Hlnh 9).
Vi 6 cap twong quan duoc xay dung cho cac nhom ving, thi chi ¢6 twong quan thé tich boi
giita viing A véi viing B, giira viing B véi viing C va twong quan thé tich x6i gitra ving B véi
ving C 1a c6 hé sé trong quan kha tbt (trén 0,7). Cac cip twong quan con lai déu cé hé sd
twrong quan kém. Két qua phan tich trong quan bdi/xo6i giita cac vung cho thdy c6 mbi lién
h¢ kha chat che cua luong bun cat luén chuyén tir viing A, toi ving B va téi ving C vao mua
gi6 Tay Nam (giai doan bdi tu) va luong bun cat ludn chuyén tir ving B dén ving C vao mua
gi6 Pong Bic (giai doan x0i 10). Trong do, vung B dong vai tro la vung dém, trao d6i bun
cét gitra bai bién phia bic ctra Tién Chau (ving A) véi ving cdn Ba Dat (cing C) va nguoc
lai.

TUONG QUAN BOI VUNG A VA VUNG B Thé tich x6i viing A (tr.m?)

50 -4,0 35 3,0 2,5 -2,0 1,5 1,0 0,5 0,0
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! o» 00
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. R?=0,3507 y =0,0919x - 0,0259 0

R*=0,6929

Thé tich bai viing D (tr.m?)
Thé tich x6i viing D (tr.m?)

0,0 1,0 2,0 30 4,0 5,0

Thé tich bdi vung C (tr.m?) TUONG QUAN XOI VUNG C VA VUNG D

Hinh 9. Tuong quan thé tich bdi, x6i giita cac ving cira Tién Chau.

4. Két luan va kién nghi

Trong nghién ciru nay, tac gia da dé& xuat phuong phap giai doan do sau dia hinh day
bién ven bo tir dit lidu vién tham 13 anh Sentinel 2 va xdy dung thanh cong phuong trinh
tuong quan y = 652,76X — 650,43 voi R?=0,7 d¢ giai doan dia hinh d4y bién ven bd cho ctra
Tién Chau tir chi s6 d6 sau va dit liéu thuc do.

Két qua danh gia bién dong dia hinh d4y bién ven bd cira Tién Chau cho thiy trong giai
doan tir naim 2016-2021 vao mua gié Tay Nam dja hinh c¢6 xu thé bdi 1a chu yéu véi dién tich
bdi trung binh 14 217ha, mia gié Dong Béc c¢6 xu thé x6i 1a chu yéu véi dién tich x6i trung
binh la 200 ha.

Bién dong thé tich bdi - x6i trung binh nam ciia ving B va viing C, thoi ky tir 2016 toi
2022 déu co gia tri duong, cho thdy ving B va C ludn dugc bdi tu theo thoi gian. Trong dé
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ving C déng vai trd 14 noi tich tu, luu trit va phan phdi bun cat cho toan bo khu vuc cira Tién
Chéu, con ving B 13 noi chuyén tiép bun cat tir con Ba Dat (ving C) t6i béi bién phia béc
(vung A) va ngugc lai. So voivang B va C, bién dong bdi x6i trung binh nim ciia ving A va
D khong 16n. Diéu nay cho thiy dién bién boi x6i trung binh nim & 2 ving nay 13 kha can
bang.

Két qua phan tich trong quan bdi/xoi giita cac ving cho thdy c6 mbi lién hé kha chit
ché cua luong bun cat luan chuyén tir ving A, téi ving B va t6i ving C vao mua gi6 Tay
Nam (giai doan bdi tu) va lugng bun cat luan chuyén tir ving B dén ving C vao mua gi6
Pong Bic (giai doan x6i 16). Trong d6, ving B dong vai tro la vung dém, trao d6i bun cat
giita bai bién phia bic cira Tién Chau (ving A) vdi ving con Ba Dat (cung C) va ngugc lai.

Han ché cta nghién ctru 1a méi chi st dung phuong phap vién tham dé danh gia bdi x6i,
phan tich bién dong bdi x6i ma chua tinh duoc tdi duoc cac yéu td khac nhu ché do dong
chay, thily triéu. Nghién ctru kién nghi két hop ciing véi phuong phap mé hinh dé c6 thé danh
gi4 chi tiét hon, chinh xac hon cho cac nghién ctru sau nay.

DPong gop cua tac gia: Xay dung y tudng nghién ciru: D.X.T.; Lya chon phuong phap nghién
cau: T.T.T., D.X.T.; Xt ly s0 liéu: T.D.H.; Xay dung ban do T.D.H.; Phén tich két qua:
DXT., T.T.T; Vlet ban thao bai bao: D.X.T., T.T.T.; Chinh stra bai bao: T.T.T., T.D.H.

Loi cam doan: Tap thé tac gia cam doan bai bao nay la cong trinh nghién clru cua tap thé
tac gia, chua dugc cong bo ¢ dau, khong duge sao chép tir nhitng nghién ctru trude day;
khong c6 su tranh chap loi ich trong nhom tac gia.
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An analysis of nearshore bathymetric changes in the Tien Chau
estuary area, Phu Yen province, using Sentinel-2 images
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Abstract: Monitoring and observing of nearshore bathymetric changes in the estuary area
are important step for analyzing and evaluating the patterns of morphological changes in
river mouth areas. Traditional bathymetric surveys using sonar techniques are often costly
and time-consuming. Recently, multispectral satellite image with the advantage of cost and
wide range of coverage has been used more frequently for estimating depths in nearshore
areas due to the increasing availability of high-resolution satellite imagery. In this study, the
authors utilized multispectral satellite images from Sentinel-2 and bathymetry data survey
in June 2019 to develop a correlation equation of depth indices for the Tien Chau estuary
area in Phu Yen province. The equation has good correlation with coefficient R? = 0.7 and
has been applied to interpret the nearshore bathymetry in the Tien Chau estuary from 2016
to 2022. The interpreting nearshore bathymetries have been used to analyze the patterns of
sandbars and submerged ebb-tidal delta in the Tien Chau area during the NorthEast
monsoon and SouthWest monsoon. This analysis serves as a basis for proposing training
measures for the estuary in the future.

Keywords: Tien Chau estuary; Nearshore bathymetry; Morphological changes;
Multispectral satellite images; Sentinel-2.
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Ung dung phwong phap hiéu chinh sai s6 Quantile Mapping va
ham phén bo cuc tri tong quat GEV vao danh gia anh hwong ciia
bién d6i khi hau dén muwa cuec tri
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Tém tit: Bai bao nay danh gia anh huong cua bién ddi khi hau dén luong mua cuyc tri tai
mot sd tram mua dién hinh thudc tinh Quang Ngai, mot tinh nam ¢ khu vuc Nam Trung B
clia nudce ta. Trong nghién ctru ndy, dit liéu kich ban bién d6i mua trong twong lai dugc trich
xuat tir mé hinh khi hau khu vice REMO-MPI-ESM-LR cho kich ban cuc doan RCP8.5. Dit
liéu kich ban duoc hiéu chinh sai s6 thong qua phuong phép anh xa phan vi dya vao céc
ham phan bé Gamma-Pareto (distribution-based quantile mapping). Ngoai ra, ham phan bd
gié tri cuc tri tong quat (GEV) dac biét dugc s dung voi hai m6 hinh 6n dinh va bat 6n dinh
cho viéc tinh toan cac tan suat mua thiét ke khac nhau gom 1, 2, va 10%. Trong d6 kich ban
bién ddi mua trong tuong lai dugc trich xuét tir mé hinh khi hau khu vuc REMO-MPI-ESM-
LR cho kich ban cuc doan RCP8.5. Két qua nghién ciru cho thay luong mua 1 ngay 16n nhat
trén dia ban tinh Quang Ngai co6 su gia tang dang ké trong tuong lai, vao khoang 10 den

15% so véi thoi ki co sé. Mirc bién doi luong mua 1 ‘ngay lon nhat img voi 3 gia trj tan suét
1,2 va 10% co gia tri thap nhat 1a 14,5% va 16n nhét 1a 31,7%. Bén canh do, bai béo cling
chi ra rang viéc hiéu chinh sai s6 hé thong tir cic md hinh khi hau 13 can thiét. Doi véi cac
chudi dir liéu trong tuwong lai c6 xét dén anh huong ciia bién doi khi hau thi viéc ap dung
cac ham phan bd xac sudt can phai cha ¥ dén gia thiét on dinh cta cac chudi dit liéu nham
xéc dinh duoc ham phan bd véi mé hinh dit liéu phu hop.

Tir khéa: Hiéu chinh sai s6; Mua cuc tri; M6 hinh khi hau khu vuc; Tan sut mua thiét ké.

1. Giéi thi¢u

Bién d01 khi hau (BDKH) va nudc bién dang da, dang va s& c¢6 nhitng tic ddng manh mé
dén cac nguodn tai nguyén thién nhién va moi truong noi chung, va chu trinh thuy van va tai
nguyén nude ndi riéng. Theo bao cao dic biét cia Uy Ban Lién Chinh Phii vé Bién doi khi
hau (IPCC) SR1.5 ra doi vao nam 2018 cho biét: dén nam 2017 thi nhiét d¢ toan cau da ting
khoang 1°C so vai thot ki tién cong nghiép. Néu xu thé nay tiép tuc kéo dai trong tuong lai
thi trong tuong lai gan nhiét do toan cau co thé dat mirc tang 1,5°C tir nam 2030 dén nim
2052. Muc nudc bién trung binh toan cu duge du bao s& tang vao khoang 0,26 dén 0,77 m
vao cudi thé ki néu nhiét do trai dat ting 1,5°C. Céc rii ro lién quan dén khi hau s& gy ra
nhiéu tac dong tiéu cuc hon nira cho méi trudng ty nhién va ca con nguoi [1]. Theo bo céo
ctia Ngan hang thé gii va ngan hang Phat trién Chau A [2], Viét Nam duoc danh gia 13 mot
trong 5 nudc trén thé gisi chiu anh huéng nhiéu nhét cta bién doi khi hau va nude bién dang.
Céc tinh ven bién ciia Viét Nam dong mét vai trd vo cling quan trong trong sy phat trién kinh
té xa hoi cua dat nude. Cung v6i qua trinh d6 thi hoa dién ra manh mé tai khu vuc nay da
Tap chi Khi twong Thily vin 2024, 760, 41-53; doi:10.36335/VNJHM.2024(760).41-53  http://tapchikttv.vn/
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mang dén nhiéu co hdi viéc 1am va dinh cu cho ngudi dan dan dén day 1a mét trong nhiing
khu vuc chiu anh hudéng nang né nhat boi cac hién tuong tu nhién cuc doan.

Nghién ctru lién quan dén bién d6i khi hau va anh hudng cua bién doi khi hau dén cac
qué trinh trong chu trinh thuy vin va tai nguyén nuéc di duge thuc hién twong dbi nhiéu
trong nhiing nam vira qua, c6 thé noi day la mét trong nhirng chu dé dang dugc quan tam
nhit trong nhing thap ki gan day. Trén thé gidi, co thé ké den cac nghién ciru cua [3-5] vé
nhing tac dong cua bién doi khi hau dén ché a6 thuy vin, cip nudc, chat lvong nudce, va van
chuyén bun cat. Ngoai ra mot s6 nghién ctru lién quan dén tinh toan va du béo tac dong cua
bién d6i khi hiu dén 1 va ngp lut dugc thye hién boi mot s6 tac gia khac [7-9]. Tai Viét
Nam, mét sd tac gia [10— 13] da thyc hién cac nghién ctru vé danh gia anh huong cia BDKH
dén luong mua tai mot sé khu vuc ¢ Viét Nam. Ngoai ra & Viét Nam con c¢6 nhiéu nghién
ctru khac da duoc cong bd lién quan den danh gia anh huong cia BDKH dén 1 va ngap lut,
dong chay va ché d6 thuy vin & mot s6 song lon.

C6 thé n6i nghién ctru lién quan dén bién d6i khi hdu va anh huong ciia n6 la vo cung da
dang va phong phu. Tuy nhién c6 thé nhan thay rang cac nghién ciru niy phan 16n sir (dung
cac ki thuat chi tiét hoa bao gdm ca dong luc va théng ké cho viéc xac dinh céc bién doi cua
mot khu vue hay luu vue song voi quy mo nho hon. Ngoai ra, phan 16n cac nghién ctru sir
dung cac md hinh khi hau toan cAu dé trich xuét dit liéu 1a cha yéu v61i kich thudce 6 ludi tinh
toan tuong ddi tho, vao khoang 100-400 km. Viéc sir dung cac 6 ludi 16n ¢ thé gy ra nhiing
sai s6 nhat dinh cho viéc du doan bién dbi cua cac yéu td khi tuong 6 quy moé nho hon [14].
Trong khi d6 dé khac phuc ton tai d6 thi cac phuong phap chi tiét hoéa dong lyc 1a mot lya
chon thich hop, tuy nhién phuong phap nay doi hoi yéu cau 16n vé dit liéu, tai nguyén may
tinh va chi phi. M6t trong nhiing cach tiép can gan day la sir dung céac mo hinh khi hau khu
vuc thay cho mé hinh khi hau toan cdu. Cac md hinh nay thudng cung cap dir liéu & cac 6
ludi c6 kich thude nhé hon rat nhiéu (20-50 km?) so v&i mé hinh khi hau toan cau. Thém vao
do6, dé tranh viéc str dung truc tiép dit liéu tir cac mo hinh khi hau néi chung thi cac phuong
phap hiéu chinh sai s6 dang dugc ing dung kha phd bién hién nay. Bac biét, nhitng nam gén
day phuong phap sir dung ham phan bd két hop dugc dé xuét boi [15] dang ching minh dugc
tinh hi€u qua cua né trong vi¢c hi¢u chinh sai sb cho chudi dit liéu thu thap tir cac mo hinh
khi hau khu vuec.

Nghién ctru nay s€ tap trung vao viéc danh gia bién ddi cua cac gia tri mua cyc tri su
dung céc dir li¢u thu thap tr mé hinh khi hadu khu viec REMO2015, m6 hinh nay dugc tinh
toan dya trén cac dir liéu dugc cung cAp boi mo hinh khi hau toan cau MPI-ESM-LR st dung
phuong phap chi tiét hoa dong luc, véi do phén giai cao vao khoang 25 x 25 km. Toan b6 dir
liéu thu thap duoc s& dugc hidu chinh sai s6 sir dung phuong phap hiéu chinh sai s6 Gamma-
Pareto Quantlle Mapplng (GPQM). Dtr liéu mua cyec tri sau khi duge hiéu chinh sai s6 s&
dugc phan tich tan suat sir dung ham phan b6 gia tri cyc tri tong quan (GEV) véi hai mé hinh
6n dinh va bat 6n dinh nham danh gia su bién d6i mwa cyc tri trong twong lai. Trong do,
phuong phap udc luong kha ning tdi da (Maximum Likelihood Estimation) duoc lya chon dé
tinh toan cac thoi ki lap lai cta cac gia tri mua cuc tri twong Gng véi cc tan suét thiét ké
duoc lua chon.

2. S liéu va phwong phap nghién cieu

2.1. Gioi thiéu khu vuc nghién curu

Quang Ngii mét tinh ven bién thudc khu veec Nam Trung B ctia nude ta dugc lya chon
lam khu vyc nghién ciru chinh trong bai béo nay béi c6 s6 lugng tram do va diém do mua
phan bd kha dong déu trong tinh va c6 ngudn dir liéu mua thu thip dugc twong dbi day du
phuc vu nghién ctru ciia nhom tac gia. Tinh Quang Ngéi 6 toa d6 dia li trai dai tir 14°32'B
dén 15°25'B, va tir 108°06'D dén 109°04'D. Phia tay cua tinh 1a day nui Truong Son va giap
tinh Kon Tum véi chiéu dai duong dia gidi 1a 79 km, phia dong tiép gidp véi Bién Pong c6
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chidu dai dudng bo bién vao khoang 144 km, phia béc tiép giap tinh Quang Nam véi chiéu
dai duong ranh gidi vao khoang 98 km, phia nam gip tinh Binh Dinh véi chiéu dai duong
dia gidi 83 km, va cudi cing 1a phia tdy nam giap tinh Gia Lai véi chiéu dai duong dia giéi
khoang 10 km [16] (Hinh 1).

bia hinh tinh Quang Ngai 1a kha phuc tap. Dia hinh tai day c6 xu the thap dan tir tay
sang dong voi cac dang dia hinh kha phong phu bao gom cac day nui cao, tiép dén 1a dja hinh
nui thip va doi xen k& dong bang, c6 noi nui chay sat bién, cudi cing 1 ving dong bang ven
bién,. Quang Ngai c¢6 khi hau dac trung cua loai khi hau nhi¢t do1 va gié mua. Nhiét do trung
binh trong tinh vao khoang 25-26,9°C. Khi hau noi ddy phan hoa thanh 2 mua rd rét, gdm
mua mua va mua niang. Trong tinh, lwong mua trung binh 14 hon 2.198 mm/nim, tap trung
nhiéu nhat vao cac thang 9, 10, 11, 12 con cac thang khac thi kho han. Trong do, téng lugng
mua trung binh ndm & khu vuc ven bién vao khoang 2.200 dén 2.500 mm va tai khu vuc nti
cao phia tiy dao dong trong khoang 3.000 dén 3.500 mm [16].

Trong tinh c¢6 cac hé théng séng sudi 16n nho kha day dic bao gdm cac séng nhu Tra
Khtc, V&, Tra Cau, va Tra Bong. Cac con song ndy mang nhing nét rat dic trung cua hé
thdng song sudi khu viuc mién trung Viét Nam néi chung nhu ngan, d6 doc 16n va bi cét xé
manh boi dia hinh nén 1ii va ngap lut khu vuc nay rat khoc liét. Trong tinh ¢6 nhiéu cac tram
do mua va diém do mua, trong d6 phai ké dén mot sb tram quan trac c6 chudi sb liéu kha dai
va dong nhat nhu Quang Ngii, An Chi, Ba To, Gia Vuc, Son Giang va Tra Bong (Hinh 1).
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Hinh 1. Vi tri tinh Quang Ngai va hé théng séng sudi va tram do mura.

2.2. 86 liéu thu thap

S6 liéu str dung chinh cho tinh toan trong bai bao nay 1a muwa, bao gdm muwa ngay va mua
gi0. Céc s6 lidu tai cac tram dugc thu thap chu yéu tur Téng cuc Khi tugng Thuy van va bai
Khi tugng Thuy van Tinh Quang Ngai. Thoi gian thu thap dir liéu qua khtr 1a tr ndm 1977
dén 2019.

Dit liéu bién doi khi hau duoc thu thap tr CORDEX-SEA (Coordinated Regional
Climate Downscaling Experiment - Southeast Asia), mot dién dan do chuong trinh nghién
ctru khi tuong thé giéi thanh 1ap cho phép thuc hién cac hoat dong nghién ctru lién quan dén
chi tiét hoa khi hau khu vuc va chia sé dir liéu khi hau cho cong dong [17]. CORDEX hién
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nay c6 khoang 14 ving chinh, trong 6 CORDEX-SEA 14 viing méi gan day nhét duoc chia
sé¢ dir 1iéu khi hau (https://cordex.org), cung cap dir liéu cho khu vuc Pong Nam A. M6 hinh
khi hau dong luc khu vee REMO (Regional Model) dwoc phat trién déu tién boi Vién nghién
ctru Khi tuong Max-Planck, Ptrc. Sau d6 mo6 hinh nay dugc tiép tuc phat trién va hoan thién
boi Trung tdm dich vu khi tuong tai thanh phé Hamburg, CHLB buc (https://www.remo-
rem.de). M6 hinh REMO d3 dugc str dung dé chi tiét hoa dong luc dir liéu tir mo hinh toan
cau MPI-ESM-LR (Max-Planck Institute Earth System Model-Low Resolution) duoc phat
trién boi ciing mot vién nghién ciru dé chuyén d6i dir liéu tir do phan giai khong gian 16n
(1,8653° x 1,875°) dén ludi co d6 phan giai chi tiét hon (0,22° x 0,22° ~25 km). Do d6 dit
li¢u thu thap tur viéc két noi hai mé hinh khi hau nay s€ dugc sir dung chinh cho vi¢c du bao
bién d6i mua trong tuong lai tai khu vic nghién ciru dua trén kich ban phat thai cao RCPS.5.

2.3. Phuong phap tinh toan

Céc phuong phép hiéu chinh sai s6 (Bias-Correction) di chimg minh duoc tinh hiéu qua
trong viéc lam giam cac sai s6 hé thong déi voi dir liéu lvong mua thu thap duge tr mé hinh
khi hau toan cau néi chung [18]. Trong tat ca cac phuong phap hiéu chinh sai s6 thi phuong
phap 4nh xa phan bd cho thiy tinh hiéu qua cao trong viéc hiu chinh sai sd cac gid tri cuc
tri. Muc dich chinh ctia cdc phuong phap nay 1a chuyén ddi cac dit liéu mé hinh hoa dé lam
sao chung co dugc cac phan bd xac sudt giong nhu cac dir liéu thuc do théng qua mot ham
chuyén d6i (Hinh 2).

Ham phiin bb xic suit liy tich cia thuc Jo

777777777 Ham phén bb xic suit liy tich ciia mé hinh
trwdc khi hiéu chinh sai so

Diém phin vi tir di¥ ,

Piém phin vi tir dit
liéu m6 hinh

liéu thuc do

At

v

Lwong mwa (mm)

Hinh 2. Phuong phap chuyén d6i ham phan bé xéc suat.

Nhu da gidi thiéu ¢ trén phuong phap Gamma-Pareto dua trén sy két hop ctia hai ham
phan b6 kha pho bién 1a ham phan bé Gamma va phan bd Pareto tong quat. Cy thé, ham phan
b Gamma duoc st dung dé hiéu chinh phan giira ctia dwong cong phan bd, trong khi d6 ham
phan bd Pareto duoc dung chinh cho viéc hiéu chinh cac phan duéi cua dudng phan b xac
suat ma tai ddy mo ta cac gia tri cuc tri ciia chudi s liéu. Mot khung phuwong phéap danh gia
dua trén ngoén ngir 18p trinh R bao gdm mot sd goi tinh toan duogc st dung cho viée tinh hiéu
chinh sai s6 sir dung phuong phap néu trén (Climate4R). Theo do, phuong phap Gamma-
Pareto ndy va ham chuyén d6i ctia n6 duoc mo ta bang cac cong thirc toan hoc dudi day:

F(x|a, B) = t* le~Bdt;x > 0; o, p > 0 (1)

B“F(a)o
1—(1+%X),if2 #0

F(x) = PriX—u<x|X>u) = )
1—exp(——) if€=0

)
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_ {Fgﬁs,gamma(Fmod,gamma), if x < 95th or 99th percentile

) ) _ @)
Fobs,GPD(Fmod,GPD)I if x > 95th or 99th percentile
Trong d6 Fobsgamma V& Fobs,cpp 12 hai ham phan bd Gamma and Pareto tong quét cua dit
liéu thyc do; Fmod,gamma V@ Fmod,cpp 1a hai ham phan bd Gamma and Pareto téng quat caa dir
liéu thu thap tir md hinh REMO- MPI-ESM-LR; F! 1a ham nghich ddo; o va B 13 hai hé $6
hinh dang va ti 1& cia ham Gamma; u 12 ngudng tinh toan, & = ¢ + £(u — ) thdng s6 ti ¢
duoc tham s6 hoa, p 1a thong sé vé vi tri, and & 14 thong s6 vé hinh dang.
Dé danh gia hiéu qua cua viéc hiéu chinh sai sé thi dit liéu duoc chia thanh hai thoi doan
cho ca tinh toan va thuc do gdm giai doan hiéu chinh (1977-1995) va kiém dinh (1996-2005).
Hai ham muc tiéu gdom RMSE vad NSE duoc st dung dé danh gia sai s giira tinh toan va
thuc do. Cong thirc cta hai ham nay dugc trinh bay nhu sau:

N _(Obs; — Mod;)?
NSE = 1 — i=1 i —12 (4)
n  (Obs; — Obs)

_ 2?:1(0b5i—M0di)2,,
RMSE = \/ f (5)

n

Trong d6 Obsi va Mod; 1an luot 12 gia tri thuc do va tinh toan tai thoi diém (i), Obs la gia
trj thuc do trung binh. n do dai chudi s6 lidu.

Thong thudng cac chi s6 khi hau dugc dua ra dé dé& dang tinh toan su thay doi va bién
dong cua cac yéu to khi tuong. 27 chi s6 khi hau cuc doan dugc dé xuat bai nhom cac nha
khoa hoc vé khi tugng va bién ddi khi hau duoc tai tro boi chwong trinh nghién ctru khi hau
thé gi6i (Expert Team on Climate Change Detection and Indices (ETCCDI)
(https://www.wcrp-climate.org/etccdi). Trong 27 chi sb thi ¢6 16 chi sb lién quan dén nhiét
d6 va 11 chi sb lién quan dén mua. Trong nghién ctru ndy 4 chi sé vé mua lién quan dén
cuong do va thoi gian duoc lya chon dé danh gia bao gdm mua 1 ngay 16n nhat (RX1day -
mm), mua 5 ngdy 16n nhat (RX5day - mm), tong lugng mua trén phan vi 951 (R95p -mm),
va s ngay c6 mua I6n hon 50 mm (R50mm - day).

V& ham phan bd xéc suét, c6 thé thay trong nhiéu thap ki vira qua, khoa hoc vé xac suét
thong ké dong mot vai tro hét sirc quan trong trong cac nganh khoa hoc g dung néi chung.
Mot diéu dang luu ¥ 1 ngay nay do bién doi va dao dong khi hau dién ra manh m& hon ma
cac gia thiét vé 6n dinh va bat 6n dinh ciia chudi dir liéu trong phén tich tan suat cn phai
dugc xem xét [19]. Nham c6 su déanh gia dung hon vé cac gia thiét nay thi trong bai bao nay
ham phén bd xac suat cyc tri tong quat (GEV) dugc tmg dung. Theo d0, cac gia tri mua cuc
trj trich xuét tir chudi dit liéu trong qua khir va tuong lai s& duogc sir dung dé tinh toan. Thong
thuong cac phan bd gia tri cyc tri thuong bao g@)m ba ho chinh la Gumbel, Fréchet, and
Weibull. Him phan bd GEV duoc xdy dung trén co sd tong hop ca ba ham phan b vira néu
va ham dugc lya chon s€ dua vao sy phu hgp cua cac tham s6, vi du tham s6 vé hinh dang &.
Dbi v6i cac gia tri 16n hon 0 thi ham phan b lity tich (CDF) ciia phan bd GEV dugc thé hién
thong qua biéu thirc dudi day:

G(z)—exp{ [1+§( _u)]_1}2¢0 —0 < pu<0,0>0—0<E< 00, (6)

Trong do p, ¢, & 1an luot 1a cac thong s6 vé vi tri, ty 1€ va hinh dang. z 1a gia tri 16n nhét.
Vi & > 0 thi phuong trinh 6 s& c6 phan bd Fréchet, véi & < 0 thi phuong trinh 6 s& c6 phan
bd Weibull, va v6i & = 0 phuong trinh 6 s& c6 phan bé Gumbel.

Nhiéu phuong phap da dugc phat trién dé wéc lugng cac tham sé cho phan bd GEV, vi
dy nhu: Maximum Likelihood (MLE), Generalized Maximum Likelihood Estimators
(GMLE), Probability Weighted Moment, L-moments va Method of Moments. Trong nghién
ctru nay phan bd GEV dugc sir dung dé tinh toan cho hai gia thiét 1a dit liéu 6n dinh va bat
on dinh (c6 xu thé) twong tng v4i hai mé hinh tinh 6 6n dinh va bat 6n dinh. Theo d6, mé hinh
6n dinh (M1) dya vao gia thiét 1a cac tham sé ctia phan b khong bién doi theo thoi gian.
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Trong khi 6, mé hinh bét 6n dinh (M2) dya vao gia thiét cac tham s6 bién ddi theo thoi gian.
Dbi v6i mé hinh nay trong pham vi nghién ctru ciia bai bao chiing t6i chi sir dung mot tham
sO bién d6i 1a . Cac md hinh duge m6 ta nhu sau:

M1: M6 hinh 6n dinh. Tat ca cac tham so la hang s6 GEV (u=po, 6t=00, &= &o).

M2: M5 hinh bét 6n dinh. Tham sb vé vi tri bién ddi theo thoi gian, trong khi d6 cac
tham s6 khac nhu ty 1 va hinh dang 13 hing s6 GEV (ut = Mo+ pat, 6t = o0, &= &o).

DPé ¢6 thé lga chon mgt md hinh phu hop cho phan bd GEV thi hé so kiém tra ti 1€ kha
ning (likelihood ratio test) duoc sir dung dau tién vdi muc ¥ nghia p-value 1a 5%, mic ¥
nghia dua ta dua trén d& xudt [19]. Ngoai ra thi hé s AIC (Akaike Information Criterion)
duogc gidi thiéu boi Akaike (1973) ciing duoc tng dung dé lia chon mé hinh phu hop. Theo
d6 thi m6 hinh phui hgp phai cho hé s6 AIC 1a bé nhat. Céc tinh toan sir dung cac mo hinh dé
xuét dugc thuc hién trén goi cong cu extRemes package trong phan mém R [20].

3. Két qua va thao luan

3.1. Hiéu chinh sai so

Nhu d3 trinh bay ¢ phan trude, dir liéu mua tinh toan theo kich ban BPKH dugc trich
xuét tir md hinh khi hau t6 hgp REMO-MPI-ESM-LR s& duoc dung dé hiéu chinh sai s6
trong bai bao nay bang céch sir dung phuong phap anh xa phan vi dya vao cac phan bd xé4c
suat. Theo d6 hai phan b6 xé4c suat 1a Gamma va Pareto tong quat dugc st dung voi mot
ngudng phan vi nhat dinh. Trong bai bao nay, diém phan vi 95" dugc dé xuat sir dung béi c6
nhiéu nghién ctru ciing sir dung gi tri ndy.

Trén dia ban tinh Quang Ngii ¢6 nhiéu tram do mua nhu di gi6i thiéu & Muc 2 - Khu
vuc nghién clru, tuy nhién qua qua trinh thu thap va xtr Iy s6 liéu thu thap thi nhom tac gia
nhan thay voi nhitng han ché vé s6 liéu nhu s6 nim do khéng lién tuc, bang s6 lidu khong
day du, do dai dir liéu khong dam bao nén chi hai tram mua 1a Tra Bong va Quang Ngai
(Hinh 1) dugc stir dung trong céc tinh toan. Ngoai viéc phan tich mua cyc tri thi dir liéu mua
thang ciing duoc st dung dé danh gia so bo sy bién doi mua theo mua. Bé co thé danh gia
duogc bién dong mua chung t6i str dung cac gia tri mua thd (chua hiéu chinh), mua thuc do,
va mua da hi¢u chinh dé so sanh. Két qua nghién ctru trong hinh 3 cho thay bién dong theo
mua (mua mua va mua kho) duge mé phong lai kha tuong dong. Gia tri trung vi va trung
binh ctia chudi dit liéu hiéu chinh va thyc do 1a tuong d6i giéng nhau. Tuy nhién cling ¢o thé
nhan thiy co6 sy khac biét kha rd rét tai tram Tra Bong trong muia mua. Ngoai ra, biéu d6 hop
(box plots) ciing cho thay dif liéu thé c6 pham vi bién dong rong hon so véi dit liéu thuc do.
Nhu véy c6 thé nhan thay sau hiéu chinh sai s6 thi nhiing bién dong ciia mua theo mua 13
tuong d6i hop i, diéu nay cho thay rang phuong phéap tmg dung c6 kha ning hiéu chinh sai
sO tong luong mua thang binh quan.

Tlep theo, muc ti€u chinh ctia nghién ctru nay la tap trung vao vi¢c hi€u chinh sai sb cua
lugng mua cyec tri cho giai doan kiém dinh trude khi tng dung cho cac dy dodn nhiing bién
d6i lugng mua cyc tri trong twong lai. Két qua so sanh giita luong mua cuc tri ctia ba chudi
dir liéu gé)m mua chua hiéu chinh, mua thuc do va mua d3 hiéu chinh dwgc thé hién trong
cac hinh anh va bang 1.

Bang 1. Thong ké sai s6 danh gi4 gitra dir liéu tho va dit liéu sau hiéu chinh sai sb.

NSE RMSE
Chi s6 Tra Bong Quéang Ngai Tra Bong Quéang Ngai
Thé GPQM Thé GPQM  Thé  GPQM Tho GPQM
RX1day -1,55 -0,25 -11,84 -1,89 160 100 216 102
RX5day -0,97 -1,65 -5,10 -2,60 326 378 377 289
R50mm -1,32 -4,05 -0,04 -3,55 10 14 5 12

R95p -1,24 -0,50 -3,56 -0,37 1167 957 1036 568
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Hinh 3. So sénh bién dong lwong mua cyc tri theo mua cia 3 dit liéu gdm mua chua hiéu chinh (th6),
mua thue do (OBS) va mua sau hiéu chinh sai s (GPQM) tai tram Quang Ngai (a) va Tra Bong (b).

Két qua tinh toan cho thdy, nhin chung lwong mua 16n nhat 1 ngay (RX1day) sau hiéu
chinh sai s6 cho két qua kha quan hon so véi trudc khi hiéu chinh khi so sanh véi cac gié tri
thuc do tai hai tram Tra Bong va Quang Ngai. Tuy nhién c6 thé thay cac két qua hiéu chinh
RX1day hoi thién 16n so v&i cac gia tri thu thap tir mo hinh khi hau khu vuc. Bang 1 cho thy
céc sai s6 thong ké ctia RX1day duoc cai thién dang ké sau khi 4p dung phuong phap hiéu
chinh sai sd. Cu thé, gia tri NSE giam tir - 1,55 con lai -0,25, trong khi d6 gia tri RMSE giam
tor 160 mm con lai 100 mm tai tram Tra Béng Tuong tu, gia tri NSE giam tir -11,8 xuéng
con -1,89 va gia tri RMSE giam tir 216 xudng con 102 mm tai tram Quang Ngdi. Ngoai ra,
xu thé giam sai s6 khi str dung danh gia twong tu cho chi s6 R95p ciing dugc thé hién théng
qua cac két qua tai hai tram néu trén.

Diéu nay cho thdy sau khi hiéu chinh sai s6 thi RX1day va R95p c6 xu thé giéng voéi
thyc do hon. Phén tich tuong tu cho chi s6 RX5day ciing cho thdy rang sau hiéu chinh thi gia
trj chi sb cuc tri nay cling gidng vai thue do hon tai tram Quang Ngai. NSE va RMSE tai
tram Quang Ngai 1an luot giam tir -5, 10 xudng con -2,60 va tir 377 mm xudng con 289 mm
Tuy nhién tai tram Tra Bong thi chi sb RX5day lai cho két qua nguoc lai, ‘nghia la sau hiéu
chinh gia tri ctia sai s6 RMSE gia ting. D6i v6i chi sé R50mm 1a mat chi 6 lién quan dén sb
lwong cac tran mua 16n thi két qua sau hiéu chinh cho thay sai s giita thuc do va tinh toan
van con rat 1on. Diéu nay c6 thé thay rang phuong phéap hiéu chinh sai s6 sir dung trong bai
béo nay chi cho két qua t6t v&i hidu chinh gia tri, con d6i voi hiéu chinh sai sé vé thoi gian
(sé luong céac sy kién) van con cb nhitng han ché.
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Hinh 4. So sanh mwa cuc tri chwa hiéu chinh (xanh lam), thuc do (xanh 13) va da hiéu chinh sai s6
(do) tai tram Quang Ngéi (a) va Tra Bong (b).
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Hinh 5. So sanh luong mua 1 ngay 16n nhét trong twong lai va thoi ki co 6.

Qua phan tich trén ¢4 the thiy chi s6 RX1day sau khi dugc hiéu chinh cho két qua kha
quan nhit. Do vay chi s6 ‘nay dugc lua chon cho cac phan tich tiép theo trong nghién ctru
nay. Két qua phén tich bién d6i mwa 16n nhét 1 ngay cho giai doan gém thdi ki co s 1977-
2005 va thoi ki tuong lai 2006-2035 cua kich ban BDKH hau RCP 8.5 dugc thé hién trong
hinh 5 duéi day. Nhin chung két qua nghién ctru cho thay chi sd RXlday c6 xu thé gia ting
trong tuong lai. Bac biét ly tich lugng mua cho thay trong tuong lai gan luong mua 1 ngay
16n nhét c¢6 xu thé gia tang manh tai hai tram Tra Bong va Quang Ngdi. Diéu nay con thé
hién trong tuong lai s& xuét hién nhiéu lugng mua vuot lich su. Qua phan tich lugng mua lon
nhat binh quan cho thiy trong twong lai lwong mua c6 xu thé ting vao khoang 10 dén 15%
so voi thoi ki co so.
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3.2. Phan tich tan sudt mwa cuc tri

Trong ndi dung nay, nhu da trinh bay & cac muc trude hai mé hinh 6n dinh va bit 6n
dinh cua phan phd GEV duoc st dung dé xay dung cac dudng tan sudt cho chudi dit liéu muwa
cuc tri thuc do va du bao (BDKH) tai hai tram Tra Bf)ng va Quang Ngai. Theo do, hai thoi
ki gdm (1) thoi ki co so (1977-2005) va (2) thoi ki twong lai (1977-2035) duoc st dung cho
cac tinh toan trong ndi dung nay.

Trong bai bao nay md hinh 6n dinh (M1) dugc sir dung cho thoi ki co so do giai doan
nay duoc danh gia 1a c6 chudi dit liéu kha 6n dinh, trong khi d6 ca hai mé hinh M1 va M2 s&
cung dugc sir dung cho thoi ki twong lai nham tim ra mot mé hinh phu hop nhét. Sau khi xac
dinh duoc cac mé hinh phu hop cho cac chudi dir liéu thi gia tri tAn sut trong tng voi cac
tan sudt khac nhau s& duoc trich xuit dé so sanh. Ngoai ra, trong bai bao nay, dé xac dinh xu
thé cua cac chudi dit liéu, phuwong phap kiém tra Mann Kendall (M-K) ciing duoc st dung.
Pé xac dinh dwoc mo hinh pht hop nhit cho chudi dit liéu thi hai hé sb kiém tra Ty 18 kha
nang (Likelihood-ratio) va Akaike Information Criterion (AIC) cling s€ dugc st dung.

Két qua phan tich tin suat mua 1 ngay lon nhat tai hai tram Tra Bong va Quang Ngii tai
tinh Quang Ngii sir dung mo hinh M1 thé hién trong Bang 2 va Hinh 6 du6i day. Theo do,
phuong phap MLE dugc sir dung dé ude lugng gié tri cac tham sb p, o, & va sai s tiéu chuan
ctua ching. Cac tan sudt mua duoc lwa chon g@)m 1, 2 va 10%. Céac khoang d¢ tin cay 95%
(Confident Interval - Cl) cling dugc tinh toan.
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Hinh 6. Budng tan sut mua 1 ngay 16n nhit tai tram Quang Ngéi (a) va Tra Bdng (b) tng véi md

hinh M1.

Bing 2. Két qua tinh toan mé hinh M1 cho hai tram Tra Bong va Quang Ngéi.

Mo hinh 1 Tra Bf‘)ng Quéing Ngai
) it (mm) 216,11 192,58
Tham so o (mm) 93,34 65,45
£ -0,13 -0,11
) i it (mm) 20,37 13,60
Sai Sé tiéu chuén o (mm) 15’21 9,61
13 0,18 0,13
TAn suét 1% 533 428
95% ClI (350 -716) (317 - 541)
Tan suat 2% 497 400
95%Cl (359 - 635) (313 - 487)
Tan suat 10% 396 323
95% ClI (333 - 460) (277 - 369)
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Tiép theo, hai md hinh M1 va M2 lan luot duge st dung cho chudi dit liéu du bao. Trude
tién dé xac dinh xem chudi dit liéu co tinh xu thé hay khong, nhu da gidi thiu, phuong phap
kiém tra Mann Kendall (M-K) duoc su dung dé kiém tra xu thé dya trén gia thiét kiém tra
v6i mue ¥ nghia 0,05 khi xac dinh hé s6 twong quan Kendall’s Tau. Theo do, gia tri Kendall’s
Tau dwong sé& cho biét chudi dit liéu c6 xu thé ting dan hodc nguoc lai khi hé sb nay mang
gia tri am. Pong thoi mirc ¥y nghia théng ké p- -value nho hon gia tri Iya chon (0,05) s€ cho
biét chudi dit liéu 1a c6 xu thé. Két qua tinh toan hé s6 Kendall’s Tau va muc ¥ nghia p-value
thong qua phuong phap kiém tra M-K tai tram Tra Bong 13 0,189 va 0,035, va két qua tinh
tai tram Quang Ngai 1a 0,039 va 0,67. So sanh cac két qua nay voi cac tiéu chuan thiy rang
chi ¢6 chudi dit liéu tai tram Tra Bong 13 c6 xu thé bién doi theo chiéu hudng gia tang cac
gia tri mua cuyc tri. Ket qua nay cho thay chudi dir liéu lugng mua 1 ngay 16n nhat tai tram
Tra Bong la khong 6n dinh trong tuong lai.

Trong budc tiép theo, nhu da trinh bay, hai hé s6 kiém tra Ty 1¢ kha ning (Likelihood-
ratio) va AIC sé& cung dugc st dung dé so sanh nhdm tim ra mé hinh tét nhat. D6i voi tram
Tra Bong, nhu d3 phan tich ¢ trén chudi dit liéu 1a khong 6n dinh, do d6 bién thoi gian (t) s&
duoc st dung cho tham s6 vi tri. Két qua stir dung phuong phéap udc lugng tham s6 MLE xac
dinh duoc tham s6 vi tri cho m6 hinh M2 13 po= 193 va = -0,25, va twong tng 13 céc sai sd
tiéu chuén 19,97 and 0,59. Trong khi d6 tham s6 vé ti 1 va hinh dang ude lugng duoc lan
luot 14 79,23 va 0,025 véi sai s6 tiéu chuan 14 9,01 va 0,12. Trong trudng hop nay, gia tri hé
s ti 18 kha nang l1a 4,62 16n hon phan vi 95% cua gia tri Chi-square 1a 3,84, va mirc y nghia
tim duoc 12 nho hon 0,05 cho thay rang c6 sy khac biét 16n giita hai moé hinh. Mat khéc, gia
tri AIC ctia mo hinh M2 nho hon so v6i md hinh M1, tit ca diéu nay cho thdy mé hinh M2
1a pht hop nhét véi chudi dit liéu tai tram Tra Bong. Do d6, mé hinh nay sé tiép tuc duoc sir
dung dé x4c dinh cac gi4 tri trong ung vdi cac tan suit da lua chon. Hinh 7 duéi day thé hién
duong tan suét ciia cac gia trj tan suat da lya chon st dung phan bd GEV véi mé hinh dit lidu
khong 6n dinh. Tir hinh 7 ¢6 thé thdy rang gia tri tin suat 1a bién ddi tuyén tinh theo thoi gian,
vi du véi tan sudt 1% luong mua 1 ngay 16n nhat 1a 616 mm vao nim 1977 nhung dén nam
2035 gia tri mua s€ roi vao khoang 691 mm.

Tinh toan va phan tich tuong ty dugc thue hién cho tram Quang Ngii, két qua cho thay
gia tri hé s6 AIC wéc lugng duge 1a kha gan v6i mo hinh M1 va M2. Hé sb kiém tra ti 16 kha
nang tim duogc 1 1,1673 nho hon nhiéu so véi gia tri 95% phan vi cta gia tri Chi-square 1a
3,84. Bén canh d6, mic y nghia p-value tim dugc 1 0,28 nho hon nhiéu so v&i ngudng la
0,05 diéu nay cho thay rang mo hinh M2 13 khong phut hop vé6i tram Quang Ngii. Do d6 mo
hinh M1 s& dugc sir dung dé tinh toan cAc gid tri tan suat trong truong hop nay.
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Hinh 7. Tan suit mua 1 ngay 16n nhét tai tram Tra Bong sir dung phan bé GEV véi md hinh khong
6n dinh.
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Béng 3. Gié trj tin suét va mirc thay ddi tim duoc tai hai tram Tra Bong va Quang Ngai.

Tin subt Tra BongM — Quing Nga;,[ —
. . trc thay doi . . wre thay doi
mua (mm) Thoi ki twong lai (%) Thoi ki twong lai (%)
1% 691 29,6 564 31,7
2% 620 24,5 507 26,5
10% 478 20,7 370 14,5

Cubi cing, bang 3 thé hién muc bién dbi lwong mua Gmg voi cac tan suat thiét ké cua
thoi ki twong lai so véi thoi ki co s. Két qua cho thdy lugng mua tmg v6i cac tan suét caa
thoi ki twrong lai 13 16n hon so véi thoi ki co sd. Mirc bién ddi lugng mua 1 ngay 16n nhét tng
vGi 3 gia tri tan suat 1, 2 va 10% co gia tri thép nhat 1a 14 ,5% va lén nhat 14 31,7%. Theo do,
tai tram Quang Ngai lu’orng mua ngdy 16n nhat g vai tan suat 1% sé& gia tang vao khoang
31,7% trong tuong lai. Twong ty voi tram Tra Bong, lwong mua 1 ngay 16n nhat tng véi tan
sut 1% s& ting vao khoang 29,6% trong twong lai so voi thoi ki co so.

4. Két luan

Bai bao nay di trinh bay mot phuong phép hiéu chinh sai s6 dua vao cac phan bd xac
suit cho cac dit liéu bién d6i khi hau khai thac tir cdc mo hinh khi hau toan cau hay mo hinh
khi hau khu vuc. Két qua ing dung phuong phap hiéu chinh sai s6 Gamma-Pareto Quantile
Mapping cho dir li€éu mua thu thép tai cac tram mua trén dia ban tinh Quang Ngai da cho théy
tinh hiéu qua ciia phuong phap trong viéc giam thiéu sai s6 hé théng tir cac mo hinh khi hau
cho cac gia tri cuc tri. Nghién clru cling chi ra rang phuong phéap nay co thé chua thyc sy
hiéu qua trong viéc hiéu chinh sb luong cac su kién. Tuy nhién ciing phai luu § y rang s6 luong
tram mua va dir liéu sir dung trong nghién ctru con han ché chua mang tinh tong quat do vay
trong twong lai can 4p dung tinh cho nhiéu tram mua khac nhau dé c6 thé két luan chinh xac
nhét. Ngoai ra, bai bao ciing budc dau ap dung ham phan b gia tri cuc tri tong quat GEV sir
dung hai mé hinh dit liéu 6n dinh va bat 6n dinh cho hai thoi ki co so va tuong lai nham xac
dinh mirc bién d6i lugng mura cyc tri. Két qua nghién ciru da chirmg minh trong mot sb truong
hop viéc ap dung ham phan b vai gia thiét chudi dir liéu 1 6n dinh c6 thé s& khong phu hop
cho nhitng chudi dit liéu chiu anh huéng boi BDKH. Do d6 véi nhitng nghién ctru lién quan
dén BDKH thi viéc phan tich tan suat can cht y dén su khong 6n dinh cua chuSi s6 liéu nham
lya chon ham phén b6 phit hop nhat. Cudi cung, nghién ciru nay cting chi ra rang trong twong
lai gan lugng mua 1 ngay 16n nhat tai mot so tram thugc tinh Quang Ngéi theo kich ban
BDKH RCPS8.5 sé& gia ting dang ké, nghia 14 s& xuat hién nhiéu lugng mua 1 ngay 16n nhat
vuot lich str. Qua phan tich lugng mua 16n nhat binh quan tai cac tram nghién ctru cho thay
trong twong lai lugng muwa c6 xu thé ting vao khoang 10 dén 15% so véi thoi ki co so.
Pong gop caa tac gia: Xay dung y tuong nghién ctru T.X.M.; Lya chon phuong phap nghién
ciru: T.X.M.; Xir ly s liéu va tinh toan: T.X.M., T.Q.V., L.T.T.; Viét ban thao bai bao:
T.X.M,, T.Q.V,, LT.T.; Chinh sira bai bao: T.X.M.

Loi cam doan: Tap thé tic gia cam doan bai bao nay 1a cong trinh nghién ciru cia tap thé

tac gia, chua duoc cong bd & dau, khong dugc sao chép tir nhitng nghién ciru trude day;

khong c6 su tranh chap loi ich trong nhom tac gia.
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Application of the distribution-based quantile mapping method
and the Generalized Extreme Value distribution to assess the
impact of climate change on extreme precipitation

Trinh Xuan Manh'*, Tran Quoc Viet?!, Le Thi Thuong*

1 Hanoi University of Natural Resources and Environment; txmanh@hunre.edu.vn;
tqviet@hunre.edu.vn; Itthuong.kttv@hunre.edu.vn

Abstract: This paper evaluates the impact of climate change on the extreme rainfall in some
rain gauge stations in Quang Ngai province, a province located in the South Central region
of Vietnam. In this paper, future precipitation data were extracted from the REMO-MPI-
ESM-LR regional climate model for the RCP8.5 extreme scenario. The scenario data were
bias-corrected using the distribution-based quantile mapping method based on Gamma-
Pareto distribution functions. The Generalized Extreme Value (GEV) distribution function,
specifically with both stationary and non-stationary models, was then used to calculate
different design rainfall frequencies, including 1%, 2%, and 10%.. The results indicate a
significant increase in the maximum one-day rainfall in Quang Ngai province in the future,
by about 10 to 15% relative to the baseline period. The variation in the maximum one-day
rainfall corresponding to the 1, 2, and 10% frequency values fluctuates from 14,5% to
31,7%. The study emphasizes the necessity of correcting system errors from climate models.
Additionally, for future datasets considering the impact of climate change, the application
of probability distribution functions should take into account the stationary assumption of
the datasets in order to identify the appropriate distribution functions.

Keywords: Bias correction; Extreme rainfall; Regional Climate Model; Precipitation
frequency.
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Tém tat: Thich tmg véi bién d6i khi hau 12 mot qua trinh phire tap, ¢ do viéc ap dung cac
bién phap thich tmg va két qua cia chung chiu anh huong boi ca yéu t6 noi tai 1an ngoai
canh. Nghién ctru nay nham kham pha mdi quan hé giita cac yéu té tam 1y hanh vi, cac yéu
t6 kinh té - xa hoi v6i két qua thuc hién hanh vi thich tmg. Thong qua khao sat xa hoi hoc
va tim hiéu c4c tac dong ciia bién ddi khi hau ctia 254 ho canh tac laa & tinh Hoa Binh, Viét
Nam, nghién ctru da (mg dung m6 hinh mang Bayes (phuong phap thong ké phi tham s6)
dé xac dinh muirc d§ anh huong cua cac yéu t6 hanh vi téi két qua thich ung. Cac két qua
cho thiy 2 yéu tb chinh gdm s6 bién phap thich tmg dugc thyc hién véi mirc do nhay cam
1427,23% va y dinh thich tmg v6i mirc d6 nhay cam 13 8,52%. Bén canh dé, cac yéu to kinh
té - xa hoi nhu dén tdc, trinh d6 hoc van, vai trd ctia lua trong sinh ké ho, trang thai kinh té
ho va tudi ciia chi ho cling tac dong dén két qua thich mg. Nghién ctru nhin manh tim quan
trong cua viéc cung cap nhiéu giai phap thich img khac nhau va nang cao nhan thirc cua
nguoi dan vé cac tiém nang, loi ich ctia thich tng voi bién doi khi hau trong san xuit nong
nghi¢p.

Tir khéa: Két qua thich ing; Nong nghiép; Cac yéu td anh huéng; Mang Bayes.

1. Giéi thi¢u

Bién dbi khi hdu anh hudng nghlem trong dén linh vuc nong nghiép va doi song x3 hoi
[1]. O nhiing qudc gia dang phat trién, ndng dan dé bi ton thuong bai cac tac dong ciia bién
d6i khi hau [2]. Viét Nam, véi 32,6% déan s6 san xudt néng nghiép[3], dd xac dinh thich tng
v6i bién d6i khi hau 14 chién lugc trong tim nham dam béo an sinh xa hoi [4]. Trong nghién
ctru vé thich ing véi bién d6i khi hau, bén canh nghién ctru cac giai phap thich g thi phan
16n nghién ctru tim hiéu chiéu canh tdm Iy - hanh vi hodc chleu canh kinh té - x4 hoi [5]. Tuy
nhién, chua cé nhiéu nghién ctu két hop ca hai, ngoai mot sO no luc thém vao mot sb bién
nhu nhén thirc, thai d vé hanh vi thich img bén canh céc yeu t6 nhan khau hoc [6, 7]. Ngoai
ra, mdt sd nghién ctiru mé phong cac yéu t6 x4 hoi va yéu td tu nhién trong mo hinh dong lyc
khi hau - xa hoi trong chu trinh hdi tiép [8]. Trong khi chuyén nhan thirc sang hanh vi la mét
qua trinh phue tap [9], bi chi ph01 boi nhidu yéu t tim 1y va phi tam 1y, thi két qua thye hién
hanh vi 1a mot qua trinh da bién hon khi ma lién quan t6i dic diém cta bién d6i khi hau va
hé théng san xuét [10]. Nghién ciru nay 1am rd cac yéu t anh huong tir ¥ dinh dén hanh vi
va két qua thich img. Thong qua danh gia ket qua thich ing v6i mé hinh mang Bayes, nghién
ctru 1am 13 vai trd ciia yéu t6 tim 1y, yéu t6 nhan khau hoc dén sy bén ving cua thich tmg.

Tap chi Khi twong Thuy van 2024, 760, 54-64; doi:10.36335/VNJHM.2024(760).54-64  http://tapchikttv.vn/



Tap chi Khi twong Thuy van 2024, 760, 54-64; doi:10.36335/VNJHM.2024(760).54-64

55

Nghién ctru trién khai tai huyén ba Bic, huyén mién nai cd ty 1€ hg ngheo cao, noi lua
c6 vai trd quan trong trong sinh ké ciia nguoi dan. Thich tmg trong san xuat lda tai dia ban
khong chi dong gop vao viéc han ché tai nghéo ma con dam bao sinh ké, gop phan nang cao
néng luc tmg pho véi bién doi khi hau. Nghién ctru cac yéu t6 anh huong tir chiéu canh hanh
vi s€ la thong tin quan trong cho cac nha quan ly trong viéc lwa chon can thiép, hd trg phu
hop dé ting cuong kha ning thich ing cia cong dong mot cach bén vimng.

2. S6 liéu va phwong phap nghién ciru

2.1. Khung Iy thuyét

Nghién ciru phat trién khung 1y thuyét vé hanh
vi thich tng [11] véi 4 hop phan chinh, & d6 tac
dong ciia bién doi khi hau, yéu td bdi canh 1a dau
vao cua cac tién dé tam 1y xa hoi dan dén cac hanh
vi thich tmg va két qua ciia cac hanh vi d6, va su
phan hdi cta hanh vi thich Gmg.

Véi cach tiép can bdi canh, trong nghién ctru
nay, cac yéu tb mang tinh ngoai canh dugc xem la
yéu t6 tac dong dén y dinh, hanh vi va két qua thyc
hién hanh vi. Yéu t6 tdm 1y thé hién qua y dinh
thich tmg khi y dinh dugc xem nhu tién dé quan
trong cua hanh vi thich tng [12—15]. Khung ly

Cac yéu to
tam ly

Hanh vi
thich &ng

Két qua
thich &rng

Céac yéu to
ngoai canh

Tac dong
cla BBKH

thuyét nghién ctru duoc thé hién trong Hinh 1. Hinh 1. Khung ly thuy¢t nghién ctru.

Nét lién: Quan hé nguyén nhan-h¢ qua gilta cac yéu to
Net dut: Sy hoi tiép cua két qua thich ing dén cic yéu

2.2. Khu vuec nghién curu
t6 dau vao.

Nghién ctru duogc trién khai tai huyén ba
Bic, tinh Hoa Binh, Viét Nam (Hinh 2), 1a dia phuong phan anh dugc nhiéu dic trung cua
huyén mién nui. Huyén Da Bic ¢ dia hinh chia cét phtrc tap, do déc 16n. Huyén c6 khi hau
nhi¢t déi gié mua, nhi¢t do trung binh trong nam la 23-24°C; lugng mua trung binh 1.800
mm/nim. D4t canh tac rai rac & cac thung liing hodc cao nguyén tuong déi bang phing; Béao
cao danh gia bién d6i khi hau tinh Hoa Binh cho thiy trong 58 nim gan day (1961-2018),
nhiét do trung binh ndm tang khoang 1,2°C, trong khi lugng mua c6 xu hudéng giam [16].
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2.3. Thiét ké nghién ciru va thu thip s6 liéu

Phuong phap phong van chuyén gia va thao luan nhom véi cac cau hoi mo duoc ap dung
dé tim hiéu vé thyc trang canh tac Ita tai huyén Pa Béc, cac tac dong cua bién d6i khi hau
trong canh tac lua & dia phuong, cac bién phap thich ing thuong duogc trién khai. Chuyén gia
la can by Hoi néng dan tinh, can b hdi nong dan huyén, can by S¢ nong nghiép, can bd
Trung tdm dich vu ndng nghiép.

C& mau duogc xac dinh theo Cochran [18] cho thang do khoang, c¢& mau dugc xac dinh
theo cong thuc:

t2*s?2  1.962 x 1.252
o= " T T (5+03)2

Trong d6 t 1a gia tri cho muc alpha 0,25 trong mdi dudi = 1,96 (mirc y nghia alpha 0,05
chi mirc @6 rui ro ma ngudi nghién ciru chap nhan dwoc); s 1a gia tri ude tinh cta do léch
chuén = 1,25 (wdc tinh bién thién d6 1éch chuén cho thang 5 muc dugc tinh bdi 5 muc chia
4 khoang (bao gom hau hét dén 98% gia tri dir liéu); d 1a bién sai chap nhan dugc = 0,15 (5
thang do x muc chip nhan sai s6 0,03).

Trén tong quy md hg cua cac xa nghién ciru 1a 5344 ho, & mau can c6 12 267. Tuy nhién,

v6i ¢d mau vuot qua 5% téng mau, ¢& mau thyc té theo Cochran’s (1977) 1a:
I n, _ 267 _ 254
L= = =
(1 o ) (1 4+ 287 =)
Toéng quy mo 5344

Trong d6 tong quy mo la 5344; n,, la c& mau can c6 tinh theo cong thirc cia Cochran =
267; n, la c& mau can dé dam bao c& mau > 5% tong quy mo.

Dé dam bao kha nang thu s6 luong phleu hoi can thiét, 300 ho dwoc khao sat. SO phleu
hop 1¢ dé thyc hién chay m6 hinh la 254 phiéu. Nguoi tra 16i 1 cha ho, 1a ngudira quyét dinh
chinh hoat dong san xuat nong nghiép ciia ho. Khao sat chinh thirc trién khai thanh 2 dot:
Dot 1 trién khai vao thang 1-2 nim 2022 khi nguoi dan vira bt dau vu laa méi, nham tim
hiéu y dinh thyc hién mot sb bién phép thich tng trong canh tac laa; Dot 2 tién hanh vao
thang 11-12 nam 2022 nhim d4nh gia két qua thyc hién bién phap thich tng.

= 267

2.4. Phuong phap nghién ciru

Nghién ctru nay sir dung mang Bayesian dé phan tich két qua ctia hanh vi thich ing véi
bién d6i khi hau trong canh tac ltia thong qua sir dung phan mém Netica phién ban 6.09 cua
Norsys Software Corp. Mang Bayes 1a cong cu thong ké phi tham s6 dua trén suy luan Bayes
suy ra anh hudng ciia cac bién quan sat toi bién dich theo hai chiéu nguyén nhan - hé qua va
nguoc lai [19]. Cau trac mang Bayes gom hai phan: Phan tht nhat 14 cau trac mot do thi c6
dinh hudng khong tuan hoan (DAG), thé hién qua cac nut va cac mii tén tuong tng nham
md ta sy phu thude 1an nhau giilta cac bién. Phan hai 1a tham s6 ciia mang Bayes, 1a bang xac
xuit c¢6 diéu kién (CPTs) nham xac dinh phan bd x4c xuit cta cic nut dia trén nit goc cua
ching. Phan tich d6 nhay cho phép kiém tra d6 nhay dau ra ciia mé hinh khi thay ddi cac
tham sd dau vao, cho phép xac dinh muc d6 anh hudng cia cac yéu t6 dau vao dén bién muc
tiéu thong qua do giam phuong sai [20-22].

2.5. M6 td bién va cdt bién

Trong bai toan sir dung mang Bayes, cac bién lién tuc thudng dwoc roi rac hoa [23],
trong d6 sb luong cac khoang cang ting thi cang 6 xu hudng cai thién d6 chinh xac ciia mé6
hinh. M6t phuong phap roi rac hoa duoc goi la t6t khi no duy tri hodc t6i da sy phu thudc 13n
nhau giita cac bién. Bén canh dé, viéc quyét dinh cac gia tri 2161 han con phu thudc vao muc
tiéu nghién ctru hodc kién thirc chuyén mon lién quan t6i bién nghién ctru [24]. Truc cac nit
hanh vi trong nghién ciru ndy gdm 3 bién: y dinh thich tmg, su thuc hién hanh vi thich tng
va két qua ctia hanh vi thich ing.
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Bién y dinh thich (mg phan anh suy nghi ciia mot c4 nhéan vé viéc co y dinh hay khong
¢6 ¥ dinh trién khai bién phap thich tng. Y dinh thich mg khac v6i ning lyc thich ting khi
ma mot ¢4 nhan hay hd c6 thé ¢o dﬁy du cac diéu kién, nguén luc dé thuc hién hanh vi nhung
ho c6 thé khong c6 y dinh thyc hién hanh vi.

Bién hanh vi thich img phan anh sy c6 hay khong thuc hién hanh vi thich ing trong thyc
tién. Gia tri cta bién hanh vi thich 1'J:ng duoc tinh bang tong ctia s6 hanh vi thich tmg di thyc
hién. Thong qua tham vén chuyén gia tai dia phuong va thao ludn nhom néng dan, 05 hanh
vi thich tng dugc lwa chon dé nghién ctru bao gém diéu chinh lich thoi vy, st dung gidng
chdng chiu véi didu kién khi hau, ting cudng sir dung phan bon hiru co, ap dung ky thuat
giam nudc tudi va luan canh trén dat laa. Nhu vay, bién hanh vi thich ng nhéan gia tri nho
nhét 13 0 trong trudng hop ho khong thyc hién bat ky mot bién phap thich g nao, va nhan
gi tri 16n nhat 1a 5 trong truong hop tit ca cic bién phap thich img néu trén déu da dugc thuc
hién.

Bién két qua ctia hanh vi thich ing trong canh tic lua ciia ho dugc tinh trén co so phat
trién chi sb thich ing cia Below [25], & d6 chi s6 thich tmg cia mot ho dwoc tinh bang trung
binh cdng ctia tich ctia hanh vi thich img va trong s6 bén viing ctia hanh vi twong mg. Trong
s6 bén viing ciia hanh vi thich tmg dugc danh gia bang thang do likert 5 mic do véi 3 tiéu
chi gém: Tinh kha thi (mirc do mot bi¢n phap thich ng dugc thuc hién mot cach dé dang),
tinh hiéu qua (mic d6 mot bién phap thuc hanh thich Gmg giup giam nhe cac tac dong bét loi
ctia bién d6i khi hau) va kha ning nhan rong (kha ning ap dung & cac dién tich trong laa khac
cua hd hodc ctua nhitng hd 1an can).

Vé cac yéu t6 nhan khau hoc, xi hoi hoc, nghién ciru nay ké thira két qua nghién ctru
tong quan cta Tan-soo [26] v6i cac bién trinh do hoc van, thu nhép, tudi, gioi tinh. Bén canh
do, cac yéu tb dac trung cho dia ban nghién ctru gdm dén tdc, trang thai kinh té ho va vai trd
ctia lua trong sinh ké ho ciing dwoc dé cap.

Trong nghién ctru nay, bién y y dinh chia lam 2 trang thai gdm c6 y dinh hay khong co y
dinh. Trong khi d6, bién hanh vi thich g ctia ho dugc chia thanh 3 nhém tuong tng s6
lwong hanh vi thich tmg ¢ murc it, trung binh hay nhiéu. Bién két qua cta hanh vi thich tng
duogc xac dinh theo tir phan vi, gdm 4 trang thai thich tmg rat kém, thich Gmg kém, thich tng
tbt, thich ung rat tot. Mdi bién nhan khau hoc, xa hoi hoc déu c6 2 trang thai. Cac nat cia mo
hinh theo timg bién duoc mb ta trong Bang 1.

Bing 1. M ta cac bién.

Loai Trang thai caa Trun bé
Bién £ M0 ta bién Trang thai cia bién bién trong mang €  léch
bién : : binh ¥
Bayes chuan
1: Hoan toan khong c6
o e , ) ) y dinh 1: Khong co6 y dinh
Endlggitg‘éfg Bién Y dinh thuc hién 2: Khong c6 ¥ dinh thich ting Led 048
ag Vol b lién tuc  hanh vi thich ung 3: Binh thuong 2: Co6 y dinh thich ’ ’
d6i khi hau R ,
4: Co y dinh ung
5: Rat cé y dinh
Téne s& bidn pha 1: C6 thyc hi¢n bién It: <2 bién phap
Hanh  vi N S0 DIER PAAD b 4p thich tmg Trung binh: 3-4
. , i thich rng ma h¢ da N A . .
thich ung Bién . 0: Khong thuc hién bién phap
IR thuc hién A L - . , 1,85 0,86
voi bien d6i  lién tuc N Y bién phap thich trng Nhicu: 5 bién phap
Kkhi ha Gid tri nh6 nhat =0 Té & hanh vi thich
au Gidtril6n nhit=5 ~  On8 5O Al VI He
) ung:
Ctquatvue gy on phap TUCAUNE - 44 41 nho nhét =0 2: Kém
hién hanh vi ., ma ho da da duoc i K X 2,12 0,85
S lién tuc .2 . 3 Gia tri 16n nhat= 15 3: Tot
thich ing trién khai, tinh bang 4 RAt tbt
, chi s6 thich img Al , Ao
Vai tro chu Bién Vai tro quan trong 1 =Lbala sinh ké quan 1: Co 0.85 036
dao cua lia roirac  hay khéng quan trong 0: Khong ’ ’
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Loai Trang thai cia Trun bo
Bién £ Mo ta bién Trang thai ciia bién bién trong mang ung 1éch
bieén binh
Bayes chuin
trong  sinh trong cua canh tac 0 = Laa khong phai
ke ho lua trong sinh ké cua  sinh ké quan trong
ho
Gisitinh DM Gigitinhciachiahy L NAm |: Nam 0,76 043
101 rac 0: Nor 0: N
A A Bién A AL o - 1: Mudng 1: Mudng
Dan tdc i rac Dan tdc ctia chi ho 2 Khic 2 Khac 1,41 0,49
) ) 1: Ba hoc hét Trung 111 Dallll O(t:hlz)er: Trung
Trinh d0 Bién  Sénimdihoccia  hoc phd thong ocprothong
£ n A £ 2: Chua hoc hét 1,60 0,49
hoc van liéntuc chuho 2: Chua hoc hét Trung 2
PO Trung hoc phd
hoc pho thong N
thong
Trang thai . X Phan loai trang thai . \ . \
kinh t cia E;f?ac kinh t& nghéo hay (1); Eﬁgﬁ" Coheo (1); Eﬁgﬁ" Coheo 028 045
ho * Khongngheocuahy e ne ' gng
. 1: Bang hoac dudi 40 2.
Tudichiho D" Tudicia chi ho tudi I: < 40tuot 123 042
lién tuc 2:>40

2: Trén 40 tudi

3. Két qua va thao luan

3.1. Két qua

Két qua chay mo hinh mang Bayes dugc thé hién trong Hinh 3, cho biét x4c suit ban dau
ctia mdi bién. Gia tri bén dudi mdi nat 1a gia tri trung binh va do 1éch chuén cua timg yéu t.
Cu thé, phan 16n s6 ho tham gia khéo sat ¢6 lua 1a sinh ké quan trong, chiém 85%. Ty 1& chu
ho chua hoc hét THPT chiém da sb v6i xdp xi 60%; Mudng 1a dan toc phd bién nhét (59%)
va phan 16n chil ho 13 nam gidi, chiém gan 75,6%.

Lién quan dén cac bién thudc nhom hanh vi, c6 64,4% sb ho tham gia phong van c6
dinh thyc hién thich ing. Trong s6 5 hanh vi thich ting, s6 h¢ thuc hién tir 1-2 hanh vi thich
tmg chiém da s6 v6i 42% s6 h¢, theo sau 1a s6 ho thyc hién 5 hanh vi thich tmg va tir 3-4
hanh vi thich img, voi ty 1¢ 1an luot 12 33% va 25%. Phan 16n s6 ho c6 két qua thich ing chua
t6t (VO’I téng chi so thich img ¢ murc kem va rat kém 1a 64%), trong khi d6, mic thich ing tdt
(thé hién qua chi s6 thich ung tot va rat tot) chi dat khoang 36%.

Lua

Co
Khong

85.0
15.0

0.85+0.36

h 4

Y dinh thich ung

Khong
Co

356
64.4

Gioitinh
Nam  75.5 [
Nu 244 mm |

0756043

h 4

1642048

A

Tuoi

Duoi40
Trend0

772
22.8

1.23+0.42

Dan toc

Muong  59.1 jmmmm |
Khac 409 e | |
1.41+0.49

Hanh vi thich ung Ket qua thich ung
It 42.0 Ratkem 25.0 mm
Trung binh  24.9 E _Il'S:‘m ggg :.
cao 20 RatTot 7308
1.91x086 R E0ED
A v yy

Trinh do hoc van
THPT 40.2
Duoi THPT  59.8

16+049

Trang thai kinh te ho
Ngheo 276mm | |
Khongngheo 72.4 s

0276045

Hinh 3. M6 hinh mang Bayes thé hién thyc trang thich ing ctia hg trong canh tac laa.

Phan tich d nhay trong mé hinh mang Bayes cho biét mirc 6 ma mot bién trong mo
hinh 4nh huong dén bién muc tiéu va dugc dinh lugng thong qua do gidm phuong sai. Gia

tri gidm phuong sai cang cao thi muc d anh huong dén bién muc tiéu cang 16n.
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Bing 2. Mirc do anh hudng cua cac yéu t dén két qua thyc hién thich Gmg.

Hanh Y Din Sinh Kinh Giéi Trinhdd  Tudi
Yéu to vi dinh  tdc keé teh¢ tinh hocvan  chi h§

D¢ gidm phuong sai (%) 27,23 852 339 185 1,54 0,96 0,50 0,48

Béng 2 cho thay két qua phén tich do nhay ddi vdi cac bién anh hudng, xép theo thir tyr
anh huong giam dan dén bién muc tiéu twong tmg. Két qua phan tich d¢ nhay chi ra rang sb
lwong hanh vi thich tmg da dugc thuc hién c6 anh huong nhiéu nhat dén két qua thich tmg,
v6i gia tri d6 giam phuong sai 13 27,23%, theo sau 13 y dinh thich tng (8,52%). Cac yéu t6
dan tdc, vai tro cua lua trong sinh Kké, trang thai kinh té ho, gidi tinh, trinh do hoc van va tudi
chi1 ho ciing c6 anh hudng t6i két qua thich ing nhung & mic thap hon véi do giam phuong
sai tir 0,48 dén 3,39%. Nhu vy viéc thyc hién thich timg ctia ho c6 dat két qua t6t hay kém
phu thudc rat nhiéu vao viéc ho c¢6 y dinh thyc hién thich ing hay khong va trong thyc tién,
c6 bao nhiéu bién phap thich (mg da dugc trién khai. So véi mot sé yéu t6 ngoai canh thi hai
yéu t6 y dinh va hanh vi thyc hién thich ing c6 anh huéng dang ké nhét dén két qua thuc
hién thich ung.

3.2. Thdo ludn

Thong qua ap dung mo hinh tich hop giita cac tién dé tam Iy hanh vi véi cac tién dé ngoai
canh t6i hanh vi va két qua thuc hién hanh vi véi cach tiép can lién nganh, nghién ctru lam
rd vai trd cta cac yéu t6 anh huong dén két qua ciia hanh vi thich tmg bién d6i khi hau. Lya
chon hanh vi thich tmg trong canh tac ltia tai mot tinh mién nui phia Bic Viét Nam, nghién
ctru x4c dinh ¥ dinh thich (mg, cac hanh vi thich ing chii dao va danh gia sy bén viing ciia
két qua thich mg théng qua chi s6 thich tng. Trén co s¢ d6, mé hinh mang Bayes duoc ap
dung nham danh gia muc d6 anh hudng cta cac yéu té tdm 1y va phi tdm 1y dén két qua thich
ung.

Yéu té hanh vi thich ung: Cac yéu té anh huong két qua thich timg cho thiy hanh vi thich
ng la mot trong nhimg yéu t6 tac dong dang ké nhét, d6 nhay 1 27,23%. Trudc hét 1a do
bién d6i khi hau anh hudng dén con nguoi va hé thong tu nhién theo nhiéu cach khac nhau,
doi hoi nhirng bién phép thich img khac nhau [27]. Su két hop nhiéu bién phap thich Gng lam
giam dang ké thiét hai do bién d6i khi hau [27]. Thém vao d6, vé mat sinh 1y hoc thuc vat, &
cac thoi ky sinh truong khac nhau ciia cdy c6 thé chiu nhiing t6n thwong khac nhau do bién
d6i khi hau [28].

Yéu t6 y dinh thich vmg: Yéu t6 y dinh thich tmg 1a mot tién dé mang tinh tam 1y - xa hoi
quan trong trong viéc cdu thanh nén hanh vi thich tng [11, 29-32], tir d6 dong gop vao hiéu
qua thich ng. Nghién ctru nay déng gop thém mot minh chimg mang tinh dinh lugng vé vai
trd cta y dinh dén hidu qua thich Gmg véi bién ddi khi hau trong linh vyc néng nghiép, cu thé
1a canh tac lua, voi gia tri giam phuong sai dat 8,52%.

Yéu té dan téc: Trong sO cac dic trung nhan khau hoc, Dén tdc 1a mot trong nhimng yéu
t6 c6 anh huong dén viéc thyuc hién thich ing va két qua thich Gmg. Trong nghién ciru nay,
yéu t6 dan toc chi dimg sau vai tro ctia yéu t6 hanh vi va y dinh thich Gmg, véi gia tri giam
phuong sai 1a 3,39%, trong d6 dan toc Mudng duoc chi ra 1a c¢6 kha niang thich tmg t6t hon
cac dan toc khac tai dia ban nghién ciru. O Viét Nam, mot s6 nghién ctru chi ra sy khac biét
ctia dan toc anh huong dén kha ning thich Ung nhu [33-38]. V61 dac trung dén toc Muong
1a cu dén ban dia lau doi, 1a dan toc phd bién nhit & tinh Hoa Binh va lta 1a mot cay trong
mang tinh truyén thong, cac tip quan canh tac va thuc hanh thich img c6 thé dé dang duoc
trién khai hon so voi mét sb dan toc khac.

Ye éu to vai tro cua lia trong sinh ké: Mic du dia phu:ong dang trong qua trinh chuyén d01
co cau cdy trong, ltia van 1a mot cdy trdng quan trong gitp dam bao nhu cau ty cung cap
lwong thyc cta ho gia dinh. Trong nghién ctru nay, véi 85% sd ho coi laa 13 mot cdy trong
quan trong trong sinh ké, yéu t6 vai tro ciia liia trong sinh ké c6 d6 nhay 1,85% trong viéc
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dong gop vao két qué thich tmg. Vi ddc thu diéu kién thoi tiét, khi hiu cia huyén Pa Bac
thuan loi cho canh tac lua va cac hoat dong hd tro cta chinh quyén dia phuong trong viéc
gidi thiéu, thu nghiém cac gibng lia méi co chét luong tot, ning suat cao, mot s6 thuong
hi¢u lua gao sach chat lugng cao nhu gao J02 déa dugc chu trong phat trién & dja phuong.
Dong thoi, dia phuong ciing khuyén khich san xuat thém vu dong trén dét lta dé gia tang thu
nhap [16].

Yéu t6 trang thai kinh té h¢: Trang thai kinh té ho c6 anh huong dén kha nang thyc hién
hanh vi thich tmg [26], tir @6 anh huéng dén két qua thich tng. Diéu nay 14 do qua trinh Gng
pho dé bao vé sinh ké khoi nhiing tic dong va thiét hai do bién doi khi hau gay ra doi hoi su
dau tu vé ngudn lyc, trong d6 co tai chinh [39]. Trong bai toan thich tmg voi bién d6i khi
hau, nhitng h c¢6 diéu kién kinh té t6t hon thi c6 kha ning chdng chiu tét hon nhimng ho
nghéo [34, 40].

Yeu 16 gidi tinh: Giéi tinh 12 mot trong nhimng yéu t6 nhan khau hoc c6 anh huong dén
quyét dinh thich img va két qua thich tmg [29]. Su khac biét giita gidi nam va gidi nitr dbi véi
viéc thuc hién thich img voi bién d6i khi hau c6 thé xuit phat tir sy khac biét trong cach suy
nghi cua hai gi6i. Trong nghién ctru ndy, nit gidi 1a cht ho c6 kha nang dat duoc két qua thich
g t6t hon. Didu nay 1a do lua 1a ciy trong quen thudc nén nit gidi co thé d& dang ra quyét
dinh va tham gia vao qua trinh trién khai. Thém vao do, viéc xac dinh cay lta co vai tro trong
dam bao nhitng nhu cau luong thyc téi thiéu cua ho, nam gidi c6 xu hudéng dam duong nhiing
cong viéc noéng nghi¢p khac nhu trong rung, hodc lam cac viée ph1 nong nghiép.

Ye eu 16 trinh do hoc van: Trong s cac yéu to mang tinh ngoai canh thi trinh d6 hoc van
1a mot yéu t6 rat quan trong trong viéc dong gop vao viée trién khai cac hoat dong thich tmg
[29], va duoc xac dinh nhu mot yéu td tich cuc trong hau hét cac nghién ctu [26]. Nghién
ctru nay dong gop thém mét minh chu:ng vé tAm quan trong cta trinh d6 hoc van d01 véi thich
g v&i bién d01 khi hau tir hanh vi dén hiéu qua. Gido dyc cho phep nong dén tiép can duoc
cac thong tin can thiét, ting kha ning giai quyét van dé [41] va tir d6 thuc day viéc thuc hanh
thich g phu hop véi diéu kién ciia ho [42]. Véi dic trung cta dia ban nghién ciru 13 ving
nui va déng bao dan tdc thiéu sb cao thi trinh do hoc vén lai cang trd nén quan trong khi nd
anh huong dén kha ning tiép nhan cac thong tin, kién thirc va kha niang ap dung cac bién
phép thich ng.

Yéu t6 tuéi ciia chit h¢: Vai trd ctia tudi trong trién khai cac thuc hanh thich tng Vol bién
d6i khi hau da duoc dé cép trong hau hét cac nghién ctru [2 6], mac du vai tro cia tu01 den
hanh vi thich ing thay d6i tiy thuge timg nghién ciru. Mot s6 nghién ctru da chi ra rang tudi
tré lién quan dén murc do san sang tiép nhan cac kién thirc, k¥ thuat méi, do d6 no co ~dong
gop vao viée ra quyét dinh trién khai cac bién phap thich tmg, tir d6 anh huong toi két qua
thich mg. Nghién ctru nay chira rang & d0 tudi tir 40 tré xudng thi hidu qua thich tmg c6 xu
hudng tang 1én. Diéu nay 1a do tudi tré co sy nang dong va dam chap nhan rui ro trong thu
nghiém cac k¥ thuat, cong nghé méi dé c6 thé ting hiéu qua san xudt [43] va c6 kha ning
tiép can thong tin vé bién ddi khi hau qua cac phuong tién truyén thong hién dai [44]. Thém
vao d6, kinh nghiém chi déng mot phﬁn vai trd trong viéc thuc hién mat s6 bién phép thich
{mg twong ddi don gian nhu thay di lich thoi vu.

4. Két luan

Trude nhimg tac dong cua bién doi khi hau, viéc nghién clru sdu vé cac hanh vi thich
{mg vai bién d6i khi hau tir nguyén nhan dén két qua ngay cang tré nén quan trong, dac biét
1a trong nhirng linh vue cy thé nhu nong nghiép khi ma hanh vi gan chat véi sinh ké. Nghién
ctru ndy lam sang t6 cac yéu t6 tim 1y va phi tim 1y anh huong dén hanh vi va két qua thich
ung.

Bang viée nghién ctru hanh vi thich tmg ctia ngudi dén trong canh tac lua tai mot tinh
mién nuai phia Bac Viét Nam véi phan 16n 14 ddng bao dan toc thiéu s6, nghién ctru nay da
lam 16 cac yéu td noi tai va ngoai canh anh huong dén két qua thich tmg. Nghién ctru da chi
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ra vai tro dang ké ctia viéc két hop trién khai nhidu bién phép thich ing va y dinh thich tmg
trong viéc cau thanh nén két qua thich img. Bén canh do, trong s6 cac yéu tb ngoai canh thi
nir gioi, trinh dg hoc van, trang thai kinh t& ho va vai tro ctia lta trong sinh ké 1a nhitng yéu
t6 quan trong dong gop vao sy thanh cong cua thuc hanh thich img. Do do, viéc gidi thiéu
nhiéu lwya chon thich g khac nhau va nang cao nhan thirc cua nguoi dan vé cac tlem nang,
loi ich cia thich tng voi bién dbi khi hau trong san xuit nong nghiép 1a thyuc su can thiét dé
c6 thé dat dugc nhiing két qua thich ing bén vimng.

Dbong gop cua tac gia: Xay dung y tuong nghién cu: HX.H., L.D.H.; Xt ly s6 lidu: H.X.H.,
P.T.H.; Viét ban thao bai bao: H.X.H.; Chinh stra bai bao: H. X H.

Loi cam doan: Tap thé tac gia cam doan bai bdo nay 1a cong trinh nghién ctru cua tap thé
tac gia, chua dugc cong bo & dau, khong dugc sao chép tir nhiing nghién ctru trudc day;
khong co su tranh chap loi ich trong nhom tac gia.

Tai liéu tham khio

1. Portner, H.O.; Roberts, D.C.; Tignor, M.; Poloczanska, E.S.; Mintenbeck, K.;
Alegria, A.; Craig, M.; Langsdorf, S.; Ldschke, S.; Moller, V.; Okem, A. Climate
Change 2022: Impacts, adaptation, and vulnerability contribution of working group
ii to the sixth assessment report of the intergovernmental panel on climate change.
Cambridge University Press. Cambridge University Press, Cambridge, UK and New
York, NY, USA, 2022.

2. Altieri, M.A.; Nicholls, C.I. The adaptation and mitigation potential of traditional
agriculture in a changing climate. Clim. Change 2017, 140(1), 33-45. doi:
10.1007/s10584-013-0909-y.

3. Bank, W. Taking Stock, March 2023: Harnessing the potential of the services sector
or growth. Tak. Stock. March 2023 Harnessing Potential Serv. Sect. Growth, 2023,
3, doi: 10.1596/39524.

4. Bank, W. Vietnam country climate and development report. Vietnam Ctry. Clim. Dev.
Rep. 2022, 7, doi: 10.1596/37618.

5. Hoa, L.D.; Elton, L.; Ian, N.; Johan, B. Factors influencing the adaptation of farmers
in response to climate change: a review. Clim. Dev. 2019, 11(9), 765-774. doi:
10.1080/17565529.2018.1562866.

6. Nhat, L.D.T.; Roberto, F.; Bjoern, O.S.; Wasmann, R.; Dinh, T.N.; Nong, K.N.N.
Determinants of adoption of climate-smart agriculture technologies in rice production
in Vietnam. Int. J. Clim. Chang. Strateg. Manag. 2020, 12(2), 238-256. doi:
10.1108/IJCCSM-01-2019-0003.

7. Tuan, N.A.; Duy, N.; Shawn, L.; Nguyen, T.T. Changes in the environment from
perspectives of small-scale farmers in remote Vietnam. Reg. Environ. Chang. 2021,
21(4), 98. doi: 10.1007/s10113-021-01835-6.

8. Brian, B. et al. Linking models of human behaviour and climate alters projected
climate change. Nat. Clim. Chang. 2018, 8(1), 79-84. doi: 10.1038/s41558-017-
0031-7.

9. Gifford, R.; Kormos, C.; McIntyre, A. Behavioral dimensions of climate change:
Drivers, responses, barriers, and interventions. Wiley Interdiscip. Rev. Clim. Chang.
2011, 2(6), 801-827. doi: 10.1002/wcc.143.

10. Bryant, C.R. Adaptation in Canadian Agriculture to Climatic Variability and Change.
Anthropol. Food 2020, S14, 181-201. doi: 10.4000/a0f.10723.

11. Carman, J.P.; Zint, M.T. Defining and classifying personal and household climate
change adaptation behaviors. Glob. Environ. Chang. 2020, 61, 102062. doi:
10.1016/j.gloenvcha.2020.102062.

12. Fielding, K.S.; Terry, D.J.; Masser, B.M.; Hogg, M.A. Integrating social identity
theory and the theory of planned behaviour to explain decisions to engage in



Tap chi Khi twong Thiiy vin 2024, 760, 54-64; doi:10.36335/VNJHM.2024(760).54-64 62

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

sustainable agricultural practices. Br. J. Soc. Psychol. 2008, 47(1), 23-48. doi:
10.1348/014466607X206792.

Li, X.; Zhang, Y.; Guo, F.; Gao, X.; Wang, Y. Predicting the effect of land use and
climate change on stream macroinvertebrates based on the linkage between structural
equation modeling and bayesian network. Ecol. Indic. 2016, 85, 820-831. doi:
10.1016/j.ecolind.2017.11.044.

Adnan, N.; Nordin, S.M.; Bahruddin, M. A.; Tareq, A.H. A state-of-the-art review on
facilitating sustainable agriculture through green fertilizer technology adoption:
Assessing farmers behavior. Trends Food Sci. Technol. 2019, 86, 439-452. doi:
10.1016/5.tifs.2019.02.040.

Castillo, G.M.L.; Engler, A.; Wollni, M. Planned behavior and social capital:
Understanding farmers’ behavior toward pressurized irrigation technologies. Agric.
Water Manag. 2021, 243, 106524. doi: 10.1016/j.agwat.2020.106524.

People’s Committee of Hoa Binh Province. Updated action plan to response to
climate change in Hoa Binh Province, 2019.

Da Bac, P.C. The implementation of the 2022 socio-economic development plan of
Da Bac District, 2022.

Bartlett, J.E.; Kotrlik, J.W.; Higgins, C.C. Determing appropriate sample size in
survey research. Inf. Technol. Learn. Perform. J. 2001, 19(1), 43-50.

Pearl, J. Probabilistic reasoning in intelligent systems: Networks of plausible
inference. The 2™ ed. Sanfrancisco, California: Morgan Kauffman Publishers, 1988.
Borsuk, M.E.; Stow, C.A.; Reckhow, K.H. A Bayesian network of eutrophication
models for synthesis, prediction, and uncertainty analysis. Ecol. Modell. 2004, 173(2—
3), 219-239. doi: 10.1016/j.ecolmodel.2003.08.020.

Marcot, B.G.; Steventon, J.D.; Sutherland, G.D.; McCann, R.K. Guidelines for
developing and updating Bayesian belief networks applied to ecological modeling
and conservation. Can. J. For. Res. 2006, 36(12), 3063-3074. doi: 10.1139/X06-135.
Newton, A.C. Environmental modelling: new research. Nova Science Publishers,
New York, 2009.

Finn, T.D.N.; Jensen, V. Bayesian networks and decision graphs. The 2™ ed. Springer
New York, NY, 2007.

Pollino, C.A.; Woodberry, O.; Nicholson, A.; Korb, K.; Hart, B.T. Parameterisation
and evaluation of a Bayesian network for use in an ecological risk assessment.
Environ. Model. Softw. 2007, 22(8), 1140—1152. doi: 10.1016/j.envsoft.2006.03.006.
Below, T.B. et al. Can farmers’ adaptation to climate change be explained by socio-
economic household-level variables? Glob. Environ. Chang. 2012, 22(1), 223-235.
doi: 10.1016/j.gloenvcha.2011.11.012.

Tan-Soo, J.S.; Li, J.; Qin, P. Individuals’ and households’ climate adaptation and
mitigation behaviors: A systematic review. China Econ. Rev. 2023, 77, 101879. doi:
10.1016/j.chieco.2022.101879.

IPCC. IPCC ARG, 2022, pp. 1386.

Asseng, S.; Zhu, Y.; Wang, E.; Zhang, W. Crop modeling for climate change impact
and adaptation. Second Edi. Elsevier Inc., 2015.

Le Dang, H.; Li, E.; Nuberg, 1.; Bruwer, J. Factors influencing the adaptation of
farmers in response to climate change: A review. Clim. Dev. 2019, 11(9), 765-774.
doi: 10.1080/17565529.2018.1562866.

Talanow, K.; Topp, E.N.; Loos, J.; Martin-Lopez, B. Farmers’ perceptions of climate
change and adaptation strategies in South Africa’s Western Cape. J. Rural Stud. 2021,
81,203-219. doi: 10.1016/j.jrurstud.2020.10.026.

Chandio, A.A.; Jiang, Y.; Ahmad, F.; Adhikari, S.; Ain, Q.U. Assessing the impacts
of climatic and technological factors on rice production: Empirical evidence from



Tap chi Khi twong Thuy van 2024, 760, 54-64; doi:10.36335/VNJHM.2024(760).54-64 63

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

Nepal. Technol. Soc. 2021, 66, 101607. doi: 10.1016/j.techsoc.2021.101607.

Yang, X.; Zhou, X.; Deng, X. Modeling farmers’ adoption of low-carbon agricultural
technology in Jianghan Plain, China: An examination of the theory of planned
behavior. Technol. Forecast. Soc. Change 2022, 180, 121726. doi:
10.1016/j.techfore.2022.121726.

Nguyen, Y.T.B.; Leisz, S.J. Determinants of livelihood vulnerability to climate
change: Two minority ethnic communities in the northwest mountainous region of
Vietnam. Environ. Sci. Policy 2021, 123, 11-20. doi: 10.1016/j.envsci.2021.04.007.

Phuong, T.T.; Tan, N.Q.; Dinh, N.C.; Van Chuong, H.; Ha, H.D.; Hung, H.T.
Livelihood vulnerability to climate change: Indexes and insights from two ethnic
minority communities in Central Vietnam. Environ. Challenges 2023, 10, 100666.
doi: 10.1016/j.envc.2022.100666.

Le, H.D.; Dang, H.T.H.; Harrison, S. Key factors influencing Vietham REDD+
Participation. J. Sustain. For. 2023, 42(3), 241-259. doi:
10.1080/10549811.2021.1993926.

Son, H.N.; Chi, D.T.L.; Kingsbury, A. Indigenous knowledge and climate change
adaptation of ethnic minorities in the mountainous regions of Vietnam: A case study
of the Yao people in Bac Kan Province. Agric. Syst. 2019, 176, 102683. doi:
10.1016/j.agsy.2019.102683.

Sen, L.T.H.; Bond, J.; Winkels, A.; Linh, N.H.K.; Dung, N.T. Climate change
resilience and adaption of ethnic minority communities in the upland area in Thtra
Thién-Hué province, Vietnam. NJAS - Wageningen J. Life Sci. 2020, 92, 100324. doi:
10.1016/j.njas.2020.100324.

Van Huynh, C. et al. Indigenous knowledge in relation to climate change: adaptation
practices used by the Xo Dang people of central Vietnam. Heliyon 2020, 6(12),
€05656. doi: 10.1016/j.heliyon.2020.e05656.

Du, K.; Yu, Y.; Wei, C. Climatic impact on China’s residential electricity
consumption: Does the income level matter?. China Econ. Rev. 2020, 63, 101520.
doi: 10.1016/j.chieco.2020.101520.

Arouri, M.; Nguyen, C.; Ben Youssef, A. Natural Disasters, Household Welfare, and
Resilience: Evidence from Rural Vietnam. World Dev. 2015, 70, 59-717.

Chepkoech, W.; Stober, S.; Kurgat, B.K.; Bett, H.K.; Mungai, N.W.; Lotze-Campen,
H. What drives diversity in climate change adaptation strategies for African
indigenous vegetable production in Kenya?. Econ. Anal. Policy 2023, 77, 716-728.
doi: 10.1016/j.eap.2022.12.016.

Ndamani, F.; Watanabe, T. Determinants of farmers’ adaptation to climate change: A
micro level analysis in Ghana. Sci. Agric. 2016, 73(3), 201-208. doi: 10.1590/0103-
9016-2015-0163.

Alwarritzi, W.; Nanseki, T.; Chomei, Y. Analysis of the Factors Influencing the
Technical Efficiency among Oil Palm Smallholder Farmers in Indonesia. Procedia
Environ. Sci. 2015, 28, 630-638. doi: 10.1016/j.proenv.2015.07.074.

Bekuma, T.; Mamo, G.; Regassa, A. Research in Globalization Indigenous and
improved adaptation technologies in response to climate change adaptation and
barriers among smallholder farmers in the East Wollega Zone of Oromia , Ethiopia.
Res. Glob. 2023, 6, 100110. doi: 10.1016/j.resglo.2022.100110.



Tap chi Khi twong Thuy van 2024, 760, 54-64; doi:10.36335/VNJHM.2024(760).54-64 64

Apply Bayesian network to evaluate determinants of climate
change adaptation outcomes in rice cultivation at Hoa Binh
province
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Abstract: Adaptation to climate change is a complex process where the application of
adaptation measures and their outcomes are influenced by both internal and external factors.
This study aims to explore the contribution of psychological antecedents and socio-economic
antecedents to the results of adaptive behaviors. Through a sociological survey and
understanding the impacts of climate change on 254 rice farming households in Hoa Binh
province, Vietnam, the study applied a Bayesian network (a non-parametric statistical method)
to determine the influence of behavioral factors on adaptation outcomes. The results show that
two main factors are the number of adaptation measures taken with a sensitivity level of
27.23% and the intention to adapt with a sensitivity level of 8.52%. In addition, socio-economic
factors such as ethnicity, education level, the role of rice in household livelihoods, household
economic status, and the age of the household head also impact adaptation results. The study
emphasizes the importance of providing a variety of adaptation solutions and raising people's
awareness of the potential and benefits of climate change adaptation in agricultural production.

Keywords: Adaptation outcomes; Agriculture; Determinants; Bayesian network.
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Tém tit: Cac hop chat Peflo hda (PFCs) v6i nhiéu dic tinh hitu ich nhu sy 6n dinh nhi¢t va
hoa hoc, ¢6 kha nang thim dau, m& va nuéc duge ing _dung cao trong doi song hién nay.
Song song vdi 1gi ich nd mang lai, ddc tinh cua PFCs van chua dugc mo ta rd nhung da co
mot s& nghién ciru cac anh hudng trén gan nhu sy phinh to gan va u gan, thir nghiém cam
bién doc tinh voi hé théng mién dich va bénh ung thu. Nghién ciru nay tién hanh dénh gia
ndng do cac hop chét Peflo trong nudc song trén dia ban huyén Pong Anh, Thanh phd Ha
Noi trong 2 dot thang 12/2021 va thang 6/2022 va dé xuat bién phéap nang cao hiéu qua quan
Iy bang cac phuong phap cac phuong phap khao sat, ldy mau, phan tich mau, va danh gia
rti ro. Két qua nghién ctru cho thy tong ham luong cac hop chat PFCs trong cic mau nudc
thu thap doc cac séng chay qua huyén Dong Anh déu nam trong khoang tir 10° “ ng/l den
387.704 ng/l. Ham luong cac cau tur chat PFCs hau hét déu thap hon gidi han cho phép vé
chat tuy nhién, déang ké dén 1a ham luong dibenzo [a,h]anthracen trong tat ca cac mau lai
vuot ngudng tir 1,13 dén 4,69 1an. Két qua nghién ctru gop phan vao cong tac quan Iy chat
luong nudce song trén dia ban huyén BDong Anh, Ha Noi.

Twr khéa: PFCs; Peflo; Nudc song; Dong Anh; Ha Noi.

1. Mé dau

Céc hop chét PFCs (Perfluorinated Compounds) 1a mot loai hop chat hitu co ma cac
nguyén tu hydro tai tat ca cac vi tri lién két C-H da duoc thay thé bang nguyén tir fluor tao
thanh lién két C-F. Cac san phdm chira PFCs duoc sir dung trong qua trinh sinh hoat cua con
ngudi da thai ra moi trudng tac dong dén moi truong nude mat, nudce ngam, nudc bién, cung
nhuy gy ra sy tich tu ciia ching trong tram tich va khong khi. Hai hop chat
Peflorooctansunfonat (PFOS) va peflorooctansunfonyl florua (PFOSF) ¢ tinh bén viing, kha
nang tich tu sinh hoc va sy ton tai 1au dai trong moéi truong, ciing nhu giy ra tac dong tiéu
cuc d6i voi strc khoe con nguoi da dugc dua vao danh muyc hop chat hiru co kho phan huy
POPs [1]. Nhitng nghién ciru vé mirc d6 6 nhiém ciing nhu tac dong cua cac hop chat PFCs
dbi v6i moi trudng, co thé con nguoi va dong vat da dugc tién hanh trong mot khoang thoi
gian kha dai. CAc nghién ctru cho thay PFCs di duoc tim thdy trong khong khi [2], nudc mat
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[3-6], trAm tich [5-7] va miu sinh hoc [8-10]. Trong sb céc hop chit PFCs,
perflooctansunfonat (PFOS) va axit perflooctanoic (PFOA) 1a 2 hop chét dién hinh va thuong
dugc phat hién ¢ ndong dg cao nhat trong nén mau moi truong [11-15].

Tai Viét Nam, da c6 mot s6 nghién ctru cong bd viéc phat hién sy hién dién cua cac hop
chit PFCs trong nudc thai d6 thi, nudc thai tai mot sO lang nghé tai ché, va tham chi da tim
thiy ching trong c4 & mot sb song va hd & Viét Nam [16]. Mot nghién ciru gan ddy duoc
thyc hién bdi nhom nghién ctiru Joo Woo tai Pai hoc Ehime vao ndm 2012 da bao céo viéc
phat hién su c6 mat cua 17 hop chit PFCs trong nudc thai duoc thu thap tir cac khu vuc bai
réc tai thanh phd Ha Noi va tir cac lang nghé tai ché rac thai dién ttr va tai ché chi & cac tinh
lan can Ha Noi [6]. Tuy nhién chua c6 nghién ctru nao thuc hién trén dia ban huyén Pong
Anh, mét trong nhitng noi tap trung cac khu cong nghiép, cum cong nghiép, cung v6i do la
tdc d6 d6 thi hoa dang dién ra nhanh chong, déc biét co hé thng séng ngdi bao gdom 5 séng
16n chay qua dja ban huyén: Séng Ca Ld, Séng Hoang Giang, Song Ngii Huyén Khé, Song
Hdng, Song Pudng. Nghién ctru nay di tién hanh khao sat, 1ay mau phan tich, dmh gia nong
d6 hop chét Peflo trong nudc song trén dia ban huyén Pong Anh véi cac muc tiéu chinh: (1)
Danh gia duogc hién trang ndong do PFCs trong céc song trén dia ban huyén Dong Anh, (2)
Panh gia mirc d6 rai ro cua hop chat PFCs di v6i méi trudong nude song tai khu vuce nghién
ctry, (3) Budc dau xac dinh cac nguén 6 nhiém PFCS khu vuc nghién ctru.

2. Phuwong phap nghién ciru

2.1. Péi twong va pham vi nghién ciru

Déi twong nghién ctru: 17 hop chat PFCs trong méi trudng nude song trén dia ban Huyén
Pong Anh trong nghién ciru nay bao gdbm: Axit peflobutanoic (PFBA), Axit peflopentanoic
PFPeA, Axit peflohexanoic PFHxA, Axit pefloheptanoic PFHpA, Axit peflooctanoic
(PFOA), Axit peflononanoic (PFNA), Axit peflodecanoic (PFDA), Axit Pefloundecanoic
(PFUdA), Axit Peflododecanoic (PFDoA), Axit Peflotridecanoic (PFTrDA), Axit
Peflotetradecanoic (PFTeDA), Axit Peflohexadecanoic (PFHXDA), Axit Peflooctadecanoic
(PFODA), Mubi peflohexansunfonat (L-PFHxS), Mudi peflooctansunfonat (L-PFOS), Mudi
Peflodecansunfonat (L-PEDS), Mudi peflobutanesulfonate(L-PFBA).

Pham vi nghién ctru: Song Ca Ld, Song Hoang Giang, Song Ngii Huyén Khé, Séng
Hong, Song Duong thudc qua huyén Dong Anh, TP Ha Noi (Hinh 1). Vi tric cac diém quan
trac duoc thong ké trong bang 1.

Bang 1. Thong tin vi tri cac diém quan tréc.

R R S - Toa do
STT Dia diém lay mau Ky hiéu Vido Kinh d0
I o Séng Ca Lo
biém tiép giap véi huyén Mé Linh (dac biét 1a ken
L uang N'f"?h]'?]uyén e Linty ( NMO1  21.0048463 1058031829
2 Diém NM truéc xa Nguyén Khé NM02  21.1871414 105.8017273
3 Gan CCN Nguyén Khé NMO03 21.1890020  105.8149505
4 Piém tiép giap vai Bic Ninh NM04  21.1932752 106.6570421
5  Piém sau CCN Nguyén Khé NMO05 21.1932823  106.6054503
Il Sbng Hoang Giang
6  Diém dau Song NMO06  21.1309118  106.5936843
7 Qiém t}udc kh’i di qua xa C Loa, diém ¢ giita cac co s& NMO7 211029067  106.6197924
san xuat co khi
8 Dié~m cuéj song Hoang Giang trudc khi chay vao song NMO8 211092605  106.6381463
Ngit Huyén Khé
i Song Ngii Huyén Khé
9  Poan cau Loc Ha NMO09 21.0993995 106.6377508
10  Piém tiép giap vai tt Yén Vién, huyén Gia Lam NM10 21.1216202 106.6629011
11 Piém trudc khi giao véi Séng Hoang Giang NM11 21.1216202  106.6441528
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I S S 1 en Toa do
STT Dia diém lay mau Ky hiéu Vido Kinh do

12 D}em cuoi song Ngit Huyén Khé, trude khi giao véi NM12 210744934  106.6070400
Séng Buong

IV Séng Hong

13 Diem d?u Soéng Hong khi chay qua Huyén (truéc KCN NM13 211038620  106.4950472
Bas: Thang Long) )

14 biém sau KCN Bic Thang Long NM14 21.1018641 106.5623064

V  Séng Pudng

15  Diém trudc khi giao voi Song Ngii Huyén Khé NM15 21.0803611 106.5950635

16  Diém cubi song Pubng trén dia ban Huyén NM16  21.0714399  106.6283661

17 Piém sau khi giao véi Song Ngii Huyén Khé NM17 21.0723306  106.6060557

18  Piém cudi song Pudng trén dia ban huyén NM18  21.0772915  106.6594545

19 NuorcAthal cua Hg¢ thong thoat nude thai quanh CCN NT19 211777499  106.6031365
Nguyén Khé )

20 I;I:}rﬁc thai H¢ thong thoat nudc thai quanh Thi tran Dong NT20 211588609  106.5965289

21 Elgr(]rgc thai H¢ thong thoat nudc thai quanh KCN Thang NT21 211205531 106.5214198

22 Nudc thai Hé thong thoat nudc thai cua xa Viét Hng NT22 21.1395959  106.6283724

23 Nudc thai Hé thong thoat nudc thai xd Vinh Ngoc NT23 21.1133519  106.5663058
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Hinh 1. So d0 vi tri 1dy mau nudc tai cac séng trén dia ban huyén Pong Anh.

2.2. Phwong phdp diéu tra, khdo sdt

Diéu tra khao sat duoc tién hanh tai khu vuc nghién ctru dé thu thap dir lidu, kiém ching
thong tin, phan tich céc tai liéu lién quan qua d6 c6 cai nhin rd nét nhat vé cac van dé thuc
té. Qu4 trinh di khao sat gitip phat hién thém nhiéu thong tin hiru ich bd sung cho viéc nhan
dinh dénh gia trong nghién ctru.
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2.3. Phuong phap phan tich trong phong thi nghiém

Cac mau sau khi duoc thu thap bao quan va xu ly mau trong phong thi nghiém qua cac
giai doan loc mau, hoat hoa cartridge, chiét miu, rira giai va cudi cung dem mau phan tich
sic ky 1ong khdi phd-khéi phd LC-MS/MS va diéu kién thiét bi LC-MS/MS 8040 ciia
Shimadzu (Hinh 2).

Hinh 2. Phan tich mau trong phong thi nghiém.

2.4. Phuong phap phan tich dir liéu

Tir két qua phan tich ndng d6 cac hop chat PFCs trong phong thi nghiém, st dung phan
mém Microsoft Excel dé xir 1y, sau d6 tién hanh danh gi4 hién trang nong d cac hop chat
PFCs trong nudc song trén dia ban huyén Bong Anh.

2.5. Phuong phap danh gid rui ro

Dé danh gia murc do rui ro cua cac hop chat PFCs trong moéi truong nudce khu vue nghién
ctru, phuong phap chi s6 rui ro (RQ) dugc ap dung.
RQ = MC/St Q)

Trong d6 MC la nong d6 PFCs; St 1a giéi han ngudng theo quy dinh: RQ > 1 riii ro, RQ
< 1 khong rti ro.

Trong nghién ctru ndy st dung gié tri St =25 ng/L (quy dinh nong d¢ tbi da clia cac hop
chat khé phan huy cia EU [17].

3. Két qua nghién ciru

3.1. Nong d¢ cdc hop chit PFCs

Néng dd trung binh cac hop chét tai cac song khu vuc nghién ctru dugc thé hién tai Bang
2. Két qua phan tich ndng d6 cac hop chat PFCs tai cic mau nude song trén dia ban huyén
Dong Anh cho thay nong do trung binh ciia PFBA: 1,012 ng/L, PFPeA: 4,121 ng/L , PFHXA:
0,005 ng/L , PFHpA: 0,002 ng/L, PFOA: 0,007 ng/L, PFNA: 0,056 ng/L , PFDA: 0,001 ng/L,
PFUdA: 0,002 ng/L, PFDoA: 0,001 ng/, PFTrDA: 0,001 ng/, PFTeDA: 0,001 ng/L,
PFHxDA): 0,001 ng/L, PFODA: 0,001 ng/L, L-PFHxS: 0,003 ng/L, L-PFOS: 0,002 ng/L,
L- PFDS) 0,004 ng/L, L-PFBA: 0,001 ng/L. Cac ndng d6 c6 sy bién dong giira cac con séng.
Nong do cao ghi nhén tai séng Ngii Huyén Khé, song Hoang Giang Va song Ca L véi cac
hop chit PFPeA, va PFBA. Tuy nhién ndng d6 cac hop chét Peflo van thap hon tiéu chuan
cua EU (Bang 2).
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Bang 2. Trung binh ndng do cac hop chat PFCs trong nudc séng trén dia ban hién Dong Anh (ng/l).
. Tiéu
Séng Ca Song Song Ngii . A Séng Trung chuin
PFCs Lb Hoang Huyén Khé Song Hong Pudng binh cia
Giang EU
PFBA 0,2508 1,6379 2,5382 0,2555 0,3793 1,012 25
PFPeA 3,1852 4,4338 10,3812 0,9213 1,6837 4,12 25
PFHxA 0,0049 0,0054 0,0098 0,0032 0,0025 0,005 25
PFHpA 0,0013 0,0024 0,0040 0,0015 0,0010 0,002 25
PFOA 0,0034 0,0045 0,0051 0,0169 0,0032 0,007 25
PFNA 0,0291 0,0296 0,0467 0,1332 0,0395 0,056 25
PFDA 0,0004 0,0006 0,0009 0,0021 0,0008 0,001 25
PFUdA 0,0011 0,0013 0,0015 0,0036 0,0013 0,002 25
PFDoA 0,0002 0,0003 0,0004 0,0019 0,0004 0,001 25
PFTIDA 0,0004 0,0006 0,0006 0,0012 0,0006 0,001 25
PFTeDA 0,0006 0,0008 0,0009 0,0017 0,0008 0,001 25
PFHXDA 0,0006 0,0007 0,0008 0,0012 0,0008 0,001 25
PFODA 0,0006 0,0004 0,0007 0,0007 0,0007 0,001 25
L-PFBS 0,0032 0,0031 0,0043 0,0026 0,0037 0.003 25
L-PFHxXS 0,0020 0,0020 0,0029 0,0022 0,0032 0,003 25
L-PFOS 0,0011 0,0095 0,0056 0,0009 0,0015 0,002 25
L-PFDS 0,0012 0,0018 0,0032 0,0020 0,0034 0,004 25
Téng 3,4861 6,1347 13,0068 1,3517 2,1264

Trén thé gioi cling nhu Viét Nam da c6 mot s6 nghién ctru vé nong do PFCs trong nudc
mat, tram tich tai cac song ho. Trong nghién ctru cua nhém tac gia Pham Hung Viét, nam
2018 [17] da tién hanh thu thap, phan tich cac hop chat PFCs trong nuéc thai d6 thi chay vao
cac song: song Lir, Sét, Kim Nguu, T6 Lich va 1 phan séng Nhué. S6 liéu phan tich nong do
céc chat PFCs trong nudc sdng hd tai nghién ciru cao hon hau hét cac séng ¢ dia ban huyén
DPong Anh (< 6,31 ng/L). Gia tri Ién nhat nong do cac hop chat PFCs tai cac séng trén dia
ban Huyén Bong Anh (13,0068 ng/L) ciing thap hon gia tri I6n nhat trong nghién ctru (27,95

ng/L) trén.

Cu thé 17 hop chat PFCs déu duogc phat hién co trong cac miu nudc song. Trong d6 c6
2 hop chit PFCs duoc tim thay véi trung binh ndng do PFPeA tai song Ca Lo: 3,1852 ng/l,
Séng Hoang Giang 1,6379 ng/l, Song Ngii Huyén Khé 2,5382 ng/l. Song Hong 0,2555 ngl/l,
Séng Pudng 0,3793 ng/l (Hinh 3).

3.185

I 0.251

Séng Ca Ld

4.434

I 1638

10.381

I 2538

I 0.256
0.921

Song Hoang  Séng Ngii Huyén ~ Séng Hong

Giang

Khé

mPFBA mPFPeA

1.684

I 0379

Séng Pubng

Hinh 3. Trung binh nong d6 PFBA, PFPeA trong mau nudc song.
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PENA
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Song CaLd S6ng Hoang Giang  Song Ngii Huyén Khé Séng Hong Song Pudng

Hinh 4. Trung binh ndng d6 PFNA trong miu nudc song.
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Hinh 5. Trung binh ndng d6 timg chét trong mau nude séng.

PFBA xuét hién ¢ hau hét cac song voi nong do trung binh tir 0,256-2,538 ng/l. Trong
d6 nhiéu nhat tai song Ngili Huyén Khé, trung binh néng do PFBA 1a 2,538 ng/l, xuét hién
nhiéu nhat tai vi tri NM12 1a 12,401 ng/l vao mua kho, Song Hoang Giang trung binh ndng
d6 1a 1,638 ng/l, xuat hién nhiéu nhat tai vi tri NM18 6,65ng/1. Vi tri nuéc thai NT22 ciing
c6 ndng d6 6,116 ng/l. Cac vi tri con lai nong d6 dudi 4 ng/l. Tuy nhién néng do Axit
peflobutanoic (PFBA) trén cac song déu co gia tri thdp hon so véi quy dinh ctia UB Chau
Au.

PFPeA ciing 1a mot trong hai chat xut hién v6i ndng d6 cao hon cac chat con lai. Trung
binh ndng dé trong cac song dao dong 0,921-10,381 ng/l. Tuwong tw voi PFBA, ndng do trung
binh PFPeA nhiéu nhét tai song Ngii Huyén Khé, song Hoang Giang lan luot 1a 10,381 ng/l
va 4,434 ng/l. Tai séng Ngii Huyén Khé, vi tri NM10 c6 néng d6 16n nhat 19,355 ng/l gan
vuot ngudng quy dinh so v6i quy dinh ciia Uy ban Chau Au.

Néng d6 ng/l trung binh cua cht, PFHxA, PFHpA, PFOA, PFNA, PFDA, PFOS, PFDS
1atir 0,1 dén 10,9 ng/l so v6i quy dinh ctia EU déu trong ngudng cho phép (Hinh 4). Sy phan
bd ham luong cac hop chat PECs doc cac sdng 1a khong dong déu ching t6 tai timg vi tri,
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timg khu vuc ¢ cac ngudn thai khac nhau dan dén ham lugng cac hop chat PFCs 1a khac
nhau (Hinh 5).

3.2. Tong ham lwong PFCs trong cdc mdau miede

Mua khd

0.083%

EPFBA  ®PFPeA ®PFHXA ©PFHpA ®=PFOA ®PFNA ®PFDA ®PFUdJA ®PFDoOA
uPFTrDA ®PFTeDA mPFHXDA mPFODA = L-PFBS = L-PFHXS © L-PFOS = L-PFDS

Hinh 6. Su phan bd tong ham lugng cac chit vao mua kho trong nuée séng khu vue huyén Pong Anh.

Mua mua

m PFBA
m PFPeA
® PFHXA
= PFHpA
® PFOA
m PENA
m PFDA
W PFUJA

B PFDOA
H PFTrDA

Hinh 7. Su phan b6 tong ham lugng cac chit vao miia mua trong nudc séong khu vue huyén Dong Anh.

Céac hop chat PFCs duoc phat hién hau hét trong cac mau nuéc. Dbi véi ham luong
PFBA va PFPeA duoc tim thiy va c6 ham luong cao nhat trong cac hop chat PFCs. Su khéc
nhau giita ham lugng cac hop chat PFCs duoc giai thich cho thanh phan nudc thai khu cong
nghiép, san xuét, kinh doanh, sinh hoat, y té, chan nuéi ¢ timg dia diém khac nhau.

Céac PFCs chiém ti 1é cao nhét trong s6 10 chat phan tich 1a PFBA dat 32,568%, PFPeA
66,255% vao mua khd (Hinh 6); PFBA dat 2,733%, PFPeA 95,93% vao mua mua (Hinh 7).
Nhin chung céc cdu tir phat hién voi ham luong cao 13 céc axit pefloankyl c6 sé nguyén tir
cacbon trong phan tir thap tir C4, C5 chimg t6 cac PFCs ¢6 tir nude thai ciia dan cu, khu cong
nghiép.
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Hau hét cac hop chit PFBA va PFPeA chiém ti 1& cao va n6 dugc xuat hién tai cac vi tri
mau chiju tac dong ctia rat nhiéu ngudn thai thai truc tiép vao song Hong, song Ca L. Dién
hinh tai vi tri mdu NM4, NM7, NM8, NM9, NM10, NM11, NM12, NM13, NM 14 ¢6 sy xut
hién 2 hop chét nay rat cao do ngudn thai tir khu cong nghiép, dan sinh, lang nghé va rat
nhiéu nguon thai.

Céac PFCs chudi ngan chiém wu hon nhiéu véi cac PFC chudi dai trong nudc cac séng
Huyén bong Anh.

Cac nghién ctu vé moi truong nudc va cac dir liéu cho nudc mat & Pan Mach va céc
nude Chau Au khéc thi hdu hét dit liéu déu danh cho PFOS, PFOA va PFAS chudi dai khéc
va mot s dit liéu ¢6 sdn cho cac hop chét chudi ngén nhu PFBS, PFHxS, PFBA, PFPeA va
PFHXA dugc phat hién trong nhiéu mau thay san. Thuong co6 ndng do tir cac murc twong tur
nhu PFOS hodc PFOA dén thap hon mét bac vé do 16n. Su ¢6 mit cac hop chit mach ngin
hon trong méi trudng duoc giai thich bang cach thay thé cac hop chét c6 chudi dai bing cac
chat thay thé chudi ngdn hon [3].

O Pai Tay Duong, nong d6 PFAS cao hon dang ké & Bic Pai Tdy Duong so v6i Trung
va Nam Dai Tay Duong. Nong dd ZPFAS giam tir nam 2007 dén ndm 2010 ¢ mién Bac va
Trung Pai Ty Duong chu yéu do ndong do PFOA/PFOS giam trong khi PFAS chudi ngan
nhu vy nhu PFBS, PFHXA va PFHxS khong cho thay xu huéng nhu vay [18].

Trong bai nghién ciru nay thu duoc nong d6 hop chat cia PFOA dat 0,044-4,223 ng/l va
PFOS dat 0,583-3,79 ng/I. Né)ng do cac hop chat PFCs trong nudc mat tai Ba Nﬁng, TP HCM
va nudc mit 1ang nghé tai ché rac thai dién tir c6 ham luong PFOA cao hon nhiéu so v6i khu
vuc nghién ctru cac song doan chdy qua dia phan huyén BDong Anh.

Dbi voi nude mit tai Hué thi c6 ham lugng PFOA va PFOS rat nho, chimg to tai cac vi
tri 14y mau do c6 rét it ngudn tac dong chira hop chat nay.

Nudc mit tai khu vue nong thon giap phia cau thing Long c6 nong 46 PFOA va PFOS
kha 1a trong dong so v6i két qua ma tac gia phan tich duoc.

Ham lugng PFOA trong nudc mit lang nghé tai ché, khu cong nghiép & Pong Anh cao
gan nhiéu lan ham lugng PFOA trong nudc song Ca Lo ma ta thu dugc.

3.3. So sanh sir xudt hién va nong do ciia PFOA va PFOS
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Hinh 8. So sanh sy xut hién va nong do cia PFOA va PFOS

Hinh 8 cho thé}f su xuat hi¢n cua PFOA n,hiéu hon sy xuét hién cia PFOS, tai vi tri mau
NM6 va NM 14, thay su xuat hién cua 2 chat cao nhat la PFOA 0,003954 ng/l va PFOS
0,042022 ng/l.
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C6 nhiéu vi tri khong thiy xuét hién PFOS nhung lai xuat hién PFOA, tham chi PFOA
con dat ham lugng cao nhu NM7, NM8, NM9, NM11.

Theo s6 liéu cho thiy cia séng Duong Tir thudc Trung Qudc bi 6 nhiém vira phai véi
hai chét c6 gia tri trung binh PFOS 4,2 ng/l va PFOA 5,4 ng/l [19], dbi véi vi tri 1dy mau
nuée thi ndng do dat cao nhit ctia 2 chit PFOA va PFOS lan luot ciing chi 13 0,04 ng/l va
0,025 ng/l cling gan bang d6 6 nhiém vira phai cua séng Duong Tu.

Két qua thu dugce tir song Chao Phraya, nong d¢ trung binh cua PFOS va PFOA lan luot
la 1,9 va 4,7 ng/l, song Bangpakong nong do trung binh phat hién la 0,7 ng/I cho ca PFOS va
PFOA. Nong d6 cao hon da phat hién trong tt ca cac khu cong nghiép thai ra véi mirc trung
binh 12 64,3 ng/1 46i v6i PFOA va 17,9 ng/l d6i v6i PFOS. Mirc d6 tap trung céac song ¢ Thai
Lan it hon so v6i cac song ¢ Nhat Ban, Trung Qudc va Malaysia [20], Diéu nay ching t6
ndng do cia PFOA va PFOS ma ta thu duogc tai cac mau tac gia nghién ciru ciia Séng Hong,
song Pudng va séng Ca L cao hon tai song Bangpakong khi chua tinh d6i véi cac khu cong
nghi¢p ¢ do.

3.4. Pdanh gid rii ro sinh thdi doi véi séng trén dia ban Huyén

Trong nghlen clru nay, rui ro cua ba chi sO cac ca nhan, PFBS, PFOS va PFOA di duogc
danh gia, v6i cac tiéu chuan chat luong méi truong (EQS) cia chung duge trinh bay trong
Béng 3. Vi ¢6 cac tiéu chuan chét lugng méi truong khac nhau ¢ cac khu vuc khac nhau nén
C4C tiéu chuan nghiém ngit nhat di dugc st dung trong nghién ctru ndy. Tat ca cac gia tri RQ
cia PEBA, PFPA, PFHxA, PFNA, PFDA, PFBS va PFOS déu dudi 1, cho thdy rang khong
¢6 rti ro ndo ddi véi cac sinh vat thity sinh & cac song trén dja ban huyén. Mic du vay, nguy
co 6 nhiém PFC trong nuéc mit ddi véi hé sinh thai can dugc cha y nhiéu hon do kha ning
tich Ity sinh hoc cua chung.

Bang 3. Udc tinh chi s6 rui ro cua trung binh ndng d6 cac hop chat trong nudc mit & cac song trén
dia ban huyén Dong Anh.

Song Ca Song Hoang Song Ngii Song Hong Song Dubng

Ld Giang Huyén Khé
PFBA 0,01003 0,06551 0,10153 0,01022 0,01517
PFPeA 0,12741 0,17735 0,41525 0,03685 0,06735
PFHXA 0,00020 0,00022 0,00039 0,00013 0,00010
PFHpA 0,00005 0,00010 0,00016 0,00006 0,00004
PFOA 0,00014 0,00018 0,00020 0,00067 0,00013
PFNA 0,00116 0,00118 0,00187 0,00533 0,00158
PFDA 0,00002 0,00003 0,00004 0,00008 0,00003
PFUdA 0,00005 0,00005 0,00006 0,00015 0,00005
PFDoA 0,00001 0,00001 0,00002 0,00008 0,00001
PFTrDA 0,00002 0,00002 0,00003 0,00005 0,00002
PFTeDA 0,00002 0,00003 0,00003 0,00007 0,00003
PFHXDA 0,00002 0,00003 0,00003 0,00005 0,00003
PFODA 0,00002 0,00001 0,00003 0,00003 0,00003
L-PFBS 0,00013 0,00012 0,00017 0,00010 0,00015
L-PFHXS 0,00008 0,00008 0,00012 0,00009 0,00013
L-PFOS 0,00004 0,00038 0,00023 0,00004 0,00006
L-PFDS 0,00005 0,00007 0,00013 0,00008 0,00014

3.5. Buéc dau nhén dinh cac nguon thai PFCs trong khu viee nghién civu

Theo khao sat thyc té, tr diém dau song dén diém cuoi ma lay mau thudc dia phan huyén
Dong Anh c6 rat nhiéu nguon 6 nhiém tac dong vao nude song.
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Cac ngué)n gdy 6 nhidm chinh: chét thai nha may, khu cong nghiép, dich vu, y té, qua
trinh san xuat nong nghiép, chan nudi, sinh hoat, bai rac thai sinh hoat cua nguoi dan xung
quanh khu byc song Hong, song Ca L.

Tai vi tri mau NMS5, NM6, NM7, NM8, NM9, NM10, NM11, NM12, NM13, NM14
chiu anh hudng tir ngudn thai cuia ngudi dan x3 Vong La va nguoi dan phuong Dong Ngac
phia bén kia song Hong. Pay ciing 1 nhirmg diém ndm gan khu cong nghiép Béc Thing Long,
Nam Thang Long, trong nghién cttu cta cac tac gia Nguyén Thay Ngoc va cong si cho két qua
cac hop chat PFCs c6 ham lugng twong dbi cao & nhiing noi gan khu cong nghi¢p. Nghién
ctru duoc thyc hién tai song Nhu¢ va song Day cho thiy PFCs duoc phat hién tai tat ca cac
mau nude tir 4,54 dén 13,8 ng/l (trung binh 7,85 ng/1) [16].

Vi tri mdu NM7, NM14 chinh 1a ngudn thai 6 nhiém c6 ngudn goc tr nuoc thai cong
nghiép, dich vy, lang nghe, dan sinh doc luu vuc song Hong chay qua cong. Xa Xuan Noi
cung véi khoang 50 co s trén dia ban xa thai vao kénh truc song Ca Lo va bai chén 14p rac.

Vi tri mdu NM8, NM9 chju anh hudng tir nuée thai cia cic khu céng nghiép ché tao
giéy, bia, nhura, bao bi carton, thirc an chan nudi, co khi va nguén thai tir khu dan cu.

M3au NM10 chiu tac dong tir ngudn thai tir cong ty san xudt plastic, cao su tong hop, tai
ché phé liéu va khu déan cu, Cum CN Lang nghé Van Ha, Lién Ha.

Mau NM12 1 nudc thai ciia ca khu dan cu bao gdm tét ca cac hoat dong kinh doanh dich
vu san xuét ciia nguoi dan.

Mau NM13 chiu it tac dong cua nguon thai tir sinh hoat.

Méu NM 14 1a ngudn thai tap chung cua khu dan cu va Cum cong nghiép Nguyén Khe,
Cum lang nghe Vén Ha, khu vye xa Viét Hung. Cac hoat dong tai mét so lang nghe noi day
tiém 4n rat nhiéu yéu td 6 nhiém cho ngudn nude trong doé co 6 nhiém cac hop chat PFCs,
day la cac chat phu gia c6 tac dung chéng thim dung trong cac san pham g0, son, vai. Hop
chat nay s& theo nudc thai tir cac co sé ¢6 cac hoat dong dét nhudm, san xuat dd gd thai ra
modi trudong nudc.

Mau NM15 dugc léy tai chan cau Xuan Cau noi chju anh hudng nguén thai sinh hoat,
san xuat nong nghiép, chian nuéi va dich vu.

Qua d6, nhan thay rang ngudn 6 nhiém nudc thai tir khu cong nghiép va nudc thai tir khu
dan cu 1a chinh & doc song Ca Lo giap khu vyc Bac Ninh.

4. Két luan

- Téng ham lugng cac hop chat PFCs trong cac mau nudc thu thap doc cac song chay
qua huyén Pong Anh nam trong khoang tir 10 ng/l d&én 19,3 ng/l, c6 mét s vi tri khong
phat hién chat nay. Ham luong cac hop chit vao mua kho thudng cao hon vao mua mua.
Xudt hién v6i ham luong cao hon ca 1a Axit peflobutanoic (PFBA) va Axit peflopentanoic
(PFPeA).

- Su phéan bd ham luong hop chit PFCs trong nudc song trén dia ban huyén Dong Anh
1a khong dong déu ching to tai timg vi tri, ting khu vuc cd cac ngudn thai khac nhau dan
dén ham luong cac hop chat PFCs 1a khac nhau.

- Nghién ctru phét hién nay budc dau nhan dinh cac ngudn thai tir hoat dong san xuat,
khu cong nghiép, sinh hoat 12 nguyén chinh dé xay ra sy ¢ mit ciia cac hop chat PFCs nay

Hién nay Viét Nam chua c6 quy dinh cu thé nao vé néng do cta cac hop chit PFCs trong
mdi truong nude mit. Do d6 dé quan 1y va tranh nhimg tac dong ciia cac hop chit nay téi sirc
khoe cong dong, Nha nude can ban hanh cic quy dinh vé ndng do t6i da cta cac hop chat
PFCs trong nudc mit va nude ding trong an udng.

Dong gop cua tac gia: Xay dung y tuong nghién cou: B.H.T., V.T.H., P.T.L.A.; Lua chon
phuong phap nghién ciru: D.H.T., V.T.H., P.T.L.A.; Thu thap, phan tich, tinh toan xu 1y s6
liéu: V.T.H., P.T.L.A.; Viét ban thao bai bao: V.T.H, B.H.T.; Chinh sira bai bao: D.H.T.,
V.T.H,P.T.LA.
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Loi cam doan: Day 1a cong trinh nghién clru cua nhom tac gia, cong trinh chua dugc cong
bo & dau, khong sao chép tir nhitng nghién ctru trude day; khong co su tranh chap loi ich.
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Abstract: Perfluorinated compounds (PFCs) are widely used in our modern life. They are
known for their useful properties such as thermal and chemical stability, and their ability to
repel oil, grease, and water. Despite their benefits, the toxicity of PFCs is not fully
understood. Some studies have shown effects of PFCs on the liver, such as enlargement and
tumors, immune system sensitivity, and cancer. In this study the concentration of PFCs in
river water in Dong Anh district, Hanoi City has been assessed and proposed solutions to
enhance management effectiveness through survey methods, sampling, sample analysis, and
risk assessment. The results show that the total concentration of PFCs in water samples
collected from rivers in Dong Anh ranges from 10-4 ng/l to 387,704 ng/l. Most
concentration of PFCs were below permissible limits, but notably, the concentration of
dibenzo[a,h]anthracene in all samples exceeded the threshold by 1.13 to 4.69 times.

Keywords: PFCs; Perfluorinated compounds; River water; Dong Anh; Hanoi.
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Panh gia dién bién nguon nwdéc mat trong hé thong cong trinh
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Tém tat: He thong thuy loi (HTTL) Nam Mang Thit thuoc pham vi cua 2 tinh Tra Vinh
va Vinh Long, nam vé phia Bong Nam vung DPBSCL. Nghién ctru sir dung phuong phap
ldy mau nudc hién truong vao cac thoi diém mua mua va mua kho nim 2022 va 2023,
phén tich mau va danh gia két qua dién bién chat luong nude (CLN) theo 2 phuong phap:
danh gla timg thong s6 phan tich (theo Quy chuan quoc gia vé chat lwong nude mat) va
danh gia thong qua tinh toan gia tri WQI (chi s6 chat luong nudc Viét Nam theo Quyét
dinh s6 1460/QD-TCMT). Két qua phan tich CLN cho thiy c6 su bién dong rd theo thoi
gian va khong gian nhu: (i) Mua kho nuéc bi 6 nhiém va c6 do man cao hon nhiéu so véi
mua mua; (ii) khu vyc noi dé)ng (trong céng cép II) d0 man duoc kiém soat tdt nhung
nude bi tu dong va 6 nhiém dinh dudng, hitu co, pH cao; (iii) khu vuc phat triéen NTTS
(trong cdng cap I) nudc bi nhiém man mic d vira dén cao va bi 6 nhlem hiru co. Phan
mém md hinh toan Mike 11 dugc str dung dé tinh toan dién bién ngudn nudc mat trong hé
thong song kénh noi ving vao mua khd va miia mua nam 2023. Bai bao ciing da dé xuét
cac giai phap giam thiéu 6 nhiém, bao vé bén vimg, 6n dinh tai nguyén nudc mit trong
viling.

Tir khéa: Chét luong nudc; Chi sé WQI; Tai nguyén nudc mit; PBSCL; HTTL Nam
Mang Thit.

1. Giéi thi¢u

Trong nhiing nam gan ddy, van dé thuong dugc nhic dén trong quan ly nude cho vung
Dong bang song Cuiru Long (BBSCL) la thiéu nudc, nudc man lan sau, 6 nhiém song ngoi,
suy giam nudc ngam, sut [an nhanh,...[1]. Bén canh cac nguyén nhan khach quan do bién
d6i khi hau (BBPKH) [2,3], phat trién hé thdng thuy dién ¢ thuong luu [4,5], vAn con nhing
nguyén nhan noi tai lam anh huong dén an ninh ngudn nudc va sy phat trién bén viing cia
dong bang. Theo [6,7], an ninh nguon nude ciia mot quic gia, mot khu vyc chi dugc dam
bao khi cong ddng dan cu co du ngudn nudce voi chat lugng can thiét phuc vu cho sinh hoat,
san xuat nong nghiép, nudi trong thuy san, van chuyén hang hai va bao ton sinh thai. Di c6
nhiéu nghién ctru trong va ngoai nudc danh gia anh huong cua cac hé théng thuy loi
(HTTL) dén chat luong ngudn nudc mit trong vung [6-11]. Panh gia CLN CO thé dya trén
két qua quan tric ndong d6 va tai luong chat 6 nhidm [12], hodc nhan dinh tong quat hon
theo gia tri WQI (Water Quality Index) duoc tng dung ¢ nhiéu quéc gia trén the gigi [13-
16]. HTTL Nam Ming Thit thudc pham vi ctia 2 tinh Tra Vinh va Vinh Long, nim vé phia
bong Nam vung DBSCL (ranh gi6i: phia Tay Bic giap song Miang Thit, phia Dong Béc
giap song C6 Chién, phia Pong Nam giap bién Pong, phia Tay Nam giap song Hau), c6
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nhiém vu kiém soat min, triéu cuong; léy nudc va trit nudc ngot, ti€u ung, ti€u chua, rira
phen cho dét néng nghiép va dét tu nhién, két hop nuoi tréng thuy san theo huéng da dang
hoa san xuat néng nghi¢p. Nam 2020 da hoan thanh 3 c6ng Bong Bot, Tan Dinh va Ving
Liém, ndm trong tiéu du an Kiém soat ngudn nudc thich tng BDKH ving Nam Ming Thit

[17].

Vao mua kho, phan 16n
cac cong ngin min dugc dong
kin tr khoang thang 1 dén
thang 5 hing nim. Piéu nay
gitip giam dang ké nguy co
lan truyén man, tuy nhién
ngudn nudc trong cic song,
kénh ¢6 ché d6 chay yéu, tro
nén tu dong va o nhiém,...
Nhiém vu thuong xuyén cua
Bo ndng nghiép va Phat trién
nong thon [18] da danh gia
CLN trong hé théng v6i mat
d6 13 mau cho toan ving.

Nghién ctru nay tap trung

o

CénThe

Hju Giang

Déng Thip

I —

Hinh 1. Ban db hé théng cong trinh ving Nam Ming Thit [19].

vao danh gia xu thé dién bién s6 lugng va chat lugng ngudn nudc mat trong ving du an
vao mua khd va mua mua nim 2022, 2023. Mat d6 1dy méau 13 7 miu/huyén, nham danh
gia chi tiét hon CLN trong ving, 1am co s& dé xuat cac giai phap giam thiéu 6 nhidém, bao
vé bén vitng, 6n dinh tai nguyén nudc mat va sinh ké cho cong dong, gop phan xay dung
ndng thon méi theo cac tiéu chuan ciia Qudc gia.
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Hinh 2. Phan ving xdm nhap mén va sinh ké bén viing cho cong dong [17].

2. Phuwong phap nghién ciru

2.1. Pdnh gid dién bién chat lwong mede

Nghién ctru str dung phuong phap lay m5u~nu('yc hién truong vao cac thoi diém mua
mua va mua khé nam 2022 va 2023, téng 21 mau voi 4 dot thu mau (Bang 1, Hinh 3). S6
liéu mau dugc tham khao tir cac du an [20].
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Két qua phan tich miu duoc sir dung dé danh gia dién bién CLN theo 2 phwong phap:

- Panh gia timg thong s6 phan tich theo QCVN 08-MT:2015/BTNMT [21] (thoi diém
liy mau trude khi QCVN 08:2023/BTNMT [22] ¢ hiéu lyc), gom 12 thong sb: D min,
pH, DO, TSS, BODs, COD, PO+*, NH4*, NO2", NOs", Fe® va Coliform.

- Danh gia thong qua tinh toan gia tri WQI (chi s6 chat lwong nudc Viét Nam theo
Quyét dinh s6 1460/QD-TCMT) [23].

Chi s6 WQIisng (tai mdi vi tri 14y mau) dugc tinh toan theo cong thirc sau:

n 1/n m 1/ 1
_ wQqr  (T{L, wQIy) (2, WQIyy) /2
wQl = S Tz ) Hhi B8 215K WQly x T2 WQly] (1)

Trong tinh todan WQI s& sir dung 9 thong sb thudc 3/5 nhoém thong s6 va co tinh dén
trong s6: nhom I (pH), nhém IV (DO, BOD;, COD, N-NH,, N-NO,, N-NO,, P- -PO,) va
nhom V (Coliform). Ket qua duge so sanh voi 6 mirc thang mau: Loai I (WQI = 91+100)
chat lugng nudc rat tét, st dung tot cho muc dich cap nudc sinh hoat (Mau xanh nudc
bién); Loai II (WQI = 76+90) chit luong nudc tét, st dung cho muc dich cip nudc sinh
hoat nhung can cac bién phap xtr 1y phu hop (Mau xanh 14 cdy); Loai III (WQI = 51+75)
chat lwong nude trung binh, str dung cho muc dich tudi tiéu va cac muc dich twong duong
khac (Mau vang); Loai IV (WQI = 26+50) chét luong nudc kém, sir dung cho giao thong
thuy va cac muc dich twong dwong khac (Mau cam); Loai V (WQI = 10+25) chat lugng
nude 6 nhiém ning, can cac bién phap xtr 1y trong twong lai (Mau do); Loat VI (WQI < 10)
chat luong nudc 6 nhiém rat ning, nudc nhiém doc, can cd bién phap khic phuc, xir 1y
(Mau nau).

Bang 1. Vi tri thu mau trong HTTL Nam Ming Thit 2022-2023.

TT Ky hiéu Vi tri Pic o Ky Vi tri Dic diem
i i diém hi¢u i
I Khu vye huyén Duyén Hai 11 CN4 Trén song Thau Rau (phia trong
(Thu mau: 6/11/2022 - mua mua) cong Thau Rau, cach 750m).
1 DH1 Giao kénh 3-2 va rach Téng Long ;j)i; 12 CN5 Géan UBND x4 Truong Tho
‘ L N6i déng
2 DH2 Da}l k’enh guan Chinh Bo (gan ben 13 CN6  Trénrach Tan Lap
pha Lang Sat)
3 DH3 Trénkénh 3-2 (gan chg La Bang) 14  CN7 Kénh Cau Van
Bén
4 DH4 Goc giao kénh Quan Chanh B6 va ngoai hé m Khu vue huyén Tra Cd
kénh Tit (ludng tau ra Bién Pong) thpng (Thu mau: mua mua - 10/9/2023)
~ 2 . £ \ A cépg A \ X -2 .
5 DH5 Nga baw Rach co (cach bén pha Vam  jém 15 TC1 Ceiu Ml} U’(ngoal cong kiém soat
Rach co 3km) Soat mén Tra Ca) ) ..
. . miin ) . ~ Bénngoai
6 DH6 Trén song Con Lgi (cach cau Dong ; 16 TC? Trén rach Tong Long (cau - cong HT cong
Hai 1,2km) Ham Giang, cach 750m) kiém soat
7 DH7  Trén song Con Loi 17 TC3  Phia ngoai cong Pai An 200m
Khu vire huyén Ciu Ngang . ~ A <
0 (Thu méu: mia kho - 06/04/2023 va miia mua 18 TCa ggg?n (‘:rgoan 3c6§e“géCB%‘;anTr)a“g
- 03/08/2023) gcong &
Trong céng Cha Va (cach cong A . A 1A
8 CN1 650m) tai nga 3 song Vinh Kim Trong 19 TC5  Cau Phudc Hung, trén kénh 3/2 ‘
cong . . Noidong
9 CN2 Trung tim TT. Cau Ngang trén song  kidm 20 TC6 Cau Tra Ca 2 (phia trong cong
Vinh Kim - Cau Ngang soat kiém soat man Tra Cu)
Trén song Thiu Rau, ghn cho Higp ™ <% Trén kénh 3/2, gin UBND xi
10 N3 [rén song Thau Rau, gan chg Hiép | 21 TC7 rén kén , gan xa

My Long Hiép
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2.2. Bdnh gid dién bién s6 lwong nguon nwée mdt

a) Phuong phap thu thap va xir Iy sd liéu

Nghién cuu st dung $6 liéu do vé lwong mua tai tram khi tugng Cang Long, Tra Vinh
va muc nudc tai tram My Thuan, Can Tho trong khoang 20 nim gan day dé danh gia xu thé
ngudn nudc mat.

b) Phuong phap mé hinh toan

MIKEI1 [a mot phén mém k¥ thuat chuyén dung do Vién Thuy lyc Ban Mach (DHI)
[24] x4y dung va phat trién, dugc tng dung dé mo phong ché do thuy dong luc (luu luong,
muc nudc,...), chat lugng nudc va van chuyén bun cat & cira song, song, hé thong kénh dan
(m@ hinh 1 D) . Ban @b vi tri céc diém thu mAu trén dia ban tinh Tra Vinh

- Thiét lgp m6 hinh /J\/
S6 liéu dia hinh: Tai liéu

mang ludi song kénh trong
ving nghién ctru dugc sd hoa tix
phan mém hé théng thong tin
dia 1y (GIS) Google Earth. Dix
liéu dia hinh ké thira mang luéi
tinh toan cho toan vung
DPBSCL do vién Khoa hoc
Thiy loi mién Nam thiét lap
nam 2010, dugc Vién Ky thuat
Bién bd sung va cap nhat dén
nam 2018.

S6 liéu thay hai van: ké
thira tir nhiém vu dy bao ngudn
nude ving DBSCL do Vién K¥ thuat Bién thuc hién hang nam. S6 liéu luu lugng tai céc
tram trén song: bién Cho Lach (Séng Tién) va bién Can Tho (Séng Hau); S6 liéu dao dong
muc nudce triéu: bién cac ctra song (Cung Hau, C6 Chién, Thau Rau, Quan Chanh B4, Quan
Chanh B6 - Duyén Hai, Pinh An, Tran Dé).

S6 lidu hoat dong dong, mé cac cong ciia hé thong cong trinh trong ving lay theo
Quyét dinh s6 829/QP-BNN-TCTL | _ ___ United
ngdy 04/3/2021 vé viéc ban hanh Quy 1 5 | |
trinh van hanh hé thong cong trinh
thuy lgi Nam Mang Thit cua B¢ g
NN&PTNT. 1120000 §--|

So dd tinh duogc thiét lap cho 00l 1
HTTL Nam Maéng Thit véi hon 24
nhanh song, kénh chinh trong vung, ‘
hon 15 cong klem soat man cap I, cac "1
bién md bao gdm 2 bién séng (Iuu  sose]
luong) va 7 bién phia bién (muc nudc)
(Hinh 4).

Thoi gian chay mo hinh 1a tir ngay

20 km

Hinh 3. Ban db vi tri cac diém thu mau trén dia ban tinh Tra Vinh.

1140000 -~ Chq;r Lach (S. Tien)

1130000 -1

1100000 --1

e, Cung Hau
i g e
LI cé chien

Thau Rau

1070000 1 --1 : Do A : 11— I
{ i i > uan Chanh Bp

1060000 f--4---~

% i BinhAn | Quan Chanh Bé

1/1/2023 dén 31/8/2023 v6i budc thoi  1ose] Do o
. P , < s i | : ran be :
gian tinh toan 1a 1 gio. Tt 1 ; ‘ i :
- Keét qua hiéu chinh va kiem dinh : , ; ; ; ,
mé h\Inh 580000 600000 620000 640000 660000 680000

Dé danh gia su phi hop giita s6 liéu  Hinh 4. So db mang luéi tinh toan cho ving va vi tri
thuc do va $6 li€u tinh todn tir m6 hinh  cac bién.
c6 thé dua vao binh phuong hé sb tuong
quan (R?) theo cong thire (2) va chi s6 NSE (Nash-Sutcliffe) cong thirc (3):
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N _ _
Zi=1 (Yobs,i - Yobs)(Ysim,i - Ysim)

R = 05 05 2
[ZL(Y"bS'i _v°b5)2:| |:Zi'11(Ysim,i - 7sim)2:|
NSE =1- ZiN:ll((YYobs,i _Y_sim,i)2 )

Trong d6 Ysimi la gid tri tinh todn tai
thoi diém thir i; Yobsi 12 gia tri thuc do tai
thoi diém thr i; Yobs 13 gia tri trung binh
thurc do, Ysim 12 gié tri trung binh tinh toan.

Pénh gid d0 chinh xac ciia mo hinh
theo céac chi s6 NSE va R% Duéi muc vira
phai (NSE < 0,50, R? < 0,60); Vira phai
(0,50 < NSE < 0,70, 0,60 < R? < 0,75); Tét
(0,70 < NSE < 0,80, 0,75 < R? < 0,85); Rt
tot (NSE > 0,8, R? > 0,85).

Viéc hiéu chinh va kiém dinh céc
thong s mo hinh thiy luc di duoc thuc
hién cén than, cac s lidu tinh toan va thuc
do co sy tuong quan tot.

S liéu dung dé hiéu chinh (tir ngay 1-
28/2/2023) va kiém dinh (tr ngay 1-
30/4/2023) 1a s6 liéu thuc do muc nudc
gio tai tram thuy van Tra Vinh va DPai  Hinh 5. Vi tri cac tram do muc nuée trén song Mé
Ngii (tram KTTV Qudc gia) cung cap bdi  Cong [1].

Pai KTTV khu vuc Nam Bo.

Mye nursre (m)

My nure (m)

Hinh 6. Biéu do twong quan muc nude gia tri tinh toan va thuc do tram Tra Vinh (R? = 0,76, NSE
=0,71) va Dai Ngai (R? = 0,95, NSE = 0,89) thang 2/2023.

——Tioh toin 2 | —tintom

eniThoe do —eeeThic o

Mye nurée (m)

Myre nurére (m)

2
s\‘fp‘«;"&@\"'&,s‘f 6@&&\\,0&‘305’\0@‘@ o‘"@ _\‘»@?\o & ‘\\p $‘¢i§-¢0a‘;& ‘S‘P 1\\“& Q‘G&\ e
% % » $ & & &

FEFEF T ESY \*‘@ w»\‘ﬁ Ks é‘f,e“f) .\-A'\v & 4;.\’(F ‘n‘\é x\*'@ & A,a‘\@ ,\‘\e

Thés gian

Hinh 7. Biéu dd twong quan muyc nude gia tri tinh toan va thyc do tram Tra Vinh (R2 = 0,79, NSE
=0,75) va Dai Ngii (R? = 0,83, NSE = 0,76) thang 4/2023.
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3. Két qua va thao luan

3.1. Xu the bién doi so lwong nguon nwoc mat

a) Bién d6i lvong muwa

S6 liéu thu thap 13 tai liéu thuc do ..
luong mua ting thang, tr nam 2001
dén nam 2021 cua tram khi twong
Cang Long (tram KTTV Qudc gia) do .. g |
bai Khi tuong thuy van tinh Tra Vinh
quan ly. Két qua tinh toan tong lugng =
mua nim duogc thé hién trén hinh 8.
Luong mua chii yéu dién ra nhiéu vao
khOéIlg tur théng 5 dél’l thé.l’lg 10, :5‘3533'&5%32::::£E:£252

& & &6 &8 &8 &8 &6 &6 & 5 5 5 & & &8 5 & & & © ©
& & & A AR A R & 8 8 " AR AR A A AR A/ A/ A A

nhiing thang con lai mua it hodc Nam
khong c6 mua. Nam cao nhat lugng
mua 1én dén 2042,3 mm vao nam 2008,

fng mua |

Hinh 8. Dién bién lwong mua nim tram Cang Long.

luong mua thap nhéat chi 1267,7 MM e Des e el DR NG
vao nim 2002. Nhin chung, lvong mwa "
nam cé xu thé giam dan trong vong 20 1e
nam qua. 075 m

b) Bién d6i lwong nudc mat

- Dién bién ngudn nuéc tir thuong
lwu song Mé Cong vé ving Nam Ming
Thit: Theo [1], trong khoang tir nam om
2000 dén 2020, dong chay i dang bién ...,
dong theo xu thé giam so v&i quéa khur: Thon i
Tir 2011 vé trude, khoang 4-4,5 nim
xuat hién mot tran 1i vira - 16n; T sau
2011-nay, lii nho lién tuc xudt hign.  emoe
Pic biét, ndm 2019-2020 ngudn nudec
Mé Cong vé DBSCL duoc danh gia tir '~
it nudc - rat it nwéc. Tinh trang XAm  oen
nhdp man tré6 nén nghiém trong hon
v6i dinh man xuét hién sém (tir thang
12, thang 1) va chiéu dai xdm nhap
man tir cua song sau hon (ranh man 4 ez~
g/l tir 60-70 km). Ngudn nudc ngot & .,
cac ving ven bién thiéu tir cac thang 1-
3 [1]. S6 liéu thu thap muc nudc tram " 2000
M§ Thuan va Can Tho [25] (tram
KTTV Quéc gia, vi tri tram xem Hinh
5) giai doan 2000 dén 2021 ciing cho
thdy xu thé giam so v6i qua khr. Xem hinh 9 va 10.

- Dién bién nguén nudc trong ving HTTL Nam Ming Thit vao mua kho va mua mua
niam 2023: Két qua chay mé hinh tir ngay 1/1/2023 dén 31/8/2023 cho phép truy xuét dién
bién ngudn nudc trong cac hé thong kénh rach chinh trong ving Nam Mang Thit (Hinh 11).
Ba yéu t6 chi phdi manh dén ché d6 dong chay, ngudn nuéc khu vec HTTL Nam Ming
Thit 13 dong chay (mua 1@ - kiét) tir song Mé Cong, ché do ban nhat tridu bién Pong, ché do
khi hau gié mia Déng Béc va Tay Nam; da tao ra mot sb dic diém co ban sau:

+ V& luu lugng nude: ving Nam Ming Thit ndm giita 2 cira song 10n ciia song Mé
Cong 12 Pinh An - Tran Dé (séng Hau) va Cung Hau - C6 Chién (séng Tién). Do vay,

Hinh 9. Dién bién myc nude tai tram My Thuan [25].

Dao dong muc nude tram Can Tho

0.6 m

0.4m

Thoi gian

Hinh 10. Dién bién muc nudc tai tram Can Tho [25].
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lwong nudc dén ving nghién ctru ludn chiém wvu thé hon so véi cac ving 1an cin va phu
thudc nhiéu vao ché d6 dong chay song Mé Cong. Luu luong nudc trong song Mang Thit
dao dong trong khoang tur 1000-1200 m¥/s. Ddi vai truong hop tinh toan cac cong cap I
dong, cac cong cap II mo, luu lugng cac kénh rach noi ddng (nhu kénh 3 thang 2) khoang
tir 100-120 m®s. Khi cac cong cip II trong ving dong, lugng nude duge gilr lai trong cac
kénh n6i dong nhung ché d6 dong chay giam do han ché luu thong.

+ V& dao dong myc nudc: Bién do tridu bién Pong 13 yéu t6 anh huéng 16n dén dao
dong myc nuéc trong ving. Muc nudc trong cac song kénh ndi déng dao dong theo ché do
ban nhét tridu khong déu. Tai séng Ming Thit d6 16n triéu (khoang cach tir chan triéu dén
dinh triéu) dat tir 1+3 m trong ngdy; Muc nudc trung binh triéu thap 13 -0,5 m, muc nuée
trung binh tridu cao 1 +1,4 m. Trudng hop tinh toan cac cong cip I dong, tai cac kénh rach
ndi dong (nhu kénh 3 thang 2) d6 16n triéu dat tir 0,8=<1,2 m trong ngdy. Muc nudc trung
binh triéu cao khoang +1,0 m giam dan tir ddu thang 1 dén cudi thang 5, sau d6 ting dan
dén cubi mua liL.

+ V& ché d6 dong chay: Hé thong nam trong khu vyc khi hau nhiét d6i gié mua, hang
nam bi chi phdi boi gié mia Pong Bic - mua kho (tir gitta thang X dén thang IV nim sau)
va Tay Nam - mua mua (tir thang V dén thang X). Mua kho, dong chay tir thuong luu song
Mé Cong giam, anh huéng cua bién sé ting dan, nudc man tir bién xAm nhap sau vio trong
cac nhanh song Tién, song Hau va cac kénh rach trong ving. Vao mua mua dong chay tir
song d6 ra bién voi luu lugng rt 1on bd sung nude ngot, rira man, rira phén trong dat va cac
kénh rach, nhung dong thoi ciing rira trdi cac chat 6 nhiém, chat thai trén mat dat xudng
ngudn nude. Dong chay trong cac song kénh dao chiéu theo cac dao dong ciia muc nude.
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Hinh 11. Dién bién muc nuéc va luu lugng vao mua khé va mia mua nam 2023: (a) Dién bién

muc nude (m) - 10h ngay 7/3/2023, (b) Dién bién myc nudc (m) - 10h ngdy 7/8/2023, (c) Phéan bd
Iwu Iwgng (m¥/s) - 16h ngay 7/4/2023, (d) Phan bd luu luong (m?s) - 14h ngay 10/8/2023.
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3.2. Dién bién chat lirong nguon mede mdt

Két qua phan tich CLN cho thay co6 su bién dong rd theo thoi gian va khong gian nhu:
(1) Mua kho nude bi 6 nhiém va c6 do min cao hon nhiéu so voi mua mua; (ii) khu vuc noi
dong (trong cong cap 1) d6 man duoc kiém soat tot nhung nude bi ti dong va 6 nhidm dinh
dudng, hitu co, pH cao; (iii) khu vuc phat trién NTTS (trong cbng cip I) nudc bi nhiém
min mirc dd vira dén cao va bi 6 nhi®m hitu co.

a) Danh gia chit luong nudc theo QCVN 08-MT:2015/BTNMT [21]

Céc thong s6 phén tich dugc so sdnh véi gia tri gidi han cua ¢t Al - Nude st dung
cho muc dich cép nudce sinh hoat va ¢t B1- Dung cho muc dich tuéi ti€u, thuy loi hodc cac
muc dich st dung khéc.

Gi4 tri pH trong ving 6n dinh. Tai diém CN5 (khu vuc ndi ddng) gia tri pH > 8,5, nudce
bi 6 nhiém, c6 tinh kiém cao (Hinh 12).

" G tri pH tai 21 diém quan tric Gia tri D6 man tai 21 diém quan tric

=
8 18
U :
6 14
12
4 10
8
2 g
. |
0 2
0

e
DH1 DH2 DH3 DHA4 DH5 DH6 DH7 CN1 CN2 CN3 CN4 CN5 CN6 CN7 TC1 TC2 TC3 TC4 TC5 TC6 TC7 _ I » I I I I I I L I I =l _ . ..

- (11/2022) — H (04/2023) DH1 DH2 DH3 DH4 DHS DHE DH7 CN1 CN2 CN3 CN4 CNS CN6 CN7 TC1 TC2 TC3 TC4 TC5 TC6 TCT
= pH (08/2023) = pH (09/2023) DO mdn (%) - 11/2022 W D3 m3n (%) - 04/2023 DB min (%) - 08/2023
e (QCVN 08-MT:2015/BTNMT (€6t AL)-Min e QCVN 08-MT:2015/BTNMT (c8t AL)-Max WD) m3n (%:)-09/2023 === Gidii han min 4%

Hinh 12. Dién bién gia tri pH va d6 man.

bic diém chung cua nguén nudce 1a do nhiém man rat cao dic biét vao mua kho. Khu
vue ndi dong (diém DH1, CN5, CN6, TC4, 5, 6 va 7) v6i su hd tro cia hé théng cong ngin
man, dam bao kiém soat dugc do man trong nudc phuc vu canh tdc nong nghiép lua va rau
mau (Hinh 13). Thong s Sét tong trong nudc dung dé danh gia mac do nhiém phén sat. Tai
diém CNI1 c6 gia tri Fe™ cao, ¢6 thé do nuwdc mua rira troi 16p dat bi nhiém phén hodc do
hoat dong x4 thai xuéng kénh. Gia tri TSS 1a ham luong cén lo ling trong mai trudng nudc,
s€ khong thuan lgi cho dong va thuc vat thuy sinh vi khi d6 s€ giam kha nang xam nhap anh
sdng mat tro1 vao trong thuy vuc, lam han ché viéc quang hop cua thyc vat thuy sinh. Gia
trj TSS trong ving nam trong gidi han cot B1.

Gia tri Fe tai 21 diém quan trac Gia tri TSS tai 21 diem quan tric
2 50
50
15
40
1 I 20
I 20
L1
I I ‘ L I I .
0 I [ | I I I 0
DH1DH2 DH3 DHA DHS DHG DH7 CN1 CN2 CN3 CN4 CNS CN6 CN7 TC1 TC2 TC3 TCA TCS TC6 TC7 DH1DH2 DH3 DH4 DH5 DH6 DH7 CNI CN2 CN3 CN4 CNS CNb CN7 TC1 TC2 TC3 TC4 TC5 TC6 TC7
= Fe (mg/l) - 11/2022 = Fe (mg/l) - 04/2023 1S5 (g ) - 11/2022 TS5 (L) - 042023
e (mg/l) - 08/2023 —Fe(mgll)-09/203 S5 (mg /L) - 08/2023 TS5 (mgfL) - 09/2023 _
——QCVN 08 MT2015/8TNMT(c3tAL)  ——CQCVN 08-MT:2015/8TNMT (<5t B1) =——(CVN08-MI:2015/BINMT | citAl] === (QCVN08-MT:2015/BTNMT | cit B1)

Hinh 13. Dién bién gié tri Fe™ va TSS.

DO 1a luong oxy hoa tan trong nudc can thiét cho sy ho hip cua cac sinh vat nude (ca,
ludng theé, thuy sinh, con trung,...). Nudc bi 6 nhiém nang ve chi tiéu BODs, nguon nudc bi
pht dudng, tu dong (Hinh 14).
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Gid trf DO t3i 21 diém quan trac Gia tri BODS tai 21 diém quan tric

]
0

L M| I
DH1 DH2 DH3 DH4 DHS DHe DH7 CN1 CN2 CN3 CN4 CN5 CN6 CN7 TC1 TC2 TC3 TC4 TCS TCe TCV 0
DH1 DH2 DH3 DHA DHS DHG DH? CN1CN2 CN3 CN4 CNS CNG CN7 TC1 TC2 TC3 Tc4 TCS TC6 TC7
m— DO (mg/L) - 11/2022 m— DO (mg/L) - 04/2023 — G005 (mg/L) - 04/2023 m— BODS (mg/L) - 08/2023
DO (mg/L) - 08/2023 m— DO (mg/L) - 09/2023 — 005 (mg/L) - 11/2022 m— BODS (mg/L) - 09/2023
——QCVN 08-MT:2015/BTNMT (c§t A1) ——QCVN 08-MT:2015/BTNMT (c§t B1 ) e QCVN 08-MT:2015/BTNMT (cOt Al) s QCVN 08-MT:2015/BTNMT (¢t B1 )

Hinh 14. Dién bién gia tri DO va BODs.

Gia tri NH4 tai 21 diém quan trac Gia tri NO2- tai 21 diém quan trac
25 0,06
2 0,05
15 0,04
. 0,03
0,02
05 I B
0 | | I | 001 I
DH1DH2 DH3 DH4 DHS DH6 DH7 CN1 CN2 CN3 CN4 CNS CNG CN7 TC1 TC2 TC3 TC4 TCS TC6 TC7 0
- (mg/L) - 11/2022 (2 (mg/L) - 04/2023 DH1 DH2 DH3 DHA DHSDHE DHT CN1 CN2 CN3CN4 CNS CNG CN7 TC1 TC2 TC3 TC4 TC5 TC6 TCT
NHa (mg/L) - 08/2023 NH4 (/L) - 09/2023 = NO2- (mg/L) - 11/2022 —NO2- (mg/L) - 04/2023
QCVN 08-MT:2015/BTNMT (cot A1) QCVN 08-MT:2015/BTNMT (c6t B1) NO2- (me/L] - 08/2023 NO2- {mefL) - 09/2023
-t v -t v ——QCVN 08-MT:2015/BTNMT (cit A1-B1]
N .X e cr . PN _
Hinh 15. Dién bién gia tri NH4* va NO>".
Gia tri NO3- tai 21 diem quan trac Gi4 tri PO4% tai 21 diém quan tric
12 !
10 08
8 06
6 04
a
02
| | 1
I 1 I I I I I o I [ BB .
DH1 DH2 DH3 DH4 DH5 DH6 DH7 CN1 CN2 CN3 CN4 CN5 CN6 CN7 TC1 TC2 TC3 TC4 TCS TC6 TC7
DH1 DH2 DH3DH4 DH5 DH6DH7 CN1CN2 CN3 CN4 CN5CN6 CN7 TC1 TC2 TC3 TC4 TC5 TC6 TC7
- O3- (mg/L) - 11/2022 = NO3- (mg/L) - 04/2023 P04 3- (mefL) - 11/2022 P04 3- (mgfl) - 04/2023
——NO3- (mg/L) - 08/2023 ——NO3- (mg/L) - 09/2023 ——P04 3-(mg/L) - 08/2023 ——P043- (mg/L) -09/2023
——QCVN 08-MT:2015/BTNMT (6t A1) —— QCVN 08-MT:2015/BTNMT (c6tB1 ) ——QCVN 08-MT:2015/BTNMT (cdt AL ) ——QCVN 08-MT:2015/BTNMT { cbt B1 )

Hinh 16. Dién bién gi tri NOs™ va PO4%.

Thong qua két phén tich cac thong s NH4*, NO2, NO3’, c6 thé thay, nhin chung nguén
nudce thai, chat thai tir sinh hoat, hoat dong nong nghi¢p, chin nudi gia suc, NTTS,... trén
dia ban dugc kiém soat kha tot, chat lugng ngudn nudc dam bao, it bi 6 nhiém boi cac chat
hiru co (Hinh 15, Hinh 16). Qua khao sat mot sé co so chian nudi, san xuit 16n déu c6 hé
thdng Biogas, hé théng xir Iy nudc trudc khi thai ra m6i truong. Huyén Duyén Hai, khu vyuce
ngoai dé chi tieu NH4" va PO4 cao do nudi trong thuy san (Hinh 16). Ket quéa quan trac
thong s6 Coliform dung dé danh gia mtc do 6 nhidm vi sinh ctia ngudn nuée. Gia tri
Coliform mua mua cao hon mua khé c6 thé 1a do nudc mua rira tréi cac chat 6 nhiém co
nguén géc tor phan, rac, chét thai, xac chét cua sinh vat,... trén bé mat dat Xuéng nguén
nudce (Hinh 17).
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Hinh 17. (a) Dién bién gia tri Coliform; (b) Biéu dd so sanh gia tri NO2" véi mic anh hudng t6i st
khoé con nguoi.
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b) Panh gia cht lugng nudc theo QCVN 08:2023/BTNMT [22]

QCVN 08:2023/BTNMT ¢6 hi¢u lyc trr 12/9/2023. Nguyén tac dé danh gia phan loai
CLN trong song, kénh va bao vé moi truong song dudi nude la s6 lan quan tric tai mdi vi
tri phai dat t6i thiéu 10 1an/1 nim dé iy trung binh sb hoc. Nguyén tic dé danh gia cac
thong sb anh hudng t6i sitc khoé con ngudi 13 sb 1an quan tric dat toi thiéu 6 1an/1 nam.

Nghién ctru st dung két qua phén tich mau khu vuc huyén Duyén Hai, Tra Cu (1 lan
quan trac) va Cau Ngang (2 lan quan tric, ldy gia tri trung binh) dé danh gid. Tuy chua du
sO lan quan trac, nhung ciing giiip nhan dién dugc cac nguy co 6 nhiém nguén nudc mit.

Céc két qua danh gia CLN gan nhu twong ddng v6i theo QCVN 08-MT:2015. Két qua
danh gi4 cac thong s6 6 nhidm gy anh hudng t6i sitc khoe con ngudi cho thiy gia tri NOy
dam bao, gia tri NH4* va Fe™ vuot ngudng tai nhiéu vi tri (Hinh 17b, Hinh 18).

Gia tri NH4 tai 21 diém quan triic y Gid trj Fe tai 21 diém quan tric
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Hinh 18. Biéu d6 so sanh gia tri NH4* va Fe™ v6i mire anh hudng téi sire khoé con ngudi.

¢) Panh gia chat luong nudc théng qua tinh toan gia tri WQI

Bang 2. Tong hop két qua tinh WQI.

Huyén Duyén Hai Huyén Ciu Ngang Huyén Tra Ci

Vi tri 6/11/2022 Vi tri 06/04/2023 03/08/2023 Vi tri 10/9/2023
or: [ o 68 s @

DH2 70 CN2 72 72 TC2

DH3 62 CN3 69 66 TC3

DH4 63 CN4 63 69 TC4 75
DH6 61 CN6 65 58 TC6

DH7 53 CN7 64 72 TC7 75

Qua két qua khao sat va phén tich chat luong nudc tai cic vi tri quan trac c6 mot s6 dic
diém co ban sau:

- Vung nghién ciru 6 h¢ thdng kénh rach phong phii véi hé théng cong kiém soat man
ddng bod phuc vu phat trién NTTS va ving canh tac noéng nghiép lua - mau. Nguon nuoc
khai thac, st dung cho cac hoat dong sinh hoat va san xuét chi yéu la nude ngam

- CLN toan vung nhin chung kh4 tét, cac mau dugc liy vao mua mua cho két qua CLN
t6t hon mua kho. Tuy nhién, nuéc mua ciing rira trdi cic chat 6 nhidm trén bé mat dat
xudng kénh rach, nén can ting cuong cac hoat dong thu gom chét thai ran dung noi quy
dinh.

- Pic diém chung cua nguén nude 12 d6 nhiém man rat cao dic biét vao mua khd.
Nudc bi 6 nhidm ning vé chi tiéu BODs, ngudn nudc bi phu dudng, ti dong.

- Tai khu vuc noi dong, diém DH1 (vao mua mua WQI = 20), CN5 (vao mua khd WQI
= 11) gia tri pH > 8,5, ngudn nudc c6 tinh kiém cao. Do véy, diéu dic biét can chu trong
trén dia ban la tang cuong cac giai phap khoi thong dong chay, tao d6 dbc cho dong chay,
tang kha nang ty lam sach, kha nang oxy hoa nguén nudce gitp chuyén héa cac chit hitu co
trong nudc, giam su phat trién cua cac loai thuc vét thay sinh (Bang 2).
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- Mot s6 vi tri co chét lwong ngudn nude tét trong ndm, nhu diém CN1 (dau séng Vinh
Kim), diém TC5 (gan cau Phuéc Hung): dong chay thong thoang, mua kh6 d6 man thap,
mua mua khong bi nhiém min, khong bi 6 nhiém céc chat hiru co. Tai khu vuc nay cé thé
dau tu xay dung cac cong khai thic ngudn nudc mit dé cip cho sinh hoat (dic biét 1a vao
mua kho), han ché tinh trang khai thac nudc ngﬁm. Hién tai, hau nhu céac tram cép nudc
trong ving déu khai thac ngudn nudc ngdm cho sinh hoat. Tuy nhién can luu ¥ cac giai
phap 1am ting kha ning tu 1am sach, oxy hoéa ngudn nuéc giup chuyén hoa cac cht hitu co
trong nudc.

3.3. Cdc nguyén nhén gdy é nhiém chat lwong nude va dé xudt gidi phdp

- Vl]ng Nam Mang Thit c6 h¢ théng song kénh day déc, nguoi dan trong vung da phan
déu séng tap trung doc theo cac hé thong song, kénh nay. Chét thai tir sinh hoat hing ngay
hau nhu déu duoc thai tryc tiép xuong hé thdng kénh rach, khong qua hé théng xtr ly, diéu
nay da lam gia ting 6 nhiém nguén nudc mit.

- Ngoai ra, cac hoat dong nong nghiép cling 1a tac nhan khong nho gay 6 nhiém nguon
nude: Chin nudi gia sic gia cdm: Pa phan cic co s nho 1é chua c6 hé thong xt 1y chat
thai, nude thai trude khi xa ra kénh rach; NTTS (ca, tom,...): nudce thai, chat thai (thic an
du thtra, bun can,...) chua qua xu ly dugc thai truc tlep ra song rach gy 6 nhiém, can trd
luu thong dong chay, St dung cac loai phéan boén, thudc bao vé thuc vat, cic chat thai trong
qua trinh trong trot, san xuat,.

- Hoat dong cua céc lang nghé, tiéu thi cong nghiép: hau nhu chua c6 hé théng xir 1y
nudc thai.

- Hé théng thu gom va xu ly chat thai ran chua dugc dau tu dong bo.

- Van hanh cura cong: hoat dong dong mo cong co lién quan chit ché dén luong nguon
nuoc trong hé thong thuy loi. Viéc cong déng lau ngay dé ngan min c6 thé 1am cho chat 6
nhiém ton dong, kénh rach khong tidu thoat chat 6 nhidém ra ngoai dugc dan dén 6 nhiém
cuc bo trong vung.

Mot s6 giai phap gilp nang cao hiéu qua quan ly tai nguyén nudc mét nhu sau: Giam
sat dinh ky va thuong xuyén hon chit lugng ngudn nudc; Phat trién mé hinh xur 1y va tai st
dung nguon nudc thai; Tang cuong cac hoat dong nao vét, khoi thong dong chay, phat
quang kénh rach, vé sinh moi truong; Thuong xuyén bao tri, bao dudng hé thong cong
kiém soat man, van hanh dung quy dinh theo hudéng dam bao hi€u qua ngan mén va tang
cuong sy luu thong ciia ngudn nude; Han ché viée khai thac ngudn nude ngam cp nudc
cho sinh hoat va cac hoat dong khac trén dia ban.

4. Két luan

Trong qua trinh phat trién kinh té - xa hoi, hau nhu moi hoat dong cta con ngudi déu
tac dong truc tiép va 1a nguyén nhan lam thay d6i chit luong nguén nude mit. Voi moi
nganh kinh té khac nhau thi mire d9 tac dong to1 chat luong ngudn nudce cling s€ khac nhau
va phu thudc rat nhiéu vao hiéu qua cua cong tac klem soat nguon gay 0 nhlem nhu: nudc
thai sinh hoat, chan nuéi, san xuat cong nghiép - tleu thu cong nghiép, tréng trot va hoat
dong NTTS,... Bén canh d6, ving Nam Ming Thit nam ¢ ven bién, CLN ngoai cac yéu td
tac dong néu trén, con chiu tic dong ctia xAm nhap min tir bién Dong. Dudi anh hudng ctia
bién d6i khi hau, sé lwong ngudn nudc mit ¢ xu thé giam s& gia ting ap luc 1én chit luong
nudce, 1am anh huong dén doi séng va sinh ké ngudi dan trong ving.

Két qua nghién ctru da tong hop va danh gia dugc dién bién ngudn nude thugng luu
dén tram thuy van My Thuén, Can Tho va lugng mua ndi vung Nam Mang Thit c6 xu thé
giam trong giai doan tr nam 2000 dén 2021; Tinh todn dugc ché do thuy luc trong song
kénh ndi vung c6 cap nhat dén thoi diém nam 2023; Panh gia dugc chét lugng nude trong
vung theo 2 phuong phéap: danh gia ting thong sé phan tich va tinh gia tri WQI; Nhén dinh
dugc cac loai hinh chat 6 nhiém, nguyén nhan gy 6 nhidm va dé xuat cac giai phap khéc
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phuc, dé xuit nhiing vi tri c6 chét lugng nudc tdt co thé dau tu khai thac nguén nudc mat
phuc vu cho sinh hoat nham han ché viéc khai thac nuée ngém.

Nghién ctru con mot s6 han ché, mang ludi tinh todn thuy lyc ciia mo hinh chua dugc
cap nhat cac rach nho trong ving va hé théng cong cép II kiém soat ngudn nude, sb lan lay
mau tai cac vi tri chua dam bao tr 6-10 1an/1 nim nhu yéu cdu trong QCVN
08:2023/BTNMT. Cac nghién ctru tiép theo s& nhiam khic phuc nhitng han ché nay va
huéng dén xay dung mang ludi tinh toan thiy luc va giam sat chit lugng nuée theo thoi
gian thuec.

bong gop cua tac gia: Xay dung y tuong nghién ciru: N.T.P.T., LV.T.; Xu ly sO lidu:
N.T.P.T., L.V.T.; Viét ban thao bai bdo: N.T.P.T.; Chinh stra bai bao: N.T.P.T.

Loi cam on: Bai bao hoan thanh nhé vao két qua cua nhiém vu: “Kiém ké, kiém soat, bao
vé€ chat lugng nudc; phuc hoi canh quan, cai tao hé sinh thai ao hd va cac nguon nudc mat
trén dia ban huyén Duyén Hai, Cau Ngang va Tra Cq, tinh Tra Vinh (2022 - 2023)”.

Loi cam doan: Tap thé tic gia cam doan bai bao nay 1a cong trinh nghién ciru cia tap thé
tac gia, chua dugc cong bo ¢ dau, khong duogc sao chép tir nhitng nghién ctu trude day;
khong c6 su tranh chap loi ich trong nhom tac gia.
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Assessing the evolution of surface water resources in the Nam
Mang Thit irrigation system to adapt to climate change

Nguyen Thi Phuong Thao'*, Le Van Tinh!

! Hochiminh City University of Natural Resources and Environment;
ntpthao@hcmunre.edu.vn; Ivtinh@hcmunre.edu.vn

Abstract: The south of Mang Thit belongs to the two provinces of Tra Vinh and Vinh
Long, located in the Southeast of the Mekong Delta. The study uses field water sampling
method during the rainy and dry seasons of 2022 and 2023, analyzes samples and
evaluates the results of water quality developments in the region. The results of water
quality analysis show that there are clear fluctuations over time and space such as: (i) In
the dry season, the water is polluted and has a much higher salinity than in the rainy
season; (ii) Salinity in the infield area is well controlled but the water is stagnant and
polluted with nutrients, organic matter, and high pH; (iii) The aquaculture development
area has moderate to high levels of salinity and organic pollution. Mike 11 mathematical
modeling software is used to calculate the evolution of surface water resources in the dry
and rainy seasons of 2023. The article also proposed solutions to reduce pollution and
sustainably protect surface water resources in the region.

Keywords: Water quality; WQI index; Surface water resources; Mekong Delta; Nam
Mang Thit region.
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Nghién ciru moi quan hé giira do dut gi6 thing ding va tong am
khi quyén dén sw phan b6 lwong mwa khi bio hoat dong gan bo
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Ping Thi Anh'*, V6 Viin Hoa', Pham Lé Khwong®’, Nguyén Vin Hiép', Pinh Hiru
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Tém tit: Bio va mua 16n do bio 1a thién tai gay anh huong nghiém trong ca vé ngu:(‘yi va
tai san. Dy bdo dugc mua 16n do bdo dong gop quan trong trong viéc phong tranh va giam
thiéu riii ro thién tai. Bai bao ndy st dung so liéu v¢ tinh, radar, dir liéu bao tir Trung tam
Du bao khi tuong thiy van quoc gia két hop phan tich hinh thé synop, do dut gio thang
dung, tong am khi quyén dé phén tich sy phan bo mua khi bdo hoat dong gan bo va do bo,
sau d6 so sanh voi sy phan bd luong mua quan trac cta cac con béo. Két qua cho thay khu
vuc c6 do dut gio yeu (<10 m/s) va co téng am khi quyén 16n (>60 kg/m?) 1a moi truong
thuén loi cho béao Bién Dong phat trién. Su phan b6 lwong mua anh huong boi sy phan bo
tong am khi quyen khu vyc c¢6 lwong mua 16n nhét trung voi khu vuce c6 tong am khi quyén
cuc dai. Do dut gio thang dimg c6 anh huong manh dén sy phan bb ciia mua trong bio.
Truong hop do dut glo <10 m/s, lugng mua phan bd tuong d6i dbi xtmg qua tim bio.
Truong hop d6 dit gio >15 m/s, luong mua phén b bét dbi xing va tap trung & bén trai
tAm bio (theo hudng di chuyén). Két qua cua nghién ctru gitp du bao vién c6 cai nhin tong
quan trong phan tich va du bdo mua bao.

Tir khoa: Bio (xody thuin nhiét d6i); Sy phan bd luong mua bio; Mua 16n.

1. Giéi thi¢u

Mua do xoay thudn nhiét doi (Tropical cyclone - TC) thuong gdy thiét hai nghiém trong
d6i véi cac ving ven bién noi bao d6 bd. Lugng mua 16n tir TC khong chi gy ra i quét &
bo blen ma con c6 thé mang theo mua 16n vao sau trong dat lién. Nghién ciru cac co ché gay
mua gan hen vo1 xody thudn nhiét doi [1-2] cho thay rang mua Ién lién quan chit ché dén
van chuyén am, chuyén tlep ngoai nhi¢t doi, tng cudong tuong tac gié6 mua, anh hudng dia
hinh, hoat dong ctia hé thdng quy mé vira trong khu vire xody thuén nhiét d6i anh hudng.

bo dut gio thang dimg va chuyén dong ctia bio 14 hai yéu t6 quan trong tao ra sy bat ddi
xtmg vé lwong mua trong cac xody thuén nhiét d6i (TC), day 1a két qua trong nghién ctru [3]
v6i phuong phéap st dung sb lidu vé tinh tir Nhiém vu do luong mua nhiét d6i (Tropical
Rainfall Measuring Mission - TRMM). Do dut gio thang dimg trong nghién ctu [3] duogc
dinh nghia 1a su chénh 1éch gilra cac vecto gio trung binh & myc 200- va 850-hPa trén mot
Tap chi Khi twong Thuy van 2024, 760, 91-109; doi:10.36335/VNJHM.2024(760), 91-109 http://tapchikttv.vn


mailto:hiepwork@gmail.com
mailto:dinhduongkttv@gmail.com
mailto:phamlekhuongigp@gmail.com
mailto:phuonganhdbkt@gmail.com

Tap chi Khi twong Thuy van 2024, 760, 91-109; doi:10.36335/VNJHM.2024(760).91-109 92

khu vure bén ngoai kéo dai tir ban kinh 200-800 km xung quanh tim bio. Sy bat ddi ximg vé
lwong mua ti da ctia wavenumber-1 ndm & phia dudi trai (phai) & Béc ban cau (Nam), diéu
ndy cling duoc chi ra trong nghién ctru [4]. Trong mo6i truong do dut gio tur trung binh dén
manh > 7,5m s’ , lugng mua bat dbi xtmg cht yéu nam bén trai, khi d6 dit gio yéu su bat
dbi xtmg giita chuyen dong va luong mua TC c6 dong gop 16n hon, nhét 13 dai mua bén
ngoai.

Cac nghién ctru vé phan bd mua do bio tir so liéu vé tinh TRMM va GSMAP nhu [3],
[5 6] cho thdy: (1) Vung mua cuc dai thudng nam & goc ¥4 phia trude so voi hudng chuyén

dong, (2) Vi tri viing mua 16n c6 xu hudng chuyén tir goc Y phia trude, bén trai sang goc Y
phia trude, bén phai khi bao manh Ién, (3) Bao manh c¢6 cuong do mua trung binh va dién
tich ving mua trung binh 1én hon, (4) Cuong d6 mua trung binh giam khi cudng d6 bao
giam, (5) Con bio yéu co thé tao ra cuc dai cuong do mua 16n hon con bio manh.

Nghién ctru dac diém khong gian cta cac truong mua lién quan dén cac con bao nhiét
dsi db bd [7] chi ra dién tich va sy phén tan cua mua c6 tuong quan dang ké voi cuong do
bao va téng luong nudc mua bang cach do dién tich, do phan tan va sy dich chuyén cia cac
truong mua nhe va vira phai lién quan dén 35 TC d6 bd vao khu vuc nghién ciru va kham
pha cac diéu kién gép phan vao su bién d6i khong gian ciia chiing. Cac mo hinh khong gian
ctia toc d6 mua wde tinh qua vé tinh dugce xac dinh thong qua phén tich diém nong. Dién tich
va sy phan b cua luong mua c6 mdi tuong quan dang ké voi cuong d6 bio va téng luong
mua. Do dut gié thing ding va hoi tu 4m c6 twong quan véi v6i su dich chuyén cua luong
mua.

O Viét Nam, nghién ciru vé dic diém va sy phan bd bio gin bd va db bo co cac cong
trinh nhu [8—11]. Nghién ctru vé sy phan bd luong mua lién quan xody thuan nhiét doi phai
ké dén ¢ ‘Nghién ctru xu thé han dai cua luong mua do xody thudn nhiét d6i & Viét Nam” [12].
Tac gia diéu tra cac ddc diém cia lwong mua lién quan dén cac xody thuan nhiét doi (TC),
sir dung dir li¢u best-track TC va dir liéu lvong mwa ngay cua 15 tram khi tuong truyén thong
tir nam 1961 dén nam 2008 cho ving ven blen Viét Nam. Ngoai viéc diéu tra lugng mua TC,
tac gia da udce tinh ty 1€ mua TC va ty 1¢ sO ngay mua lén TC (TC_R50) va giai thich cac
tham s nay cho cac ndm El Nifio va La Nifia. Két qua nghién ctru ¢ khu vyc phia Bic luong
mua TC 16n nhat trong giai doan thang 7 dén thang 9. Luong mua TC tap trung & khu vuc
mién Trung, cyc dai vao thang 10-11. Ty 1¢ mua TC thay doi tir 0 dén ~25%, cho thay gia tri
cuc dai trong vung 16°N-18°N vao thang 9. Trung Trung B9 Viét Nam co6 ty 1€ TC _R50 cuc
dai vao thang 9-10 twong tng véi tan suat TC cao nhat trong cling thoi ky. Diéu nay phu hop
su anh hu:(”mg ctia TC ddi v6i nude ta trong nghién ciru [10]. Ty 1 mua TC, TC_R50 c6 xu
huong giam trong nhimg nam El Nifio va tang trong nhiing nam La Nifia vao cac thang 10-
11 d6i v6i khu viuc mién Trung, Gan day, Pham Thanh Ha nghién ctru xu hudng bién dbi
lwong mwa vé6i sy hoat dong cua cac TC tir nam 1979 dén nim 2019 [13] bang cach sir dung
dir li¢u best track cua cac TC tir Trung tdm Khi twuong Chuyén nganh Khu vuc (Regional
Specialized Meteorological Centre - RSMC) Tokyo - Trung tdm Bao va di liéu luong mua
ngdy ciia 138 tram khi twong truyén théng ¢ Viét Nam. Kha ning anh huéng ciia TC dén
luong mua cuc bd duge gioi han ¢ mirc 500 km tinh tir trung tdm TC. Nghién ctru da chi ra
37,3% la gia tri 16n nhét gitra ti 1é mua do TC gay ra trén tong lugng mua d6i v6i khu vuc
mién Trung trong thang Bay. TC dong gbp tdi thiéu vao sy thay ddi ciia cac sy kién mua cuc
doan trong giai doan 1979-2019.

Nhin chung cac nghién ciru vé bo va lugng mua lién quan dén bdo anh hudng dén nuéc
ta da phan vung béo va lugng mua theo khu vyc va thoi gian anh huong. Tuy nhién dac diém
phan bd mua lién quan dén bio chua duge 1am rd.

Dé c6 thém thong tin trong phén tich va du bao lugng mua bao anh huong dén Viét Nam,
ching t61 “Nghién cliru moi quan h¢ gitra d6 dut gio thang ding va tong am khi quyén dén su
phan bd lwong mua khi bdo hoat dong gan b va d6 bd” qua phan tich synop, anh may vé
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tinh, radar két hop phan tich d6 dut gio thang dimg, tong am khi quyén, két qua phan tich
duogc so sanh sy phan bd lwong mwa quan tric ctia cic con bio.

2. Co s so6 liéu va phwong phap nghién ciru

2.1. Khu vuec nghién curu

Trén co s¢ “Phan vung bao cho khu vyc ven bién Viét Nam” (Quyét dinh vé viéc phé
duyét va cong bd két qua phan ving bio va xac dinh nguy co cao bio, nudc dang do bdo cho
khu vuc ven bién Viét Nam, s6 1857/QD-BTNMT ngay 29 thang 8 nam 2014 ctia Bo Tai
nguyén va Méi trudng). Nghién ctru chon nhitng con bdo c6 cudng do trung binh dén manh
anh huong nudc ta theo dung quy luat mua va nam trong khu vic nghién ctru tir phan ving I
den IV.

Bang 1. Tén va cudng do cac con bao dugc chon.

Tén con bio Cwong dd bio manh nhit Cwong dd bio gin bo va dé b
Bio Maon (bdo s6 3 nam 2022) Cép 11, giat cap 14 Cép 8, giat cap 10
Bio Mun (bdo s6 2 nam 2019) Cép 9, giat cap 11 Cép 8
Béo Son Tinh (bdo s6 3 nim 2018) Cép 9, giat cap 11 Cép 8, giat cap 9
Béo Noru (bio s6 4 nim 2022) Cép 14-15, giat cap 17 Cép 10-11, giat cap 13
Béo Doksuri (bio s6 10 nim 2017) Cép 13, giat cap 15 Cép 11-12, giat cap 14
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Hinh 1. Phin viing nguy co bdo cho cac ving ven bién Viét Nam (Quyét dinh vé viéc phé duyét va
cong bo két qua phan vung bdo va xac dinh nguy co cao bédo, nude dang do bao cho khu vuc ven
bién Viét Nam, s6 1857/QD-BTNMT ngay 29 thang 8 nam 2014 cua B Tai nguyén va Moi truong).

2.2. Co so so liéu

- Dir liéu con bao (kinh vi dg va tde do gi6), quy dao cua cac con bao tr Trung tdam Dy
bao khi tuong thity van quéc gia.

- Dt liéu lugng mua ngay cua 148 tram khi tuong truyén théng trén ca nudc cua cac con
bao.

- Dir lidu anh may vé tinh va radar dugc cung cip boi Trung tim Mang ludi khi twong
thity van quéc gia.



Tap chi Khi twong Thuy van 2024, 760, 91-109; doi:10.36335/VNJHM.2024(760).91-109 94

- Ban d6 synop ngudn theo dudng link:
https://tiwrmdev.hii.or.th/TyphoonTracking/prewcl.php?&lang=en

- Dit liéu vé ban d6 do dut gio thang dung ciia muc 850-200mb, tong 4m khi quyén duogc
liy tir duong link https:/psl.noaa.gov/data/composites/day/.

2.3. Phuong phap nghién curu

Luong mua lién quan d&én TC duoc xac dinh trong ban kinh 500km tir trung tdm TC [13,
14]. Trong bai bao nay, tac gia sir dung phuong phap synop, anh may v¢ tinh, radar két hop
phan tich d¢ dut gié thang dung, tong am khi quyén dé phan tich sy phan bd lugng mua ctia
cac con bdo khi hoat dong gan bd va dé bo. Két qua phén tich duge so sanh véi su phan bd
luong mua quan tric clia cac con bio.

Céc dic diém phan bd luong mua béo sau ddy duoc phan tich: Sy phan b luong mua
béo lién quan dén @6 dut gié thang dimg; Su phan bd lwong mua lién quan dén tong 4m khi

quyen
3. Két qua
3.1. Bdao Maon 2022

3.1.1. Dién bién va su phan bd lugng mura clia con bio

Téi ngay 23/8, bio Maon (sd 3 nim 2022) di di vao Bién Pong. Bio Maon ¢ cudng do
manh nhét dat cap 11, giat cdp 14. Bao di chuyén theo hudng Tay bic va d6 bd vao khu vuc
Tay nam tinh Quang Dong (Trung Qudc) vao trua ngay 25/8. Sau khi do bd vao dét lién, bio
Maon di chuyén vé phia Tay, cuong do bdo giam xudng cap 8, giat cap 10. Téi ngay 25/8,
sau khi di vao khu virc Quang Ninh bédo sé 3 suy yéu thanh ap thap nhiét déi. Sy phan bd
luong mua ca dot do anh hudng cua bao Maon (Hinh 2), ving mua c6 lugng mua >100 mm
bao trim phan 16n khu vye tir Ninh Binh 1én phia bac. Ving mua 16n nhat & khu vic Quéang
Ninh, lugng mua cua ca dgt dat 300mm.
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Hinh 2. Ban d0 phan b lwong mua va qui dao bio Maon nam 2022 (Trung tdm Dy bao khi twong
thiy vén qudc gia).

3.1.2. Hinh thé synop anh huéng con béo
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Trén ban d6 thoi tiét bé mat ngay 25/8/2022 (Hinh 3a) cho thiy bio Maon ndm trén rinh
ap thap c6 truc qua Bac B§. Ban d6 myc 500mb (Hinh 3b) cho thay ap cao can nhiét doi co
truc khoang 28-30 d¢ vi Bac. Bao Maon di chuyén theo ria ctia 4p cao can nhiét doi.

Hinh 3. Ban d6 thoi tiét bé mat va muc 500mb con bido Maon 2022 (ngudn
https://tiwrmdev.hii.or.th/TyphoonTracking/prewc1.php?&lang=en).

3.1.3. Phan tich anh rada thoi tiét

Hinh 4 trinh bay phan b6 d§ phan hoi radar tai cac thoi diém 12:00 UTC, 15:00 UTC va
18:00 UTC ngay 25/8/2022. Tai nhitng thoi diém nay, d6 phan hoi radar cho thay phan bo
cua mdy doi luu co sy bat doi ximg manh qua tdm béo. May doi luu phan b6 chu yéu ¢ bén
trai (theo hudng di chuyén) cia bao Maon.
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Hinh 4. D6 phan hoi radar ctia con bio Maon ngay 25/8/2022 thoi diém 12UTC (a), 15UTC (b) va
18UTC (c) (Nguon Trung tam Mang ludi khi tugng thuy van quoc gia).

3.1.4. Phan tich d6 dut gi6 thang ding

Hinh 5 biéu dién trudong do dut gid thing ding gitta muc 850mb va myc 200mb trong
cac ngay 25/08/2022 (Hinh 5a) va ngay 26/08/2023 (Hinh 5b). Két qua cho thiy gia tri do
dut gi6 theo phuong thang dung & khu vuc Bic B tuong ddi cao. Gia tri ndy dao dong trong
khoang tir 15m/s dén 25m/s.


https://tiwrmdev.hii.or.th/TyphoonTracking/prewc1.php?&lang=en
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Hinh 5. Ban dd mo phong do dit gio thing dimg muc 850mb dén 200mb ngay 25/8 (a) va 26/8/2022
(b) (nguon https://psl.noaa.gov/data/composites/day/).

3.1.5. Phan tich tong am khi quyén

Hinh 6 b1eu dién phan bd truong tong am khi quyén trong cac ngay 25-26/08/2022.
Chung t61 thay rang tai thoi d1em nay gia tri tong am khi quyén & khu vuc Bic Bo tuong doi
cao. Gid tri tong am khi quyen dao dong trong khoang tir 45kg/m’* dén 60kg/m>. Trong nhiing
ngay nay, gia tri téng am khi quyén cao nhit & khu vyc Quang Ninh, dat tur 55kg/m® dén
60kg/m Két qua ciing thé hién 16 rang, gia tri tong 4m khi quyén thoi diém nay co xu thé
giam dan tir khu vuc Quang Ninh dén cac khu vyc khac.

Chung ta c6 thé thiy rang phan bd luong mua ciia con bio ¢6 xu thé giam dan tir khu
vue Quang Ninh dén cac vung khac cua Bic Bo. Su phan bd lugng mua nay kha phi hop so
v6i phan bd cua téng 4m khi quyen Khu vie Quang Ninh la khu vye c6 lugng mua 16n nhét
va day ciling 1a khu vuc co gia tri tong 4m khi quyén 16n nhat. Khi d6i chiéu véi quy dao bio
(hinh 2), ving c6 lugng mua 16n phan bd chi yéu & bén trai ctia tim bdo. Sy phan bé mua
bat dbi ximg nay duoc thé hién 13 qua dit liéu phan hdi radar (hinh 4). Tai thoi diém bdo db
bo, gia tri do dut gio theo phuong thing dimg cao, sy phan bd bat dbi ximg nay phu hop su
phan b lwong mua trong bio [3].

WOM Prysicol Sciences Loboratory

Hinh 6. Ban d mé phong téng 4m khi quyén ngay 25/8 (a) va 26/8/2022 (b) (ngudn
https://psl.noaa.gov/data/composites/day/).

3.2. Bdo s6 2 (Mun) 2019

3.2.1. Dién bién va sy phan b6 lugng mua ciia con bao Mun


https://psl.noaa.gov/data/composites/day/
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Bio s6 2 (Mun) dugc hinh thanh tir mot viing ap thap trén Bién Dong, manh 1én thanh
ap thap nhiét doi vao chiéu 01/7 va thanh bdo vao téi ngdy 02/7. Sau khi hinh thanh, bdo Mun
di chuyén theo hudng Ty va Tay bac qua dao Hai Nam (Trung Qudc) va dd bo vao khu vuc
tir Hai Phong dén Nam Pinh. Cuong d bdo manh nhat 1 cip 9, giat cap 11. Sy phan bd
lwong mua quan tric do anh hudng cua con bdo Mun (hinh 7) cho thiy & khu vuc Bic Bo
lwong mua chi yéu <50mm, mot sé khu vue & phia dong Bic Bo va phia tdy Bic Bo c6 lugng
mua dén 100mm. Khu vuc Béc Trung B9, lugng mua dao dong tir 100mm dén 200mm. Khu
vuc Thanh Héa, Ngh¢ An va ving ven bién Béc Trung B0 c6 lugng mua 16n nhat, dat dén
200mm.
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Hinh 7. Ban d6 phﬁn bd lwgng mua va quy dao con bao bio Mun nim 2019 (ngudn Trung tim Dy béo khi
tuong thiy van quoc gia).
3.2.2. Hinh thé synop anh huéng con béo

Bén db thoi tiét bé mat cho chiing ta thiy bio Mun nam trén ranh ap thip c6 truc theo
hudéng Tay bac-Dong nam qua khu vuc nam Pong bang Bac Bg. Trén myc 500mb, ap cao
can nhi¢t doi co truc khoang 20-25 d¢ vi Bac c6 xu hudng lan Tay, bao di chuyén theo dong
dan cua ap cao can nhiét doi (hinh 8).

Hinh 8. Ban d6 thoi tiét bé mat va do cao dia thé vi muc 500mb con bdo Mun (nguén
https://tiwrmdev.hii.or.th/TyphoonTracking/prewc1.php?&lang=en;
https://psl.noaa.gov/data/composites/day/).

3.2.3. Phan tich anh radar thoi tiét
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Hinh 9. D6 phan hdi radar cua con bio Mun ngay 03/7/2019 thoi diém 09UTC (a), 18UTC (b) va
ngdy 04/7/2019 thoi diém 00UTC (c) (Ngudn Trung tim Mang lué6i khi tuong thuy vin quic gia).

Hinh 9 thé hién d6 phan hdi radar cta con bio. Do phan hdi radar & phia bén trai ciia bdo
Mun 16n hon so véi bén phai.

3.2.4. Phan tich d6 dut gi6 thang ding

Truong d6 dut gio thang ding ngay 03/7/2019 (hinh 10a) va 04/7/2019 (hinh 10b) cho
thay khu vuc tr Bac Trung Bo dén Nam B¢, d6 dit gié thang dimg co6 gia tri dao dong tir
15m/s dén 40m/s. Trong khi d, gia tri d6 dut gié dao dong trong khoang tir 10m/s dén 20m/s
¢ khu vuc nam dong bang Bac Bo.

Hinh 10. Ban d6 m6 phong do dit gié thing ding ciia con bio Mun ngay 03/7 (a) va 04/7/2019 (b)
(nguon https://psl.noaa.gov/data/composites/day/).

3.2.5. Phan tich tong am khi quyén
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Hinh 11. Ban d6 mé phong tong 4m khi quyén con bio Mun ngay 03/7 va 04/7/2019 (ngudn
https://psl.noaa.gov/data/composites/day/).
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Hinh 11 biéu dién phan bé trudng tong am khi quyén trong cac ngay 03-04/7/2019. Khu
vuc Bic Trung B va cac tinh ven bién Bac Bo co gia tri tong am khi quyen dao dong tur
60kg/m? dén 70kg/m trong ngay 03/7. Dén ngay 04/7, tong am khi quyén cua nhimg khu
vuc nay giam xudng, dao dong trong khoang tir 60kg/m* dén 65kg/m> Khu vyc Béc Trung
B0 co gid tri tong am khi quyén cao nhit.

Su phan b6 lwgng mua quan trac ctia con béo twong d6i phi hop v6i sy phan b tong am
cta khi quyén. Khu vuc co gia tri tong am cao nhat trung voi khu vie ¢6 lugng mua cyc dai.
Trong trudng hop ndy, sy phan bd luong mua bat dbi ximg manh qua tdm bdo. Luong mua
cht yéu phan bd & phia bén trai ciia tim bdo. Sy bat d6i xtng nay duoc thé hién rd trén dir
liu d6 phan hdi radar (hinh 9). Thoi diém nay gia trj d6 dut gio thing dung ¢ khu vuc bio
d6 bo dao dong trong khoang tir 10m/s dén 20m/s. Do dit gi6 thang dimg 16n ¢6 thé 1a nguyén
nhan quan trong gay ra sy phan bd bat dbi xtmg ciia truong mua do anh hudng ctia bio Mun.

3.3. Bdo Son Tinh 2018

3.3.1. Dién bién va sy phan bd lugng muwa con bio

Sang ngay 17/7/2018, ap thap nhiét d6i da di chuyén vao Bién Pong va manh 1én thanh
bdo Son Tinh (sé 3 ndm 2018). Bio Son Tinh di chuyén chi yéu theo hudng Tay va do bo
vao khu vuc Ngh¢ An. Cuong d¢ bao manh nhat dat cép 9, giat cép 10. Khi d6 bd vao dat
lién, cuong do cua bao dat cip 8, giat cip 9. Trén ban dd phan bd lugng mua quan tric do
anh huong cua bao Son Tinh (hinh 12) ving mua lon nhét 1a cc tinh Thanh Hoa, Ngh¢ An,
lwong mua dao dong tir 200mm dén 400mm. Cac khu vyc dong bang Béc Bo, ven bién Bic
B6 va khu vuc tir Ha Tinh dén Thira Thién Hué, lugng mua cua ca dot chu yeu dao dong
trong khoang 100mm dén 200mm.
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Hinh 12. Ban d6 phan b luong mua va quy dao con bio Son Tinh 2018 (ngudn Trung tim Dy béo
khi tugng thuy van quoc gia).

3.3.2. Hinh thé synop anh huéng con bio Son Tinh
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Hinh 13. Ban db thoi tiét bé mat va do cao dia thé vi muc 500mb bio Son Tinh 2018 (ngudn
https://tiwrmdev.hii.or.th/TyphoonTracking/prewc1.php?&lang=en;
https://psl.noaa.gov/data/composites/day/).

Hinh 13a cho théy bdo Son Tinh nim trén dai héi tu nhiét doi co truc qua kl}u vuc Beftc
Trung B9. Trén cao (hinh 13b) &p cao can nhié¢t déi co truc khoang 25-30 do vi Bac dang lan
Tay, bao di chuyén theo ria cua ap cao can nhiét doi.

3.3.3. Phan tich anh may v¢ tinh

Trén anh vé tinh & thoi diém 13:10UTC ngdy 18/7, may c6 tinh chat twong déi dbi xtmg
qua tdm bdo (bdo manh cap 9, giat cap 11). Nhung khi vao gan bo va do6 bo, bao suy yéu
thanh 4p thap nhiét doi, su phan bo dia may co tinh chat bat doi xung, tap trung chinh phia

Hinh 14. Anh may vé tinh con bdo Son Tinh nam 2018 (Trung tdim Mang ludi khi tugng thily van
quoc gia).

3.3.4. Phan tich d6 dut gi6 thang ding

Hinh 15 trinh bay phan bd d6 dut gié thiang dimg ngay 18-19/7/2018. Dit liéu cho thiy
vao thoi diém nay, do dit gio thing dung trén khu vuc tir Bic BO dén Béc Trung B6 c6 gia
trj thap (<10m/s). Cac khu vuc con lai ciia nudce ta, do dut gio thing ding dao dong trong
khoang tir 15m/s dén 35m/s.


https://psl.noaa.gov/data/composites/day/
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850 ZMmb Wind Sheor m/s Composite Mean B50-200mb_Wind Sheor m/s Composite Mean

Hinh 15. Ban dd mé phong d6 dut gi6 thing dimg con bio Son Tinh ngay 18/7, 19/7/2018 (ngudn
https://psl.noaa.gov/data/composites/day/).

3.3.5. Phan tich tong am khi quyén

Hinh 16. Ban d6 mo phong téng 4m khi quyén ngiy 18-21/7/2018 (ngudn
https://psl.noaa.gov/data/composites/day/).

Phén b truong tong am khi quyen cho thay ngay 18-19/7 (hinh 16a) khu vyc Trung Bo
dén cac tinh ven bién Bic B6 co tong am khi quyén tir 60kg/m> dén 65kg/m Bic Trung B6
1a noi ¢6 téng 4m khi quyen cao nhit (> 65kg/m2) Ngay 20-21/7, Bic Trung Bo va dong
bang Bic Bo 1a khu vuc c6 tong 4m khi quyén tir 60kg/m? dén 65kg/m? (hinh 16b) 1 khu vyc
nam trén dai hoi ty nhiét doi va c6 hoat dong manh cua doi gio Dong nam sau béo.

Su phan b luong mua quan | trac ciia con bao Son Tinh (hinh 12) phu hop v6i su phan
bb tong am khi quyén, khu vyc Bic Trung B¢ 1a viing mua 16n nhat ciia con bao cung la khu
vuc c6 tong 4m khi quyén 16n nhat (> 65kg/m?). Sau d6 dén cac cac tinh ddng bang Béc Bo,
ven bién Bic Bo va khu vyc tir Ha Tinh dén Thira Thién Hué twong tmg véi khu vuc ¢6 tong
am khi quyén tir 60kg/m> dén 65kg/m>. Nhin chung, phan b mwa do anh hudng ciia bio Son
Tinh c6 tinh d6i xtmg hon so véi cac trudng hop bio Maon (2022) va Mun (2019). bo dut
gi6 thiang dig trong truong hop nay nho hon so v6i hai truong hop bén trén c6 thé 1a nguyén
nhan lam cho phan bé lugng mua bit dbi ximg nho hon.

3.4. Bdo Noru 2022

3.4.1. Dién bién va sy phan bd luong muwa con bdo Noru

Sang sém (26/9), bao Noru da di vao Bién Pong (sb 4 nam 2022). Noru la con bao manh,
co cuong do cuc dai cap 14-15, giat cap 17. Bao di chuyén chu yéu theo huong Tay va do bo
vao dat lién cac tinh tir Thura Thién Hu€ dén Quang Ngai vao sang som 28/9 véi cuong do
cap 10-11, giat cap 13. Sau do bao suy y€u dan va tan trén khu vuc nam Lao. Lugng mua 16n
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nhit do bdo Noru gy ra dao dong tir 300mm dén 500mm, tap trung & cac tinh Bic Trung Bo
va khu vuc Quang Ngai dén Thira Thién Hué. Cac khu vuc dong bang Bac B9, Quang Binh,
luong mua pho bién 100mm dén 200mm (hinh 17).
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Hinh 17. Ban d6 phan b luong mua va quy dao con bao Noru 2022  (ngudn Trung tam Dy bao khi
tugng thuy van quoc gia).

3.4.2. Hinh thé synop anh huéng con bio
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Hinh 18. Ban d6 thoi tiét bé mat (a) va muc 500mb (b) bio Noru (ngudn

https://tiwrmdev.hii.or.th/TyphoonTracking/prewc1.php?&lang=en).

Trén ban d6 thoi tiét bé mat cho thay bao Noru nam trén dai hoi tu nhiét di ¢é truc qua
Trung Trung B¢. Bao Noru la con bao manh, hoan luu bao rong. Ban d6 myc 500mb, &p cao
can nhiét ddi c6 truc khoang 20 d6 vi Bac dang lan Tay, bao di chuyén theo ria cia &p cao
can nhi¢t doi (hinh 18).

3.4.3. Phan tich anh may v¢ tinh va radar con bao Noru
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Hinh 19. Ban db dnh may vé tinh va radar thoi tiét con bio Noru ngay 27/9 va 28/9/2022 (ngudn
Trung tdim Mang ludi khi twong thiy van quoc gia).

Hinh 19 thé hién sy phan bb anh may va do phan hdi radar ctia bio Noru. O thoi diém
18:10UTC va 21:10UTC ngay 27/9 bdo c6 cuong d6 cap 10 dén cip 12, sy phan bd may c6
tinh chat kha dbi xtimg qua mat bio. Thoi diém 00:10UTC ngay 28/9 cudng do bdo giam
xudng cép 8, sy phan bd may & thoi diém nay c6 tinh chat bat dbi xtng.

3.4.4. Phan tich d6 dut gi6 thang ding

B30-200mb Wind Sheor m,/s Composite Mean

Hinh 20. Ban dd mé phong do dut gio thing dimg con bio Noru ngay 27/9 va 28/9/2022 (ngudn

https://psl.noaa.gov/data/composites/day/).

Dir liéu d6 dit gié thing dimg giita muc 850mb dén 200mb ngay 27-28/9/2022 (hinh
20) cho thay céc tinh tir Thira Thién Hué dén Bac B0 c6 gia tri thap (<10m/s), cac khu vuc
khéc ctuia nudce ta co gia tri dao dong tir 15m/s dén 30m/s.

3.4.5. Phan tich tong am khi quyén
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Phan bé truong téng am khi quyén ngay 28/9 (hinh 21a), chung t61 théy réng gié tri tong
am khi quyén cao nhat & Trung B, Bic Trung Bo (>6Okg/m2) giam dan & Bic Bo va khu
vuc tir Nam Trung Bo dén Nam B6. Ngay 29- 30/9 gia tri tong 4m khi quyén tir 55kg/m dén
60kg/m? xu _hudng dich 1én phia Bic, cao nhit Van 1a cac tinh Bic Trung B9, sau d6 dén cac
tinh ven blen Bic Bo va khu vyuc dong bang Bac B9, ¢ thoi diém nay bio Noru di di sang
Lao va suy yéu nhung cac khu vic trén c6 tong 4m khi quyén cao do ¢6 hoat dong manh cua
doi gio Bong nam sau bao.

Hinh 21. Ban d6 mo phong tong 4m khi quyén con bio Noru tir ngay 27-30/9/2022 (ngudn
https://psl.noaa.gov/data/composites/day/).

So sanh sy phan bd lwong mua quan tric cta bdo Noru véi sy phan bd tong am khi
quyén co sy tuong déng gilta vung c6 luong mua lon nhét ctia con bdo véi khu vuc co tong
am khi quyen cao nhit (> 60kg/m2) Tiép theo 1a nhitng dai mua bén ngoai twong tmg voi
khu vuc c6 tong Am khi quyén tir 55kg/m dén 60kg/m>. Sy phan bd lugng mua co tinh chat
d6i xtmg & thoi diém gan bo va d6 bo khi bdo c6 cudng do bio manh, duge thé hién rd trén
anh mdy vé tinh va radar (hinh 19). So v&i su phan bé do dut gid théng dang bao di vao khu
vire ¢ gia tri thip (<10m/s) day c6 thé 1a nguyén nhan cho su phan b luong mua d6i xtng.
Khi béo di sang nam Lao, cuong d6 bdo giam xudng cap 8 va suy yeu dan, su phan bd luong
mua bét d6i ximg tap trung phia Bic ctia con béo, lién quan dén d6i gié Pong nam hoat dong
manh sau bao.

3.5. Bdo Doksuri 2017

3.5.1. Dién bién va su phan bd lugng mua con bio

Chiéu ngay 12/9, 4ap thip nhiét déi di chuyén vao Bién Pong va manh 1én thanh bao
Doksuri (bo s6 10 nim 2017). Doksuri c6 cuong do manh nhat dat cép 12-13, giat cép 14.
Bio di chuyén chu yéu theo huéng Tay va Tay T4y Bic, di vao dit lién cac tinh Ha Tinh dén
Quang Binh vao trua ngay 15/9 véi strc gié manh nhit ving gin tim bio manh cip 11-12,
giat cap 14. Tbi 15/9 bio di di sang khu vyc Trung Lao va suy yéu dan. Bio Doksuri gdy ra
lwong mua 16n nhat cho khu vuc tir Thanh Hoa dén Pa Ning, lugng mua tir 200mm dén
400mm. Céc tinh Bic Bo va Quang Ngii lugng mua phd bién 50mm dén 100mm (hinh 22).
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Hinh 22. Ban d6 phan bd luong mua va quy dao con bio Doksuri 2017 (ngudn Trung tdm Dy bao
khi tugng thuy van quoc gia).

3.5.2. Hinh thé sy

4

Hinh 23. Ban d6 thoi tiét bé mat va do cao dia thé vi muc 500mb con bdo Doksuri 2017 (ngudn
https://tiwrmdev.hii.or.th/TyphoonTracking/prewc1.php?&lang=en;
https://psl.noaa.gov/data/composites/day/).

Trén ban dd thoi tiét bé mit cho thay dai hoi tu nhiét déi ndi con bdo Doksuri ¢o tryc
qua khu vyc Bac Trung Bo. Ban d6 myuc 500mb, 4p cao cén nhiét déi co truc khoang 20-25
d6 vi Bac dang lan vé phia Tay. Bao di chuyén theo ria ctia ap cao can nhiét doi.

3.5.3. Phan tich anh may v¢ tinh va radar

J-BIRDS & 04:01
e ——

15 Sep 2017

Hinh 24. Anh mdy vé tinh va radar con bdo Doksuri ngay 14/9 va 15/9/2017 (ngudn Trung tdm
Mang luéi khi tuong thuy van quoc gia).
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Qua sy phén bd anh vé tinh va do phan hdi radar ciia con bdo Doksuri (hinh 24), ¢ thoi
diém d6 bo lac 04:00 UTC su phan bd may c6 tinh chat d6i xu:ng qua tam bao. Pén t01 ngay
15/09 Tac 12:10 UTC béo di sang Trung Lao, cuong do bao giam xudng cip 8, giat cip 10,
thoi diém nay thiy rd sy phan bd may co tinh chét bt ddi ximg, may tip trung & phia Tay va
phia Béc cua con bio.

3.5.4. Phan tich d6 dut gi6 thang ding

850-200mb Wind Sheor m/s Composite Mean 850~ 200mb Wind Sheor m/s Composite Mean

Hinh 25. Bin d6 mo phong d dut gi6 thing dimg cua con bio Doksuri ngay 14/9 va 15/9/2017
(nguon https://psl.noaa.gov/data/composites/day/).

Hinh 25 trinh bay phan b6 d6 dut gi6 thang dimg ciia con bio Doksuri, dit liéu cho thiy
ngdy 14/9 Bic Trung Bo, Bic BO co gia tri do dut gid thiang dung thip (< 10m/s), khu vuc
tir Trung BO dén Nam B0 gia tri trong khoang tir 10m/s dén 20m/s. Ngay 15/9 khu vyc c6
gia tri thap mé rong xudng dén Thira Thién Hué va ving bién tir vinh Bic By dén Thira Thién
Hué.

3.5.5. Phan tich tong am khi quyén

Hinh 26. Ban d6 mo phong toéng 4m khi quyén con bdo Doksuri (ngudn
https://psl.noaa.gov/data/composites/day/).

Hinh 26a cho thiy ngay 15/9 cac tinh tir Thanh Hoa dén Pa Néng va vung bién Vinh
Bic Bo den ba Ning c6 tong am khi quyen 16n nhat (>60kg/m?), cac tinh Bic Bo va Quang
Ngii c6 tong am khi quyén tur 50kg/m dén 55kg/m>. Ngay 16/9 (hinh 26b) khu vuc c6 téng
am khi quyén 16n c¢6 xu huong giam, tap trung ¢ cac tinh Bic Trung Bo véi tong 4m khi
quyén tir 55kg/m dén 60kg/m>.

Trong moi truong c6 do dut gio yéu (<10m/s) va tong am khi quyén 16n (>60kg/m?)
thuan loi cho bdo Bién Déng phat trién nén khi bdo vao gan bo cuong d6 bao manh lén. Sy
phan bd lugng mua quan tric cua bio Doksuri phtt hop véi su phan bd tong 4m khi quyén,
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vung mua 16n nhat tir Thanh Hoa dén Pa Nﬁng (200mm dén 400mm) 1a khu vyc c6 tong 4m
khi quyén cao nhét (>6Okg/m2) Cac tinh Bac Bo va Quang Ngidi lugng mua 50mm dén
100mm twong tmg khu vue co tong am khi quyén tir 50kg/m> dén 55kg/m> Doksuri 1a con bio
manh, sy phan bd mua co tinh chat ddi xung qua tam bao, diéu nay duoc thé hién trén anh
vé tinh va radar (hinh 24). So vé6i su phan bo d6 dit gio thang ding, bao di vao khu vuc co
gi tri thip (<10m/s) c6 thé 1a nguyén nhan cho su phan b luong mua d6i xung cua con béo.

Sau khi bao sang khu vuc Trung Lao, cudng do bio suy yéu dan, sy phan bd mua c6 tinh
chét bat dbi xung tap trung phia Bic cta con bdo & céc tinh Béc Trung B9, do su hoat dong
cua ddi gi6 Bong nam sau bao.

Bing 2. Tong hop tinh chit phan b mua cta cac con bio.

Do dut gié P
s Tong am khi
thang ding . . .
Tén bao quyén khu Tinh chat phin b6 mua
khu vue bao <
. vuc bao do b
do bo
Bao Maon 15m/s - 25m/s 55kg/m? - - Phan bd mua c6 tinh bat d6i ximg qua tim bio,
60kg/m? tap trung chi yéu ¢ bén trai mat bio.

- Phan bb mua phii hop véi phan bd cua tong 4m

khi quyén
Bao Mun > 15m/s 60kg/m? - - Phan bd mua c6 tinh bat d6i xig qua tim bio,

70kg/m? tap trung chi yéu ¢ bén trai mat bio.

- Phan bd mua phit hgp véi phan bd clia tong am

khi quyén
Béo Son Tinh < 10m/s >65kg/m? - Phan b mua twong ddi ddi ximg qua tim bio.
- Phan bb mua phii hop véi phan bd cua tong 4m

khi quyén
Bao Noru < 10m/s >60kg/m? - Phan b mua twong ddi ddi ximg qua tim bio.
- Phan bb mua phii hop véi phan bd cua tong 4m

khi quyén
Bao Doksuri < 10m/s >60kg/m> - Phan b mua twong ddi ddi ximg qua tim bio.

- Phan bb mua phii hop véi phan bd cua tong 4m

khi quyén

4. Két luan

Ttr phén tich hinh thé synop, anh vé tinh, radar, két hop phan tich do dut gio thang dimg
va tong 4m khi quyén, sau d6 so sanh vdi sy phan bd lugng mua quan tric cia 5 con bao tir
ving I dén ving IV cho thay:

- Khu vuc ¢6 do dut gid yéu (< 10m/s) va c6 tong 4m khi quyén 16n (> 60kg/m?) 13 moi
truong thuén loi cho bao trén khu vuc Bién Dong phat trién.

- Su phan bo  luong mua khi bdo hoat dong gan bo va d6 bo chiu anh huong ciia phan bd
tong am khi quyen Khu vye ¢6 luong mua 16n nhét trong ca dot mua trung vo6i khu vue c6
tong am khi quyén cyc dai. Phan b6 lugng mua phii hop véi sy phan b ciia tong am khi
quyén.

- Do dut gi6 thang dimg c6 anh huong manh dén sy phén b ctia mua trong bio. Truong
hop d6 dut gié <10m/s, lvgng mua phan bd twong dbi dbi xtmg qua tim bao. Truong hop do
dut gio >15m/s, lwgng muwa phan bd bat dbi ximg qua tim bdo va tap trung & bén trai tim bao
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(theo hudng di chuyén). Két qua nay phui hop véi két qua nghién ciru clia cac tc gia trén thé
gioi.

- Luong mua cic con bdo phd bién 100mm dén 300mm. Nhirng con bio d6 bd vao ving
IT dén viing IV ¢6 su hoat dong cua d6i gié Dong nam sau bio, sy phan bd mua thudng tap
trung & bén phai (phia Bac) cua con bao, luong mua dao dong tir 200mm dén 500mm.

Bai bao nay cung cap mot s6 hiéu blet méi vé sy phan bd luong mua béo lién quan dén
d6 dut gio thang dimg, tong 4m khi quyén cac con bio, cung cép cho cac du bao vién khai
niém htru ich cho cac tng dung van hanh du bao lugng mua bao khi gan bo va db bd. Mic
dil chung toi khong thé giai thich day di cac qua trinh dong luc lién quan dén do dut gio
thang dimg anh hudng dén ciu tric lugng mua bao, dic biét 1a su d6i luu ¢ ca ving 18i bén
trong va vung da1 mua bén ngoai, nghlen ctru md hinh sb toan dién hon st dyng mé hinh
phan giai cao tién t6i hiéu rd hon vé cac co ché vat Iy cho su bt ddi ximg cua lrong mwa TC
dugc quan sat.

bong gop cua tac gia: Xy dung y tuong nghién ciu: B.T.A,, V.V.H, P.LK.,, N.V.H,; Xt
1y s6 ligu: B.T.A., B.H.D., V.V.P., P.L.K.; Viét ban thdo bai b4o: B.T.A., P.L.K.; Chinh stra
bai bao: V.V.H., N.V.H.
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The Relationship between Vertical Wind Shear and Total
Precipitable Water and Precipitation Distribution When Tropical
Cyclones Approach the Shore and Make Landfall
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Abstract: Tropical cyclones (TCs) and the heavy, they bring are among the most severe
natural disasters affecting people and property. Therefore, forecasting heavy rains
associated with TCs is crucial for preventing, avoiding, and minimizing the risks of natural
disasters. This paper utilizes satellite data, radar information, TC data from the Vietnam
National Centre for Hydro-Meteorological Forecasting, and a combined analysis of synoptic
conditions, vertical wind shear and total precipitable water to analyze the distribution
characteristics of precipitation when TCs operate near shore and landfall, and then compared
with observational rainfall distribution of TCs. The results show that areas with weak
vertical wind shear (<10m/s) and total precipitable water (> 60kg/m?) are favorable
environment for TCs on Bien Dong Sea to develop. The distribution of precipitation is
influenced by the distribution of total precipitable water, the area with the greatest
precipitation coincides with the area with the maximum total precipitable water. The
distribution of precipitation during TCs is strongly influenced by vertical wind shear. In the
case of a vertical wind shear (<10m/s), precipitation is distributed relatively symmetrically
through the center of the TC. In the case of a vertical wind shear (>15m/s), the precipitation
is asymmetrically distributed and concentrated to the left of the TC center (in the direction
of movement). The results of the study give forecasters an overview in analyzing and
forecasting rainfall due to TCs.

Keywords: Tropical cyclone; Heavy rain; Rainfall distribution.
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